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COWVPCSI TI ONS FOR DELI VERI NG HYPNOTI C AGENTS ACROSS THE
ORALMUCOSAAND METHODS OFUSE THEREOF CROSS- REFERENCES

waooRBINGFED APPLI CATI ONS [ 0001] The present apptT/Uvston®ons021
clainms priority to U S. Application No. 10/783,1 18,
filed February 17, 2004, which has been converted to a
U.S. Provisional Application, and U. S. Provisional

co@fﬁﬁg@i@g%oﬁ%ﬁﬁ@hﬁggqmg@m%G%’NTS% g@ROSS

\ ‘ rern 1ncorpora erence 1 n i

[ %@%ﬁmﬁy?%&m W@ @?EEE pers o(a)gs\I
t that !

abi I'i yck@skgzgggﬂmg "err‘? Q%E;i?A’i‘Eﬂ &pftpﬁgranvsf s the

nost conmon ecting mllTions o
[0001]An&ht pesssntepplicatiearclaile priodiyaa &pS népplicatior Noat @783,118, filed
aval |l abl e as short, interngdi or .l.ong-.act.i
Februy on i, GRS OREREITSFBOLI 1SSt Brovisions ARpYifgion, and U.S,
Provisid?I%PK'B Acatib 9GRS 6@/323,‘@9,@?1@@ iARSEstal S004) QAHGf WicRisHbrein
nonselectively to benzodi azepirn (onegaO and
incorpbeatabloly seferpncedn 2ts otiegafdy al@omwses. s. Thi s non
sel ective bindi ng maybe responsi ble for some of the

potential proBhRMBGRVYNDOFIHE INVENTIONR Of
benzodi azepi ne conpounds as hypnotics. For exanpl e,

[0002)s o fmsoberiz 5di @nditiondlkat affects b patghn's sbilitniodpl eslecmpr th maintain

no cognition, and psyc t or ..f: Unctd .
s, R eSS RN SR QPR Rl o veer
BenzodRDOpiNEs, Whsehatt avaikBRaR \¢hort Shicattdiatepiidondpasting hypnotic agents,
potential have been reported wth benzodi azepi he use

have provoajsefbirteating inwommseli Thespbergodiazeripessie hipyshttodind non-

et 5 LSRR B Ol AL PR S
selecti¥ BiddidYy@a$ be E@pinsitle foraomearizinohpasial pebiamkedstasated with the

agents thought to selectively _bind to benzodi azepi ne
use of bRpagdigzepimgcongouns| as hyppqtican Fomg  ARSS i%ﬁ%%odr?égpmes are
3 . ] n

A i S S
probleatktivith alered slegp atehitdvase rebourfddnswintia, angeer efeds,agd abuse

and stage IV sleep, and.to result in [ess disruption
potentyzl W?%EPW@Y@%VBWH@H?‘)W@ Wep. zaleplonis a

pyrazol opyri m di ne derivative, which has al so proven
[0003]is Sklectias benzhiioreptine regptor agéioste have bego dpyalepadzang studied. For

| epl. bofgh | | ubl e. i '
e NG SRS S RS W5 o o
non-b&$708{28piA0 s&EA%e ag¥ntsGHo@dhe to selectively bind to benzodiazepine (BZ:)

receptors. Zolpidem, an imidazopyridine, has been demonstrated to reduce sleep latency, -

increase sleep duration, and reduce nighttime awakenings. In addition, zolpidem has been
found to preserve stage III 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,

during enzymatic degradation within the GI tract, and during absorption. These drug losses
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formul ated, for exanple, as tablets or capsul es that

are swal l owed. Oral adm nistration, however, has
wa@ewsnzd7eti sadvant ages, such as drug | osses dupPCTS2005/005021

hepatic first pass metabolism during enzynmatic

not onﬁi)gﬂchqué fhgnv ﬁ1ﬁ§ﬂa¢d§\8g fgso% o s&8ut aRB @ﬂgh' dte that the medicament

sorption. esnot only | ncrease
be givenlin gieaﬂer injtidldoskesu dn nédifiomdecause theairag haﬁf tograss ﬁn,]@ughdhe

t hat. t he nmedj canpent be nijn eat |t| 0Sses.,.
gasteojTiesie TG, Isuget e nieh o ary Thedny fregirae B kpdh fietRguc
offect 3 H d%q@ﬁ , Iicatiy Sk &md fartyffﬁe&mh@teg Bf Ringbe bl ood

the ‘ie tO reach a therapeutic effect may be
m nut es

[0005iq g :{%cgprldglr%bdg%@ AB‘?@? éf %&g 91([111911111 S dtl%}li)ayeégee&m&@sdéated including

those ﬁgfﬁlv’i‘ﬁ iy Pbﬁ Rciday theRQRBud ﬁ%%§M§t ©f the Vagibusimi@olid@s@branes
i nvol V|ng ransport across the nucous menbranes.

(e.g., otk rechal; vaginal eouiles, maﬂbetaa,e@ug deliery siadhe musepsmembranes in the

oral czﬁﬂgl nay ﬁéo?l%? g%ré‘%o ?gg’sﬁlﬁgolg gﬁd)ldélé{?'ﬁ#y sgz\lle%l%cﬁ 1311 ?}cﬁﬁg the

probldRSwite aalitivnilUrall A EHlisitioRaliug ebverkiviauhdi Intuld@ﬁs frembranes of the
avoi ding the problems with traditional oral

oral candty bk sertainiogher advantpeds|dug & taeprepertins ofthoois] mugesadiseld. For
f th
oxamily 0 s PNabks B G511, 8L Nk AERLASEE N spptc

with [¢phRlcairainhge sitegous menbranes of the oral cavity are
i ghly vascul ari zed and well supplied with | ynphatic

[0006&%29&%15 {h%q{nhe ST aﬁ‘] bradds GBI ca{/igfcéﬂ‘l‘}é)&%ded into five main

anes’ o cavity can be vided into five
regionsrihg floeg bHithe mdttie (fubbinguab)f thelcheaks (birccaB bk ignops dgingivahgthe roof

e M 1o ALt o
respect ?(Q’chgﬁ%ngﬂgﬁ}ﬁ birdel @zﬁﬁfi‘t{yo old'gléa? %ﬁ&ﬁse&@ dhipRi For

tony, drug péerneabilify, physi o I cal response
exampile, idtags.of I}'aenn@bdnw @blmguat grmme @Brrp@qbiﬁe&bn birgapl, which is more

pen R T, PR GRS S 58 g s

degre&@f‘l&é‘iﬁiﬂﬂ’atfbﬁ%ﬁ' theRB nidnforab aiflith/ﬁletshbl@ﬂfgiﬁ’éﬁlu@ébi wéageRitively thin
keratinization of these nmenbranes, with t

and nm@rﬁmga?d, tira loussal Iﬁmqag being di¢les pyd tgﬁm-hera?ﬁlzei and thedpalatal
n e.r | NI elrn | CKer an
Tueo qtﬁ’ g Th?t%dh tﬁlﬁ%let?% %%gfé?rgﬁ{%?&ﬁu cos ag bei ng

ernedi ate in_ thickness, but_ keratinized. [0007] In
[0007hdan@d<aﬁow@ b ths lifdiprences anpermionbilipert faa Bamqusymysous grembranes, the

, f y
extent/ @ Y S AP BIARIRGRHES tnd B BLEBE 0 anl QbR 4B The
abilitydef 4 veleedle td bsssabnolugh ynyfiueouswhanbrage isalepasient paigsize, its
... any _mucous nenbrane i.s dependent upon |t S|ze its
lipid qoit{hﬂ&ys@ddap Pxiept togrhich 1 lenizehrman gl fagiers;
i oni zed, anong other factors. [0008] The extent to
[0008}hiThe eatetlt togwhish iaaimig dotizel Hag iforthear boereinviestigatadi wyight edpect to

th respect to o
drug alc\anhvery acrcEc,s (t:he 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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drug delivery across the nucous menbranes. |onization
i s dependent on the dissociation constant (pKa), and
wo h(mspﬁjef _the nol ecul €' s surroundi ng envi r onnMeEL/PS1v05/005021
its un-ionized form a drag is sufficiently lipophilic
to,traverse a. nmenbrane.viapassive.di,ff usi [
10009, A PR B RGBT B Ry oBi At bEflp Rl 2 €hual o
both sidBs bRk AeGnbrase)- ROthRIcoltcnBation frladiea@ives passivd diffiasion, an
_ menbr ane. [ 0009] At equilibrium the concentrations of
increasetia thepéroentagaiofithe vn-ismizeddorm afa drug coigsnonginghpingreases the
si de f the Lane. e ' W=Tp:
sl G aBiomtih AFHHT FRRC MARTmb S EPEGRAERLY B pRhRSh R thought
to occlRONR&EN éﬁlg 91.00%6n 48 uh-GetiiZzeddFofor Siriflardy, dbsogption across the
correspondingly increases the transmucosal absorption
membegme daercases @s ot iQBIZatioR eTPasssy ddsraiere. oRsBRY Adlueace the
extontof S psbheifost ME ol ok Bl 080t Bl vl ) O ne
salivaijggH.eases as the extent of ionization increases.
Tgerefore, one may influence the extent of drug
4 [H5cBUAE QA ERIERYS £ dhgle bufferi
00108 85848 RSy SRRy bl bl purrin
agent Hnarder torchmsgathe pH of diesssatiea fund issuesnsinodading éhelswecelfmacosa.

single hufferi agent i d t h th H of
Howgoess e BHESSe S e e HERE o ol gt a na
pH thﬁf'?é"ﬁéfféﬁdeﬁt RESE 1R RS BpIP OF {iRTshieh SOBE hiser! WobhiEPdring dgeaised to

with"an acid or a base to create a final pHthat is

attain d €inehyo¥d that ipdepetdeat iport the inifi#d 3T of the userirespdis ¢t greqkvariability.

e o G B Gy b
canno’ch Be SHeBRtedwRdth &l ddrl of acdir@ceXT18s Ena?fpob@ﬁ%ﬂiﬁbhlﬁfprolﬁ&ﬁs when
e

ence the extent of absorption across t mucous )
calculatirgpracies dosesToinitizing wdiabilistinpatipntiespoxss, @ng proving consistency

: accuracy., Thi s, ma e..si gpi_f.cant B . :
in oo ot PP BB AL SPGRLAIRANE Ry ooicay
not caPéBlé 8N bustASRE ASevendyHlowdr @\Werigd 0O tidleSbestimal absbrpigon. While
oading to the regulatory authoritjes, .hi addition, a
othersgp e ast harer disglongd of orq thap ane hullging.agsnh these ¢
ust ai hi ' ' tiiA®:
s TR Y5 AP0 By BELIAE n dicn cc
bufferﬁiﬁsageﬁﬁ ?&dﬁémmw se undafemidecaneainreversibbeiddneagerig theganequs
t hese aforenentioned problens are not easily cured b
membrgngs ﬁéﬂmaleﬁﬂfﬂt&déﬁw@hagﬂff%%%{sregl ) A ghgyRgend
sustaix}ﬁﬁg SRR Htlﬁdérﬁgﬁ@x;n? of‘fﬁg iﬁﬂﬂlﬁﬁ{ i] 5fA¥LShEbRedAmBA8sal
nucotils nenbranes of the ‘oral cavity. As such, a
absor;biwnfmimgh&y&fmmbeap&nhmsﬂﬁteé.chi eving and sustaining a
final pH independent of the initial pHin order to
NGy; t I ' :
[001 lLeegr%ﬁggﬁn%’ni li{t rf?éi‘at e‘ég@&ﬁ ihAPRRlel SibshatialPtohfleR RhO&Sion of the
jonized 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
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[0011] Simlarly, a buffer systemthat facilitates

substantially conpl ete conversion of the ionized form
wW@R00a/0tr76y to the un-ionized formin the shortB&I/US2005/005021

period of time, which is critical for producing rapid

o B B RSty BT B RS S B o
strong(i?{ %gl'e%g $o HRIRYE iR PpdrasHY drate Mﬁ%ﬁﬁilaﬁﬁrfbﬁméoﬁtibﬂ n

I'tvery, due to the variability in the rates in
whi.ch a.drug was released fromits carrier, .That s, ..
10012} n Acpopdingh e thy Hestlan Bie 4O PpposiLiny dqtiveing hprotic
agents?{]é% R FHIMRu@sa hOERE BEFerdlySten3 Mg Iraci leRAIBEIGD ok BOthe agents in

e rate of chew ng or sucking of the user. The .
a safe wiad stale Imanyer. rPimiledy, theredsa heashin foeart fo5 compesitigns fesdelivering

xacerbates the ability to predict I hal. apou
hypnoff Ageris arosw b o perose it Bk sultf bt By et Bl
indepchelShtldf o infthe pHakR] Ristadts\Bat TRIaPHHE $orf 4 Gifed Pericbsf tirge. s
“ further dependentupon the ability of the drug to be
additions theag isch nefd irethe g forpamappsitians sapabkeotaapidlietacilibating
..gum base) strongl. f t . ' . s
s 0 RO ARG 8, A B DAL s wnionied
form. [10RbdseAciaoetionghtisfick figsse andothengeds.i n the art for
conpositions for delivering hypnotic agents across the
oral mucosa ' t ylitate
absor ption oﬁﬁmg@agen S Wﬁ@?é@ﬁﬁ | e manner.
[0013]5i mihk prdsynt ihveation peovadasewdelicontpositians fof tre dedinpiysdfta lgpaotic
for delivering hypnotjc, agents.acraqgss.the oral COS
agent peross{ie grabueese: ﬁg laﬁg efblff&m %fnénﬂ}erféﬂmpgﬂﬁf, 100 of the
' LfTivh kb pRMireAGdnSHoRL 13, iRy théiftati
preseﬂé fgﬁ&g&g%e\slg%ﬁp%rslf%agﬂv%? tlprrelé.rel n addition, ;herg_ S f;r_lg
the substatially cotnpless ¢confversionarfjtlashypinotis agenp foheitoionizegitelity un-ionized

o T TR b ST FERAS g o e
mucodaQtit svﬂ%%ii %1? 8 Entélnéh%o'i;@c_tr ﬂ%a}-’oﬂ&%&%e Powdl 988aNe @hdsorption

needs. - SUMVARY NTT ON £0013] The
acrossghe gefrin themagetpatientg). dFuirthermersyddlivenidhe hymesic fagenttageoss the

delivery of a_.hypnotic agen cr r .
oat b e FHR e BPR o B e R 39 ol
enzynfitic 1BSraBAtRMTihd M RitHaM tHeadaStesintebi@ab tlactf Meéthodsafol asiag the

pH greater than about 7.8, thereby facilitating the
compasitkans i thearespnicianpntiondor seasmgsicsn disorderesush g gisopmia are also
provic?egent fromits ionized to its un-ionized form As a

sult, the dose of hypnotic agent is rapidly and

efficiently absorbed by the oral mucgsa w

t.h .
[0014F  Asrsughrigipye pPRFS HiediressubnEeRtiop 9 \afes 3 $ajidcgmposition for
delivebﬁgﬁag E??ﬁ‘r"ggt%édt taé/l‘)O.E B oA TRIBLE, Bt @nffsRioh Qf@n‘%ﬁh&m@n

ents urthernore, delrvery o
hyg) nohypmotig @gdnt aelecisd fivhethe geduprronsistingaf\nanmadpeopgidine, a

AN TE N TG T AT .
gastsraﬁiﬂgg;rgosﬁ inal tract. Methods for using the
(b) a carrier that provides complete buccal or sublingual disintegration in about 5
minutes or less following administration to the mouth; and
(c) abinary 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.
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conpositions of the present invention for treating
sl eep disorders such as insomia are al so provided.

WO 0@E479765 such, in one aspect, the present i NRENUSING/005021
provi des a solid conposition for delivery of a

oL S S B B BB bR RO 90
hypnogélﬁ E t GBS BE bRl nffcod) tHeBolRwemsh icdhpising;

ropyrrol opyrazine, a pyrazolopyrimdine, and a
plad rateypeatié egent seleekfiombhegoap condisngaif-an (imjdagopyridine, a

i s DTS 3 a0 P BTG Ang 8 LAl acceptable
admsglitg{eg@)tfj on to the nouth; and (c) a binary buffer

system conprising a carbonate salt and a bicarbonate
s@)tg cantiers @dh t he binary buffer systemraises the pH

of .sal.iva.tq.a reat er. t o Al e
oke) e Eofieh P bR ind BB} Satfl o bR BOREE L
wherefr ¥l Bﬁﬁgemférrazﬁahlr@isesqh@pﬂcmalavmnsrm igtelate tifz@rabout 7.8,
delivery of a pnotic agent across the oral nucosa,
irrespectize ebthsstaringptl ebaPiviasi ng: (a) a hypnotic agent
selected fromthe group consisting of an
[0016] Miflpepyhiethspect, thedirdpalriapattion pepsdazi compaaition for delivery of a
pyrazol opyri m di ne, and a pharpaceutically acceptable
hypnotig pgent jgetioapthe ofal muycoss the GmPOsHIPNCOMPESKEhary buf f er
syst.e LS : i
9 IERBIE b Rilodiod RO EOup oheifly O 0 RN RRH e, o

of silhydreptrnlepypating, eplyeazolopsrimatinejtand aghaimacesiietlyiagecptable
of the starting pH of saliva. [0016] hi yet another
aspégl tharepd; present i nvention provides a conposition

f@; Qﬂrh}éxﬁ%ﬂdo‘c a hypnotic agent across the oral

rrugosa, the conposition conprising: (a) a hypnotic

a(dnd bisetyduiffed systamcompriging apatbonate salt oy bicaghanate salt and a
i m dazopyridine, a dihydropyrrol opyrazine, a

pyr &761 HgiegEh and a phar maceutical |y acceptabl e

whereRf4hb biddey B@ffer yRbmarakad the I of28HvA 10)a FH Rrdasdrthddboar 7.8,
system conprising a carbonate salt or a bicarbonate

irrespecdiive ofithe sterting pHbfIsalieer i ng agent ,

[0017] Instill 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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wherein the binary buffer systemrai ses the pH of
saliva to a pH greater than about 7.8, irrespective of

wo b@sstreast i ng pH of saliva. [0017] In still yePCHOS100&005021
aspect, the present invention provides a conposition

for delivery of oti.c agent across the oral ...

RS EYPERE Y sBertr B B S Biopf SRS of ipfiopgicine, o

agendins@bpatopriame, bhsraoRpRriffdink,sdndRghafmadtutically acceptable

i m dazopyridi ne, a di hydropyrrol opyrazine, a

pyr es2Blteggef ni di ne, and a pharmaceutical ly acceptable

sal\t _thereof, (b) a carrier; and (c) a binary buffer

s@’s)taéﬁ%%igﬁﬁpflsi ng a netal oxide and a citrate, ‘

plysphriLy bﬁffeﬂ@@t@hﬁcoﬁ%iﬂsingvmmnatd i, Hbrarsonbefshierand a third

systemral ses the pH of saliva to a pH greater than

abolufferigg agetespecti ve of the starting pH of saliva.

0 [ ' [

whereh? B Hrakd3 el KIS 8RR RES ot oF GR35 S bUE khlbout 7.5,
irrespé@igdiof #ey Bating pH ofsalivarucosa, the conposition

conprising: (a) a hypnotic agent selected fromthe

r i e ition for deli £

00 Bl e Bico Bl i BN ¥ Bmodsition for dplyery of a
hypnotib agestaerdss deel dryl momep ttlabémenpasition dverpesing: (b) a

carrier; and (c¢) a ternary buffer system ca I Si ng..a

c B b RuinetS gesnt selbeie € BPBe B iop S Gne L R arop i, o

buf f &hi g Aes MRE aGlyPazb 81 MAE YanBUf fHafmsocati€dlly acceptable

rai sesyt h% pHG%}%rasal’ia\?a totbg)y%H gre’Zﬁner I{han about Y P

7. 8,saltth@splect i ve of the starting pH of saliva. [0019]

I n.anot her aapect, t he present invention provides a

c&m‘p%g?‘ﬂe{aﬁn or delivery of a hypnotic agent across

t(® Pba@fferHysembonipiRingAHaRSinkicAlt &P Aidashdigte salk)and two or more

hypnoti c agent selected fromthe group consisti ng of

an i ifftaingpgents electedhirerniheigiopy corfismgrod Aimetal gxide, a citrate salt,

pyrazol opyr.i m.din n pharmaceutically acceptable

sal taﬁhoégli%?;salgﬁ?g%bg%??er@gf; and (c) a buffer system

wherefPtheuSiieN gystent 2idee fad 1 saddlivato 8 pHi gedtbohai ebaal7ts, andpective
two or nore
of the starting pH of saliva.

[0020] In yet another aspect, the present invention provides a method for freating 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] Figure 1 is a bar chart illustrating the relationship between the pH and membrane

permeation for zolpidem tartrate.
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a netal oxide, a citrate salt, a phosphate salt, and a
wherah®7sal t, wherein the buffer system rai sesPChESWH5/005021
of saliva to a pH greater than about 7.8, irrespective
f 0
00236 gl 248 HsSBNpY B RGP abBidk L OGS vng b

andzdl 1aahllmngesfﬁe@re§emﬁ@kﬁmonn a subject in need
ereof, the method conprising: admnistering to the
r I :
l°°2412f P 230D RO 54 BBl GBSl rmtain
A (zolBideupsublinguat powdered ta»ﬂEt)' m dhmixpyte swalteaying time.
di hydr opyrrol opyrazi ne, a pyrazol opyrimdine, and a
hag ' hodi@tiSRbber e £Qach Suthédt beFormulati
loozsgngqéﬂgigﬁgéﬁ%h* %ﬁﬁ?sst em clon”pr?rm ng aagar k}cﬁ)nat e sogmualon
A at adndinatdsvwedlobdmptimesal t, wherein the binary buffer
systemraises the pH of saliva to a pH greater than
[0026{'Jlb %Z 58hows fh%%P%ﬁ'fa' Qb6Bciratibe oPdraintd Mbabisietjedt @bt Fcﬁmulatlon
00 her objects, features, and advantages of the
A at agi0gsimnte swallewingiimev | | be apparent to one of skill in
the art fromthe foll ow ng detail ed description and

[0027 I: %’étﬁé 6 sEW e HreakBldSid 2 d¥nEdntrbtibn D%Wrﬁ@r [Feeddiation A at the 3

i gure is a bar chart |IIustrat|n I% relatlonshlp
dlffer@étsmlécvwmgémpﬂq and dorronmiulatien Fe ;0o¥high mgs gbtgined from
thehtt a@frate [0023] Figure 2 shows the mean di ssol ution
¥1es for a zol pi dem qui ck-di ssol ving tabl et and
i denl ozenge of the present invention. [Q024]. .
[00281:. iguse 3 shﬁwgwtmr@nm 1681 eCOBGFLIRHOR swra}m%@érl* ofiatipp A at
I |
swallo%?i V\g tlﬁ’i‘ég ?g%fla? "mibf {egﬁéﬁ%‘:t nuta‘g fsrc\%g os\%ﬁfr%féﬁr ﬁg&H 08 E}éﬁ data
froméﬁb@dtse? %, sitoms the pl asma concentration over time in
each subj ect for Formulation A at a 5 mnute

[ooz9§ onc%&)é"s N9t &FRn dé&&@@]ofﬁi&ﬁ&fs@@nﬁrwﬁshbhﬁ iRIFasHBA.

tratlon over tinme in each SUOJ ect for

A at t
0030 s 8 sBriwsia ForSenife B i TenEtietoater BRiedobFSiivgion C
(SL TBIS&Et) aP§vVMio%¢1h€ﬂn@s 8t 2 bAes Bnifthibd SEERE FoMAlGM BY ti nes
and for Formulation B (PO Anbi en(r)) whi ch was

[0031f h:ﬁg}ggﬂo Bﬁ(g\g%r%peia%g%t {W%]Bul]ra o?/necr I%%atﬁn%f%le tlgleﬁglo#\ﬁ'mulation D
(FS THSIETY UL SbAlRWidg fifnes of 2 and 5 minutes and for Formulation B.

DETAILED DESCRIPTION OF THE INVENTION

1. Definitions

[0032] 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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swal lowing tines of 2 and 5 mnutes using the data
fromall subjects or excluding the data from subjects
w@2006/07¢ed 7. [0029] Figure 8 is an expanded vPEWUSIOD$@05021
first 90 m nutes shown inFigure 4. [0030] Figure 9
I | MR SRR | isbi
oo S943Bl SREF B0 e BRI SORER 120 A CLSbiA,
associated withnfi fiictikties amstaying awakemiichtas sleeBapie@BitolEpsyyrestldsd leg

h i tati i Ctinme.
syndeaugsy OPUTIRY BE i GO RS GP P SOAP B NEePiReis: BPpsatory
muscl%%@@e@-%&ﬁ%e@ Eﬂgﬁ QisofdRF: M R dr@ BssBeiatdlt WMH-EBicultios in adhering

| I NVENTION | . As

PTION OF TH Definitions [0032]
to a regslerislbayr sehedul¢ siehfasisleopistaty misperseptione shifievarksleep gssorder,
ascribed o themunl ess, specifi.ed otherw.se. 03 .
chronif gha ke AP sy G HepURL ST § e TG Tagi QTdtes associated
ith 2aBAMhR! Petaliopd SRR afkieth Rrok HRBTI¥R (We. GRMEBMNi) @hd diewalki
W avmﬁ‘(% 1outel ilm' tati gn,.egd;/sf unct i onal(‘lyesl eep mscagani sr?selgwa e
(i.e., sainambulisnt) axl otherpdiseriers suthcas) slfepbretismsiibionivalgislaadp,
abnormalities of the biological clock, and sl eep

nightigres. \r pances that are i nduced by factors extrinsic to

the sleep process. In particular, the termenconpasses
[0034Hi Tbe themsinsonwia gefess (i a Aleapi disarden chpisterigedby ympfoms

. asl| ee d/or. fal.l] I ' i.a

S R

interniiéiS & agyftHesyrandYspwaking v epe saBnt Tisd temp allo sncatapassanidytime
sti mul ant - dependent, sl eep .di_sorder; .di sorder

symptamis seehuassleepiness, anxietye ipaited cppcegirglioth 4y gmery» gud

imitab o BnsoEEE AL EBRYor LERLATith B SHCRITRS of the present

inventiei i%ﬁl&ﬂaiv@it}mapﬁnﬁtaﬁm,aransiemp shoat-tery, andschirenic insomnia. The term

| weakness- associ at ed s| eep. di sorder ;. dj sqrders

transiegl BEPTRRIST TSR 10 BRI ARy ?19 | fsn gtrhﬁge‘? rBgtirtemm

insomnja® ?&el%qg ErgHzxﬁiaSl‘zl%Blgai%r Sh&R Bvs t AR ulTouP WeeRN TIRterm "chronic
shift work sleep disorder, chronic tinme zone change

insomaja deforseto imsnohnia lagting for atsleast pnevadosthsyndr one;  di sorders
associ ated wi th abnormal behaviors such as sleep

[0035{ erfRkterfsSMeteutié ﬁgent" HA AP M SsediftefdhargpaBlykicidn to refer to

i.e., somanbulism; and other disorders such as :
a substdnee pating zipbamaceusicohphiighasologiral, pisyrhosenatic, of tympputic effect.

Prefergﬂlgr @g{tlréneg?éegt J ggéng ;95%}@'{&?]’% glh&gxﬂogglsa{ﬁ@&tp Vﬁ%@l&?l%notic agents for use

in thepré¥bhtahiéfion thdiides Whthiut linfi#ldn] AgintighApyrididielcbinpoliid/such as
_i'n staying asleep, intermttent wakeful ness, and/or

zolpidgakomredpidemy @)élhydmopynolpnw'a@@pﬁp@p%n%wbﬁﬁa%@%nd &ytime

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 drugis

absorbed or becomes available to the treatment site in the body.
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synptons such as sl eepi ness, anxiety, inpaired
concentration, inpaired nenory, and irritability.
wWay@es7Ub1 i nsormi a suitable for treatnment w thPCHES2005/005021
conposi tions of the present invention include, wt hout
LS BT a | I S "
ouss) B S RGN ARG 1 T A0S ey i ot

to theiréhi@ibh af b 8slid dgsafoform dfel priegint fvertien foer liquid form More
"short-terminsomia" refers o insomnia lasting
particalggliis 2 eagaplets digipiogration pr distabationnefa solif dosaas o éefefs to Tess than

o AP R FAIOTRACHISEAD cnlh hoESinar

appropiifte tisehdriodes. ghdngiaales yr leas, efter ddminstratiorn. cSuatable methods known

subst ance having . a pharnaceu r mac
int eagtfe%%tmmn@ the fhsmﬁeeﬁr%rw&mﬁ @faf @éefd 39?3&6 29*&% ﬂltheeg the
Umte%gﬁ{t r@s‘?‘é dfé'fﬂi! hiforPrelty RAALHIS nRIBSHs known in the art for
ui tabl e t ents or use in the present
determimireythe drssolnubm gefilewf hanlid dosagetfath drcludene.g., USP dissolution tests
r|d| ne c d ch, as Zol pi dem or al pi dem
such aé%%ﬁ?ﬁf WP@P%&%E% <7§1 gh as zopeclon; a
pyrazol opyri m di ne conpound such as zal epl on or
[0039] nAgsed heystin thaplwass "@abstgntlaﬂr: e@nal@teecommsyntﬁ éhedlafpnotic agent

N RETUR N R e

hypno‘fdé' | gl fPorh 91 Tnizd AR inté 18 uhflbllmzed ﬂﬁﬁl&&%@%k@ﬂ;bllaythe buffer
effective anount" refers to th

system??ﬂfavwat lgast ehoghdd’%e, 5)?%M,éﬁ|°/mg7 0aﬁ>,t7|§e(v, 59@%?% 90%, 95%, or
0 t 3%
99% e aiomt e AyoRF bt EOBFE: RS Gy AR} PR 2 8

some e@Bofiendnkss tierGontErsiohdccurs withpedboat 06 nﬁmﬂveﬁ)ﬁlbngg)admlmstratlon.
relieving one or nore synptons associated with a sleep

[004()3i he regglrm " ag'%ﬁﬁ tgz ?er% o ﬂer—ghl@ﬁ&q}ab?%g't}} fnte Ssgcgfgléépérgent of
relatl‘iébai:tjﬂﬂﬁﬁd davaat] cal(RETY) dort the ntax sranmpidsnsi doacanhratlbte (Cinax) and the time
0 [0Q38] The ternms "djsintegration" _and ...
to reacy RS SBPIER BRI RIS ERTA IR v RelaBlyy tecPewRsitigns gt present
inveniGn hidR 4-Eei5 ma%?fof 5‘)&1@ bid WowaaBodtAsm Rfr chieh REigSR Rl tablets
Invention to a lirquid form Mre particularly, a
such asohmbien® tatilsts.nFeuginet the nomposiiesalfihd presast inyesigdn ave an RSD for

T N MY O

an appropriate tinme period, e.g., 5 mnutes or |ess
[00413f {Bhre textni adnsinistaringh ref@igite a@nmwla@ ok terssmporifiope the present

v 555 BB B OO SOUL f Gh] BpBo o

suitatTO SiFIRE QBRirAsttaton ) withi® tliétc@ﬂfrﬁﬁdo@@ 1ﬂcﬁﬁlb withéutaiphieation, the mucous
met hods known in the art for determ nin

th
membipreseif the Beormidhe meufbﬂs@li@gmldnw@g@efcg?@hs ie(w&qcalo@l,lcosa), the

gumsig% rvgtjlas‘lpc%aiiftﬁ%&”ggﬁiﬁ%?b g#ﬁg%?%l?ﬁ%é@& ﬁxyﬁlﬁng 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.
II. 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
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[0039] As used herein, the phrase "substantially
conpl ete conversion of the hypnotic agent fromits

WO ewspedet o its un-ionized fornm' refers to gr e BUSI00&M5021
about 50% conversion of the hypnotic agent fromits

o bR LS A8 SRR Sl g G By i
form. 094 rBeothe 838 of B ncﬁfé%ge&fi%apﬂﬁ%an@ efficicntly?886rbed by the oral

conversion of the ypnotic agent fromits 1onized form
mucosarwith smpnsmgllydmw Ier-Subjavt vaniabiliftren e of maNinsum pasma

ver ur th| bout 10
concef AR Crpa it it atlasichiBe Biint iy Bl Epn{Slraith (B
Furthérﬁhoké" H@ﬁve‘i'y' bf #ethypadticdpieht dcyoss fthd &ﬁmﬁu&f sataﬁealﬁ@e@&ﬂy bypasses
rel ati ve standard devi ati on (RSD) for the max

hepatlp lﬁa@ rpasmﬁt@mhsnaoﬁ tha dyugrand)avaidy etlﬂénittwréégfaélah@heﬁthﬁ ﬁ‘éug within
v AL B SRRE TR Y o s

reducéa'ﬁﬁi@fo é‘ﬂi!s@tJéf tﬁgﬁpwc%ﬁwa)ba&ﬂonﬁﬁ%cf tortraditionel d)osage fonas for oral
tabl ets such as Anbien(r) tablets. Furthe

(eg. @bhﬁcﬁémlm@mmﬂ Mefbogsy 105 BHing om0 ohg bihs prieaps imggation for
I
X N e

rm admnlsterlng fersto admnistrati of . t he
00431:oﬁ%v@swsa%tﬂ§v‘3¢l°pﬁ% %Pi%?ﬂ e ARG 15ce Vbl

dehveg @i@@génggfog{g'aﬁu @éon@aﬂﬂlhkxm( buffer syRERS déﬂéﬁ@&ﬁﬂereln provides

e sites of admnistration with
both mhemd Moanandzﬂn&latyloﬁ tﬂeliﬂe‘,apthCI’agamt ani meduged t;me to heset of

nes of the oor .of the m)u %l? &ﬂ
therag@gg% v1tyt %rhsgm Eﬁ:etéglewr‘?‘ﬂ (iﬂtnn’l?rﬁ]é'l ablets s
Ambi&$? t@glei’saind"ﬂﬂe&i fablets g\.ﬁ:hra@ ‘%f)lpﬁfeni FRsHeseR t{thek aidlail

nmucosa) , ['1ning i ps, and conbi nati ons
Techﬂoht—gl@dﬁtd E}heﬁtelﬂ}aB/IAz) Inif@ct,olbwp@gmm“cmmbwe thexpsetebathe rapidly

TRME Y R R T

absorptiifld nlAiRePIRAASY inl BiyRAT1AKI Htyifevlfidn (Y #las observed. As aresult,
conpositions for the delivery of a hypnotic agent

the zodpiderg én theecompabitipncoidhe pteﬁerﬁ anvention gachestibe gysfomaie circulation in

N N
zolpidenBin dither efilie E@ﬁhietcﬁﬂttabl@tdmﬁlmsnhshﬁ HTTvasl thy zotpigdne t@mpositions

conversion of the hypnot| c agent fromits ionized é
of theReseariayiopate Fiperf dhecorESirsl tgblel cappesHPnTAgHsias the
C 0
time tg%%gét oﬁhe ﬁ)%hﬂé Xctﬁ'ﬂg 1fn't 1'11%9% r?tg%?éé 0?%%%6@ gﬁbzgflﬁhlﬁ{:ryof
awakebrﬁlngs@,rdﬂQamﬁng‘IHmpmmlm ahmmatmg tlengffeat oiofood,Quaxpdunmg any
the tinme to reach the maxi num plasma concentrati on
morninigragiey resfay, ?fg‘icfﬁ)re delivery of the hypnotic agent
across the oral nmucosa advant ageously bypasses hepatic
III. Désceiptipasf theefmbodinentof t he drug and avoi ds enzymatic
degradation of the drug within

[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) ahypnotic agent selected from the group consisting of an imidazopyridine, a
dihydropyrrolopyrazine, a pyrazolopyrimidine, and a pharmaceutically acceptable
salt thereof;
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the gastrointestinal tract, resulting in increased

bi oavail ability of the hypnotic agent and reduced tine
W 006/0%961 of t herapeutic activity as conpared POI/US2005/005021

traditional dosage forns for oral (e.g., tabl et)

a ni st.ration thod h A '

COY' foaiticr b owles Gt Ypttd of Hip 0 Eud SRR iBT B out 5
suchnidtey 8f 184/ folloRES adthini ARAHM toAthd hdud; $8d Pr OV ded
[0043] The present invention is based upon the

s(®) pr bisanydpudies spiem yompasmg alshibanaieralbind a/bicgrbenate salt,

e AE DGR SRS BRbE e Bl 8081 7.

irresp&Wti9avhiheakirfind YHOF siftg. t her apeutic agent and reduced
time to onset of therapeutlc activity that far surpass

[0045](%%? rfa?’fﬁjtsyagl? ts an ucc aﬁyts {%Eﬂa%séég% E)E_f%i:ééﬁt}a #a pH greater

than aK@litFXl 3] efidspachleastetie Qtaﬂtm@ lpBl &f saBi VA dertélﬁﬁaiﬁ]mllmjﬁm:@s the binary
Ltd.; Chantil] VA). hi fact S CO terlnt

buffersystesagaises thaa erﬁéhvw Y gerelr ﬁh@@&%aﬁ %é &ofrbaua

1rrespe:‘cglb)/{3 gf ﬁl:% ga?%%é ]gf;{]%% s%%c B{ég Fﬁg?@ggégm&é 1%1@52%}55119'&& H?pnotlc

agent i soRviatl Ifimhi thietgyow cofwisting efitdipidemand alpsdam. eBrefé&ab]a, the
result, the Zol pi dem j

t h
imidagapyeidine hypRRtisaesht ‘Féa e ABY Ly rpdent i gl for e in the
comp@sﬂ*édﬁ@%l%ﬁ?ﬁab?h&ﬁl 13 taesraltH&'iﬁ 8z pidbinNB g a'%@lp@den@tartéate), a free

tanti al " ‘concentration than the Zol pi
base form ef zdipldemf ot fumixiorertbereofl Intanbther erslordiwsnt thens.  Th us

t he conpositions of _th rese ention
diby o0 g BN AREPCR APPEIE dR SEARET e ERERGTHeRs: B
pyrazél@ﬂ#ﬁhﬁﬁmﬂi}%n&ﬁé@geh@m%@&%d Ffont ﬂﬁrﬁ&ﬁ%dnﬁlsﬁﬁg bf/Zdléplon and
mei‘ntaining sleep (e.g., total sleep time, number of
indiplamakeni ngs), enhanci ng sl eep quality, elimnating the
effect of food, and reducing any norning-after

[0046{ e Edterlin ﬁlfsfaﬁéés§ theldatrier I?ﬁﬂ@&&sﬂbh@ﬂbt@ﬁudcbbor@mbﬁﬁim nts
0044] hi one aspect, resent invention provides a

disintegsation ie @heHs 2 mingestes rlesa é?li%p& agsmimstiaigholt) eertagbper instances,
the cal(q'ge)rr ggﬁﬂﬁ%ﬁ g? fe%tadgﬂéﬁ)?ﬁcfée futx ?t g&?gfg%ilzsfﬁ@%r glggarglsﬁﬂ i @uch relative

propofjtfb%&ﬂ()j povie ao‘iéuoaﬂl cbrrmﬁngmymsmdgeanoa time of about 5 mmutes or less,

i_hydropyrrol opyraz a pyrazolo

preferpty aheit e raingtes of I%chréﬁ?‘é{ﬁgé‘d?émﬁt@t é)a?l%{%fy’ ;shect&PP g fhe
I

bindef 33he ARONEAECOTR {FHOPHRERD. 1126 a5 IOFHRBFe preferably from about

0.1 toableatriGs landitno@hpne&rabig fropuationt Q.26 t¢ ehouh 05O é{qwdy@f,foaﬁ skilled in

system co r|S|n aca salt ;and bi car bonat e.
the arCYk SRR I EoRRaTioH e Prestnt B oy bEE5SRaR Kithout any
bindefd e.521d pBAR PhiBhlydFigRE AbsdeBFAmabout 7. 8,

[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. In another preferred

embodiment, the sodium bicarbonate is dessicant-coated sodium bicarbonate.
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irrespective of the starting pH of saliva. [0045] In

certain instances, the binary buffer systemraises the
w@RhsH7wal i va to a pH greater than about 8.5, PCT/US2005/005021

irrespective of the starting pH of saliva. In certain

004815 et BPIGRERBo g felRitho SR oL B B Gl g Ron 5n e

dosag@foki) seldcfel'dq?diﬁ @Ed %ﬁup tordshiEing bk ldzefigd) b cﬁéwﬁ@ guvig a chewable
one enbodi nent, e 1 m dazopyridine hypnotic agent, is

tablet,sotl actissalvingiableh euo@ra@ @ﬁlmdw@tlmﬂgatdﬁt @ gickedissphyng tablet.

peter i, 6Bt B0f o p SRR b, € LXBBB Bl uonee,
chewﬁQFuxﬁS@wvﬁbIé’tﬁbE@ RRAS diséddviag by adaghidkedigiolving ta:plet a
form of Zol pidem (e.g., Zolpidemtartrate),

compgsitians faRtaiiRg whmnozéws@raémr%ﬂdeé lrhﬂs@tﬁaﬁa@pﬂ%éwm Li
anot her enbodi nent, the dlhydropyrrolopyra2|ne
[00491Y @i @btefe@@ﬁ‘émbd)(ﬁnﬁﬁ@ el hypnoticageat isalelivéred acrotsoati arelntiycosa

th I di hy I
selectedgom b B oED KePETIE e SR EBIS ARAt: T e P RcOgD 467 &
comblg @g@%@o? n.gﬁ 2 &y dfnl%?erfeﬁre&ﬁb%ﬁnﬁéxﬁwhg% Smb SR Else

or su smtegratlonlnaou 2 mnutes
administerbé smalﬁxghmmmaaﬂarhypmm agemns déliveosslracedsa thot sublingual
i nstances, the carrier conprises at |east one binder
mucosgng at | east one disint egrating agent in such relative
proportion to provide a buccal or sublingual
[0050Hi &n ancﬁbeladlnlmdlmemteﬂmfcalabmﬂseECtﬂdrﬁﬂr@ thegroypeansisting of a binder,

a sunfigi. i epRpTon ol o A oro s bk Boprions of the

preseﬁt iﬂ@ve‘ﬁh&l ﬂ{cﬁﬂfeaﬁtﬁguﬁﬂﬁfﬁhohssﬁgﬁﬁﬂbméucﬁ ad nia@niddl0sdrbitol, and
10.0, nore preferably fromabout 0.1 to about 1.0, and

xylitolnssgarp sesheasdddtyses dewioad Gueross, ZBIcoss, a%n@wéerv@sugar 'natural gums

killed h
o S5 SR e PR OE  oo

bean g‘unﬁ Nehiltti Sy (Santlf-‘glgn,, oth€ subsianies sﬁ:hfdsgﬁld)sytoi micdddses,
dosage form [O 7]. I n anot her enbodi pent .
maltodexttinrtareh,sgilvlope; nyeHOéeis@HmerCSH#ﬂPFFe pghyiyt %ﬁgﬁdg??a Repinate,

o BB AROR 4, AFER S RSP e ik B,

gelatif, ah&bylatkulode) ethglcenlotd) eﬁrbenjan@thylealﬂulos@ e bi carbonate

hydrosy P B SRS AT 1Rkt T OB e S1H6atE Baloiom
phosp@ht% %Bﬁ&ﬂfph&gﬂge Ldrégegﬁh SRERONAb AN, s%ﬂﬂmﬁ&ﬂ@ﬁ& WBlyethylene

I 'carbonat e erred enbodi ment, the bi nary
glycobuhd esmbinatiens thewepf, i Smtsabk:cgmnubascafdm asanche n@lmpoﬂiilm of the

B GELBREE ol 0 OB LBl SHRROLIEN e
1nsohf%'lé3£{dbsﬁﬂ% ﬁls[)%fég Bas)é%até‘i‘él& Reswie HRe afte mh certdih@lnstances the

conposi tions of present invention are in
gum base comprises at least one hydrophoblc polymer and at least one hydrophlhc 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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dosage form selected fromthe group consisting of a

| ozenge, a chewing gum a chewable tablet, and a
wale@sorarbng tabl et such as a sl ow di ssol vi ng tBOI/882005/005021

a qui ck-di ssol vi ng tabl et. Preferably, the conposition

om0 B OSSR LRy v

(i.e., i$obRtyBéne élﬁ%dib%tfé'%b?bl?ﬁ@f)%dﬂglsbmb@he C&ﬁ'@@ﬁbﬁ&ll}@ﬁolyvmylacetate

cont'ai ning a ic agent is provided In the
(e.g., IBWingR mletwlabwexahogﬁzaapm)ﬁmatebr bf@@@)ed enbodi nent, the
hypnotic agent is delivered across an oral nucosa
[0051F e'Te GéteshotHed BinboEmSHE Ui waipwsiiohn of b prdsentsnrdntiogean further
nmucosa, the buccal_ nucosa, and a conbi nation t.hereof.
comprise 2esviRgraning Agsrt, p flgyeng pesal. @iPYiartREREeT, A@lasticizer, a wax, an
[
clastofi SR ST EICT ol AR, ThRAETaGH oL Do et th 861 yer
anothéfutidim &R0 borhpositiaistud theeprogeit imvahtiort daa fodhericompirise a

selected fromthe group consi sting of bi nder um ..
IubricaiREAECh @ A HEETH 3R SRR MErAZom, p SRlbPUZBIE ARSi 3 sEpending

S t
om0 U AR IS R B BAA N et
embodl]mmt ttiod gvesapelpattvle sizanaf thy ngoh theseogaprositons ldesmbed herein is

| act.ose, dextros SUCr.o

about 30 gaipronsers RGBT SkerdESTRE PTIN® St i gyt 75 o
about QU@ Em&‘égb E%%Pﬁeféf?eﬂ%ﬁdﬁuﬁéﬁﬂ thk ap&ds iflé®ize of the drug in
ocust bean gum ghatti 1%um and tragacanth gum ot her
the coaqbsnnans dsscgbeshhezein |1m1@&ﬂ aih or emiahtostbe average paaasde sizg of the
sI arch | ul os cio ial [ ine cellul ose,
%}gr’r%‘ln? m i , extract oflrish m)ss

anvvar gum nuci | age of i sapol husks, Veegunir), arch

[0052hr énpgﬁbm@t qnbocigmb@ts pﬁthermsqy'l igEentignethe hypnotic agent is zolpidem

| ose | cel
and tlﬁ;)e# § }r'fu )lm g%étg}e{ e *1%‘/{:% gr}; Cfdéung(l:ncgﬂzonate. Such
compSsiBHARE breféi‘%l? lf@tfﬁlﬁatbd frethe ;forﬁﬁbita lomerpRpcHmdat @, dissolving tablet

di cal ci um phosphate, cal ci um sul fate,  kaol sodi um
(eg., s;lpwdilss@évmg)tﬂbyeéphwlglﬁglsylyg)&tablgtﬁ dorsy hﬁlpgpgi adypinistration. Asa

result cnagh méﬂi ARG A4 %gfr’c?erﬁ R dUSErell AoroBEthe subl%néual mucosa.

OSI ne preés I nvention I ncl ude
In oth@%plﬁﬁirﬁbd di’f&iodfmﬁitﬁ tisedodining bichrbonmta iodeysitire-ovateyt sodivm

bicaromaien A FOEHBCEPEIERHPTERA OhH PR SPERAEES g ARy i G gfte that i
greatei?easidrgéﬁﬁal% g{r g@ﬁ%liltﬁ%?cgg?’ GF 2RAaRhSs 5’19& YiSdraand at

ymer. Non-linfting exarrpl es

[005383@%’5%%5'@%5? RORoRRt AT PR SOMGRBRI LD FhEs & weieht

perceﬁt%%pé&neﬁ&%taﬁaﬁrﬁﬁ@ td 4H3RE1F0 t perebhtRaliiuensarbhifits ahd from
'es” of suitable natural polyners include, wthout

aboutl9i it doib 3.0 sugkht percerd defsicant-coated sodium bicarbonate. In a preferred

embodiment, the composition comprises about 4.5 weight percent zolpidem; about 8.0 weight

( )—U

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.g., within about 2-3 minutes following

administration.
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plant origin such as chicle, jelutong, gutta percha,
crown gum and conbi nations thereof. Exanples of

wa@ iosatt7el synt heti ¢ pol yners incl ude el ast omer BCHUSID0&805021
but adi ene-styrene copolyners i sobutyl ene and i soprene

[0054@8&@ é&a&apﬁ}{e&wgtmﬁ%ﬁ, Mﬁg roat 151{1 c%%plgé)els)@at hé{)ﬁuﬁjro to about 5.0

welgh%&%é'ﬁ&o&ﬁ%nﬁxfrddﬁ laBydt SR a%bﬁt P& pelcent sodium carbonate and

andconbi nati ons thereof. I n other instances, the

from Bt 8 éorpbaut dd Qaweiight paresnibsodbum picarhipeter Tn a pueferred embodiment,

the cogjrpagl ¢ kgﬁlﬁpfa%dabbﬁf@@ %]esglﬁggl?zg%n%{p)iderg Ozlbﬁht\sl‘? ﬁ egéh% Iggl‘cent

sodlmﬂ%ﬂ@ﬁh@f antiedbdit 9.0fwagieidefiBotlum Bidadofite. Bﬁél’éédmﬂ)dkltlons are
yet anot her embodi nent, the conp03|t| ons of the

preferpblers@ﬂte form ef gidissolyang thblet sweh agd riow-dissolviagdablet e gguick-

f tegt i ,
cisol 5Bty B S50y 05 Bl 2P0 £8° ML A8 10, Faon 130, 140,150,
160, 178} E80, 2D0, 2002 B3 Q20,a230y 240, Q650,250D2 THLBO/ZO0, het 200 mg] rrhe

still yet another enbodjnment, the conpositions of t
quickgisselviie trblisitissolvedn a subiestisanowh atn lfaggl 13te, 68y VR A Sut 5

nnnut@égféﬂ% @é’éﬁ‘ﬁlﬂsﬂ‘g‘cl %ﬂ& thelow- gﬁgséllvf tQﬁe@Qﬁé@B*ve% a subject's

Ing a en a suspen ent, a co
mouttagerdowet raiesé. gl; @gthm abugit a@ ﬁﬂﬂutemﬁollowntg aahnhmmtratlon

thereof. In a preferred enbodinent, the average

an &:tOh hebntif m&eemm L1808 for delivery of
[Oossgee[{l:hﬁ%tﬁﬂérel ne S algt:)lut nZIOnPn c%ons con‘pacr)rede 1tvgryao ?
hypnatig pgertiacmss thegealdnugpspahe cmhposﬁlcnmomprfsmgm about 75 to

abqut. 100, .m craons er preferred enbodinent.,... ‘

C 8 Soamsge agerteﬁf&ws@&%ﬁiafgwﬁecoaﬁ TG o giyjgudazopyridine, a

CONRARYdrbfoldfiarinG e R8iofd dineSsdtdyHarkccRabaly dc@eptable

t he average partlcle si'ze of "the carrier |ngred| ents

{e calt thereothase, binders, etc.). [0052] In preferred

od| ments _of the present invention, the hypnotic
§ CHLZ3PDi dem and t he bi nary buf f er system
C @dfpzi binasy Tt diRtea compabing ardrbdaste galk bhd abharkdhete salt,

Such conpositions are preferably fornulated in the
wherefithgbirtary bpferesygiem raisssi{he bt offalivaios pig aregirdhan ghoyt 7.8,
or qui ck-dissolving tablet) for
1rresp<§ét10|eo%hs§aﬁ%rvggr?ﬁc§f§%§ 'on. As a result, upon

subl i ngual, adm ni strati Zol |dem|sd
[0056h o sertain dnséanses et AR o BisFe Fae 4 pLFalia to a pH greater

than ag%%% qﬁ‘@ép%ctl%@f the gﬂaﬂfﬁggill-ggf; QD& f deftain other instances, the binary

essi Cant-'coat ed sodi um onate. A conbi ned wel ght
buffemmﬁmalsesﬁ theqH ofisatiaa konpHaread thadibont Di(car bonaOel 1),

is greater n,.or .to, the ercen
imespgel o4 1A 4 Ok B8 o el St blecsidpObm i CltpRForHbloprazine,
and p&l@%l@ﬁé’ﬁﬁﬂlﬂé]@ﬁﬁ@ﬁ@ Osdnkd BP u&q{mﬁé ﬁ%&nﬁ LREhERPME d%s&lb%@ above.

ercent Zol pideny from about 6.
Suitalde carboridde Saliseing ﬂvucaﬂmmmlts;fﬁm usginghe bimart by fiex rsmsteme nf the
0 _wei ght percent

0t
presegég\éqng%@recagg}cg l?)%f i carbonate. In a preferred

[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
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enbodi nent, the conposition conprises about 4.5 wei ght

percent Zol pi denm about 8.0 wei ght percent sodi um
w@earsormase; and about 11.0 wei ght percent PCT/US2005/005021

dessi cant - coat ed sodi um bi carbonate. Such conpositions

cor B, 2k by 0 L BB B v 10

minutcsQf lesh Ikefetally aBot® 5 mdidltes dPRss, i@ motd Prefekilily aBOL.2 Mbites or
210, 220, 230, 240, 250, 260, 270, 280, 290, and 300
less, foltpwing edminisratien. &t certainiptber insterasrathe pHTIST cquppréses akleast one

. nout h. at, a _very rapjd WL R D -
winde P13 e B o B MR R bt o
sublin d]ﬂisiﬂt@%xﬁﬁ&@ﬁﬁw off isout A0PEisHTes ONless) prefirably abownd alutes or less,
.0 to about 5.0 weight percent Zol pjdem, from about

and mereprefsrabhinehoud 2 gnipgtes o lepse follovring adminsti@dPBonat e; and
fromabout 7.0 to about 11.0 wei ght percent sodi um

[0058pi Tay&anather ehbodimenie fiercoathositiondofthe presedténvention can further
conposition conprises about 4.Q i.ght percent .

compriss{opF QB FOTRBL agdifongdageits B%%B%f ahO% g bprctirtsghpaghodiments,

the av&gg%gﬁ'ﬂh‘fe stz b (%‘% %'1{’&1'?3%Sﬂl&)o§99ﬁéﬁgsm%rlﬁ9ﬁﬁiseabo§ﬂﬁ@ microns
CO Sit 'y T f a

Ions are préferab Iin the formo
and/ordb &5 thanrog etjedi te theswetagapartick| stng-of itlsswirmiériggredishist(e.gr, gum
a qui ckdj ssolving tablet of from about 100 to about
baseﬂ%?@%erﬁgiw%.g., about 100, 110, 120, 130, 140, 150, 160,
170, 180, 190, 200, 210, 220, 230, 240, 250, 260, 270,
[0059P 8y otheDprefmtbd3nhodinenthef the pragendiiwention e hynsiosic agent is

.dissalve in bject's mouth at. a rapid,r .
wolpidieeating ot iy v SpBpHists Rty Bh Rl Foqfinfigerbonate
Preferfdd@nidudié 6k 2s@bFihee doatoabits & Eseined dbbve) atuigiveieh pferred

nmouth at a slower rate, e.g., within about 10 m nutes

dosagé Girmswnd gheirpricferred meeighén. [ 0055] | n anot her aspect,
the present invention provides a conposition for

[0060F el & anotHer aspaytp thetprescaigianéntdarppedddsecommisitiondosdelivery of a
t he conposition conprising: (a),a hypnotic agent

hypnogie pgent 8aross Bio orHdnRosd i eHranasttiongoBIPHSING:

i pivd idi i | .q. . .
DRS00 A B4 SIS e iacpriine o
sal tdihydropntalofnizine, agyrizetopyamildife Jand alphaamacebidalyracceptable

system conprising a carbonate salt and a bi carbonate
sal tSalt{pgEf n the binary buffer system raises the pH

ofnal LYRel:Qn@ PH greater than about 7.8, irrespective
off‘bat%we steért?ng pH of saliva. [0056] In certain

i (9t abinesy, buffee spiteracombusifigr caspenaiersalhpsebicathengeiset and a

saliva t 1% H %re%ter than about 8.5, irrespective of

t he S'EF‘E}‘{E? 5‘%5‘% 8 saliva. In certain other instances,
wherel ‘e D@y Yuffer 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),
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.
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buffer systemraises the pH of saliva to a pH greater

t han about 9 (e.g., about 9-1 1), irrespective of the
w@r@snrargl pH of saliva. Suitable imdazopyri di PET/US2005/005021

di hydr opyrr ol opyrazi ne, and pyrazol opyri m di ne

onsa 2 REELL a3, B R Bl R WIS consiing

ofa m@ﬂa?é‘;ﬁ@@ Nadiats 8Alt, % FHREpHAREsaltNa bbRtedalpdiyasobitiaty salty &i suetate salt,
present i'nvention are al so descri bed above

and al{(ﬁﬂﬂﬁ%]arcth Sritebleaneteharidesiineiude, m@o%lﬁﬁg%trqn, magnerumweﬂde and
alumi 3 o eﬁHB egregegg@l ?%a%glesg%?aa&ﬁ C%HS ?glgﬁéﬁﬁgﬁ&ﬁl{}ﬁ oxide. Suitable

c1tratedﬁllrds¥1‘§it@ dndGoRESsAR ifdlade, MithoGEiARatibeS ey mmbfam\zacldr n
anot’her enbodi ment, fhe carrier is selected from

phosphd’rsi agid @pb@l@% 8¢id tknwgnm thg agh :ﬂg)épxanap Igimspesmbedyments, the
B T

citratediRgRRARN tinatk, aidMamohii@etitaten In nﬁteﬁambedmtehs &Erprhlosphate salt
provrdes a buccal  or subl i ngual di si n t|

is seleatgd dtom thegreip @asishng @%@On?haélPéPg‘Wq% ng

pho spg%tls,l Biomobady goﬁg’sﬁ }ﬁ{aﬁp kiba&P ?Hfass%mﬁ]ﬁ%ﬁﬁh%t@ Endn%§§910

OW ng mnrs |on I'n ceftalin other instances,

calciubr¥$hos dpl’[dté thaemrmrculﬁﬁ@h@dphhtfeambnmmmcbnaglhemumrdmaphat@algbasm
one

sintegrating, a [ uc el a ortion
magnesipmp phosPHeaMBIRRasIc %Bm.nilaépgra et #g@? ARy phosphate.
In yet O %ftheil Qﬁ’l%dlﬁ%rrm ﬁfétb%§ JQ Kall ﬁ%élecﬂ%ﬂ &gl BB loYoupdabisting of sodium
tes or |ess, nore preferably about 2 m nutes
borate) poﬂamrﬂn bbrakd, wlrcmyn hohaten impgnesiting horafe) @B pmmenjugn borate. In

certani{il ggr@g%r%ﬁln‘g) f’ﬁres:yge Q pg'{sésl %I% ggrgena%%gaqfe%rﬁ %1%&‘1 oxide, a
c1trat9%g Q*ﬂﬁmﬂhatégﬁmo‘f a@REAE 4 dn3BAMA otHeh irstadley, Itlﬁihnary buffer
the average particle size of the dru

system lemposgy adii¢arommstasiiandanetaade aicraigelt 2 phosabe , Or 2
nd/or is less than or equal to the average particle
e of the carrier ingredients (e.g., gum base,

bi nders, etc.). [0059] In aother referred enodi ment s
[0063bf In heotbcre@émdlmﬁmeﬂle|0@WP°¥1H@n9rﬁﬁpr§h%Plieéené&EWPHP% are in any of the

dosagg 3‘?'@’0%(%? %%% g& Bé\ged | urrghﬁ%%bézq% n%ﬁé %gée%t erre %ﬁg‘lﬁ Ettgg o pral
muco§Pdsieiriell @56ve: ARPRN a{dtﬁerlembdéﬁmnrt hibelcatienis selatted grom the

group,vg@itngrﬁtfr{ge{ x rre)ﬁ(ijer;j ﬁé@a@ agegrgp @qmgrgﬁtgqe;{srth%ﬁ%tr guétgglﬁtbmders and
gum a'gé/seﬁ{‘ h?éln@ﬁ@%’dng@o%u?ongg ré loQNinl QlticHekd JREHLES aliove. In

ypnot I c ‘agen ross t mucosa, the conposition
certaifi ipniced, tg: cafrigr paohrlcswbuacalacgenbln@h}e@smtbgfatmm tivpeeas described
group consisting of .an i m dazo
RS

aboveyi RyEHYR PEtes }rPecar%errYW’&’% rslc?g WFW%, lﬁ%(?er and ataleast one
dlsmteéﬁﬁﬂgigfeﬂ{ L@ shapacert abl e

boratessf

[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 microns
and/or is less than or equal to the average particle size of the carrier ingredients (e.g., gum

base, binders, efc.).
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salt thereof; (b) a carrier; and (c) a binary buffer
system conprising a carbonate salt or a bicarbonate

W@ a005/029761 a second buffering agent, wherein theChUSZENY005021
buffer systemraises the pH of saliva to a pH greater

than about 7.8, .irrespective of the starting, pH of. .
[0065} 5 In prefemreshembodiments of therpresqat igyention, iﬁiﬁélyaﬁl %gea{ﬂﬁfzawldem

and thg%%ltat?%{l ,Isﬁlrétre}erggoe <84 soo?l?lr? %&rbbRate oPEd BB M Ekb IR nd a

Ive he starting pH of saliva,
seconthbuffetingagentt Suoh donsositionsare phafedablyafoymitlafefian teyform wf a

rai ses the pH of l.iva a pH,greater than about 9
lozenges cndy, gb&golgpgi%?etif?rr@@g%{af@gg@gs 8starting pH of

saliva. Suitable imdazopyridine, ) . _
[0066Hi iy dtild yyt anokhep pspwei, te, presedt ipyentionl popyidend eimiposition for delivery

hypnoti c .agents for, use in the present invention are

of  yRlee gy s Dre Bl it TherpBReT T Soml sl
b (H24 Ronasie apahtistlcbiel fldsPthe RrdupeconkiBiy o hffasdy$iidiae, a
of “the "present invention are also descri bed i
abovdihydopgrolppyrarise.arihserotapyrimidine, adedariarpegoutiegliypacceptable
agent ltitg se{;ect ed fromthe group consisting of a netal
oxi ¥ "% rate salt, a phosphate salt, a borate
Seb)t a cadicpmAr bate salt, an acetate salt, and al kaline
starch. Suitable netal oxides include, w thout

| (@i @ hinennbuffrighigemsrmpRFas aanialoxids #\dr @iaigephosphate, or

Pr efl%rr st,t’ t he magnesi um oxi de i s anor phous magnesi um

oxi de’"Surt’abl e citrate, phosphate, and borate salts
wherdin) tHetihgary butfBiosyistehi riiseattieql ofualivas &d 4 pHfgreditérrthan atwiud?.8,
. phosphoric acid, or horic acid known in the art. For
irrespestiyieif éhe starting pll &imBbYR-nents, the citrate salt is

selected fromthe group consisting of sodiumcitrate,
[0067potIassitaiminstincas, ¢he iabnyibufifer system erisesdlr@ls iofisalviatie apl, greater

o ST 84Sl AP T BB i
buffelg{}rsféﬁ{]‘l%@s%§ ke h dF wivR oS Pk Saterdh B ot 6 ¢l %.9 Bbout 9-11),

osphat e, obasi c _pot assi um phosphat e, di basic )
irresppattvasdithmstattiog phbofsaliva n¥htabledmiddzep ynding skldaeryrrolopyrazine,

o S KRR GRS DI RGR b dsrvd v

ammoni um phosphat e, and di basi c_ammoni um phosphate. In
[0068) e tSwitahlsrmetaberdiiesdinelyde, ridopdlimitetiopa magnesiys pgideagd aluminum

.. fromthe..group consisting .of .sodi . . '
o, VAL R B by o
citric ReId A sphdticCHid, dr Botif adiaRtesn i the abtisneli ys thosd descrlysl dbove. In

conprises a carbonate salt and a nmetal oxide, a
certaig instances, kg binary Gywikss pYpiane cBpuises grneialiidg adgggiirateplt. In

certaiff itte? hﬂ}ta%tcgse, Qhei ﬂﬁ&r@%ﬁﬁﬁr S}Js{%‘fn gﬂrﬂﬁ‘@és Rifd&oxide and a phosphate

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

[0069] 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

instances, the carrier provides a buccal or sublingual disintegration time as described above.
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system conprises a bicarbonate salt and a netal oxide,
a citrate salt, a phosphate salt, or a borate salt.

wQ 0@687976n anot her enbodi ment, the conpositi onBCDUS1008005021
present invention are in any of the dosage forns

escri bed above. Pr.eferabl e_h t t
Tn cerffy ey Beaatemoloe CoohmoTAgs gbiaea SRR EUF BEER Jpsh e |
diﬁnté’%ﬁti@é&eﬁ%s&@&%ﬁ%&%. the carrier is selected from
the group consisting of a binder, a gum base, and

10070 o8 e Ahadtagy b oo B S-Sl A FHTA R fimer
compA§LortsT @idrb 8 thahaiigionsl agetk W8dcRibed SBBARC &6 prdfbieeC@fibddinents,

provides a buccal or sublingual disintegration time as
the aveeage pattiste sitsonfdhe diiygde thedompesitions desstibgtleascings about 20 microns

canri conpri.se e.hi I
andlof o e Ry 6B ot e R AIAEE o208, Bl P (ffem
base, Bih@bRgsc.gnbodi ment, the conpositions of the present
|3v¢n;ion can further conprise one or nore of the
0071l B A B DO A LB Grich, LSRR pent s glpidern
and tHelbénaro bpffsi dystenscotgszes aaorphensinagresivabexitle 20d atiiratn s

and/or. is less_than or g | to th ticl
phossbpouorineas o aprivmetay e oy AR B o
lozengd %gﬁ{f or @i@&l\)m%ga%@eﬁkoﬂ AvRhslerdnti®ahesd ments of the

resent i nventi e hypnotic agent is Zol pi dem and

he bi pary buf system conprises _sodi um carbgnat e or
10072} o gk aibioh Al kR BV GRRGHRIOBTPT &P PHEPSGER{or defieqty ofa
h &f&f%@ﬁﬂ'd&&@ﬁle&rﬁrﬁﬁc%fsrtﬁ@wn S¥iti8H g #isidg: t he form of
ypna | 6zenge, canéy, or Sdi ssol vllf)ng t abl et SfI{)gr subl i ngual

ad®i ahyproticiagent splocted fronnths graup opasistinmefiaarimidgzepyridine, a

t he esent i.nvent.ion provides a.co Si b .

del | ShY OBy ORTAARG PRIy RRPEES il affadeifically acceptable

t he gmp&sdti on conprising: (a) a hypnotic agent

sel ected fromthe group consisting of an

i fbdazapigriadine, a di hydropyrrol opyrazine, a

DYLA bl . . ¢ abl .
Y0 PR A AR ERSRL L, HaAGSRRLA i a i
systeuff@@gpeei ng a netal oxide and a citrate,

phosphate, or borate salt, rein the_pinary buffer
wherediy thedingey LT fYRemD Fpises thgphl g sy a0 SRELEEAEE bR AL 7.8,

irresp@&%tofzhesstaﬂtihéEﬁﬂﬁ%ﬁlﬂ’a‘? of the starting pH of saliva.

=

[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 9-11),
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 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 limitation, any
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[0067] In certain instances, the binary buffer system

raises the pH of saliva to a pH greater than about
wW@2®5/07976especti ve of the starting pH of sal i vVRCT/I$2005/005021

certain other instances, the binary buffer system

st of 5 550 B 8 o 3k BB KRBT e PR, ARV ped
aboveS @ totfhin Diahedd| theitfnghgZAMpPier sybtene comprises a carbonate salt, 2

di hydr opyr r ol opyrazi ne, and pyrazol opyri m di ne
bicarbayain salt, snd ganatal oxide. J8 gertain ofter Prkaessh thefomary ppffeg system
comn3EGhBSHaE AL b 0GR BN LAFL Sl Botpdos b

oxide. Suitable citrate, phosphate, and borate sal.ts
[0075] 8% angheratRGIFRCTt e CalpGIOT ) taspmeoagf Iieption i dp guy of the

domaD FRUBL B s, oL Bl b Al o
mucoda A3 adescrived Hesves Ya tyeiamotirep einbedinentygheadanisd id eclactdd from the
citrate salt._In certain ofher .instances i nar
groupwem@}nggfﬁf%ﬁeé&r&mi’é%@ ap ingj{amg dheseif gﬁﬁﬁﬁg %H};{i/%s and
! i ' iR oY AR dsBlib&Y 5008 In
gum B3 tor 48 i e Wik dlBh 0P S preclf IV 0N RSB &Eoptn In
certain itBtanodspthierverrier prdwedeasariposil or swidinghaltdiginisgeagiontime as described
i pventi.on are jn any of the dosage, for.ns desgcrib
abovey B GEISTPPLE PERGES Ly RBED R gl PR ey agf leastone
disint@rhtiiSaglht R RbcriBeaedavas descri bed above. In yet
anot her” enbodi ment, the carrier is selected fromthe

0076, S CAPBRE BB B B S s e

compfi¥ o< nidte bhtheGatRidaLT dgeits dedcribbe apuves dnpréfavediernbediments,
are descri bed above, hi certain inst anc%f],&qrt‘he carri

the avprago ezl dhe e 8 ompastony Srategh s o 2fjgnicrons
andlof s Py Ao L, SR8 pfnBloNehs o160 BRGESmat Monts (o0, gum

base, Bindems} @gh.at i ng agent as descri bed above. [0070] In

anot her enbodi nent, the conpositions of the present

h nvEaLd ’ | QfticR! tHEyBn&ic 444t is zolpid
10077 R Bhf B Al l LA o BRTRARORRICR, cist Puile Ag¥At is zolpidems
and tiervaodiyrinnifes sydiémm camprisgyasodiant ¢achanats, sedivih hicesbelratgy anda third

the conpositions described herein is about 20 m.cron
bufferppast. | SIgheOMPRLARS e dE ROy JorpA P ﬁ&ei%sar"tf A drdtee,

' ihB&bE@" for SiiblinpeaIdh@mbsation. dn insH¥edRBEe the third
candygibﬁ gér%‘,qhgfac.). [007]?]%% n pref e?red eriT%opIi ments of the
bufferingsgent isiametnt oxide, atweightypereent of thgmetal ogidedhyiiizsienighthan the

the binary buffer .system c ri ses_ anorph . jyum
combipe i et pOng R of AP v soEpmpRP APt i ey

conpositions are preferably fornmulated in the form of
[00783 |lpzoeiber aspaeicthe pavsenl ivwition pEpvidas| actommasitiondpy deliysty of 2

drin ! J, ih
hypnog}cer%gl:ﬁtts&%%% 'é*sh)etr]?’f%%%g?%s% %’gg a{){f:%%}gé?@g%ﬁ&?ort d:I i very

of(a)2a hypnotic agent selected from the group consisting of an imidazopyridine, a

e
-
-

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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hypnoti c agent across the oral nucosa, the conposition
conprising: (a) a hypnotic agent selected fromthe
w@e@ap7oensi sting of an i m dazopyridine, a PCT/US2005/005021
di hydr opyrrol opyrazine, a pyrazol opyrimdine, and a
f

where it BBEH Gy ofscR R RS R pHISLED thard sHouf 7, regpecive
of the earthpsH ef sdiva, a bi carbonate salt, and a third

buffering agent, wherein the ternary buffer system

a fa 4 2 pl
(0079] 4 BT BBl (RFF bRy AraREs B LBVl o ereater
than about@es, imespettingt dnh@sartmg pHbifisaliva. Hmfcbﬂalnsy]sftremtms éhe binary

butferisygS,Sa0EY 6 DB} ChHEvEio RS B IS SDRHCY P &4 oL
1rrespé?:'ﬁ|§}8$)f ﬂﬁ%&ﬁﬁﬁ?g}l of Qﬁl\}ﬁ' RRt¥b1e %fcﬁkop%bfﬁl‘i&”fﬂﬂﬁ'ﬁﬁ%rrbfb@yrazme

sal iva a pH greater than about 9 (e.g., about
and psaazolc)pynmldwdafpnouceagahtstfbneussmatha mgsepHnm%ntgm 4rg described above.

i di.ne dr.o r,azin
Suitahlg b Byt PR R BRSO IRty DA S PR PR Biébent
mvenﬁgrpﬁgafsold@y&%ﬂggo@r e descri bed above. SUI tabl e
car onate salts and bicarbonate salts for use in the

[()OSOfaer it gl%{t%g)%u%% Eunci% % k}éﬂqqllnﬁ{ag%gn% n%ﬂ%ﬁﬂ{ i))?xﬁe ?#]cf“aluminum

oxidel Qhﬂteﬂﬂ)l@éihfa%r jf)lﬁtﬂspﬁﬁe Nind fb&rﬁ@é&t@tiﬁcﬂuder euthbhielightativm, any salt of
consisting of a netal oxide, a citrate salt

citric m@wnmf@nf@md; orbaisragidsknosin in thnar secky %&h@sesdgﬁqnbeé gbove. In
crsifELILS, APl EhiRs £L Sl I LEBLRRARL st oo

oxide, gdﬁd additidre, II phvspheite) er b&uictsahl & certalmbmcr msiaagdzathe buﬁﬁarjsystem
orate salts | ncl wi thout Limt t|on nysal t

comprases picarbouplg sa Hb%éﬁé‘?’%ataé% a ifeatp 541 @ng &ipHoRTGA T ﬁnlnceﬁam

mstant:&e 1Rt %ﬁé?ﬁ c&ﬂ des Q%ﬁéf#}hﬁ’c@ daRBPY Bicaftdn&t8 shiRi ditrate salt, and
né ances, ary buf fer system conprises a

a borateeeraltto Matertsialbther mstalncar the baffer symtam cemprrises meadionalgisake or a
In certain other S e ternary buffer system

blcarb@BﬁBls"i%é‘sp sphate, ?l]éiazgliqr@te saliyi carbonate salt, and a

citrate, phosphate, or borate salt. [0075] In anot her
[0081 nho dinerembodiniest, Smeomiositionsofthe preselripeaiion ars/iaroy of the

f t he f,or.ns d
doso 5GP FIRBRRD LD F0E Gt B} s gy
mucoAldesEHbea abase. daset dfedkr abY@iment) tetarlad I@aracted from the
enbodi nent, the carrier is selected fromthe

group @@mﬁmgi qut bjnd@, ibglﬁﬁ bese, @ndgmmlua%@ns dhrreefo Mt gla\(: ibiylers and

present i1 nvention are descri
certah@ﬁ@taﬁcesL fhe carrier pr0v1des 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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certain instances, the carrier provides a buccal or
subl i ngual disintegration tinme as descri bed above. In

W@ esosar9Tent her i nstances, the carrier conpri SeBCHUS2005/005021
| east one binder and at |east one disintegrating agent

10083, 18 Bt BAG Gts bEDé Bhesetl i ¥iniBiP o i oA kptpidem
and the DUHEE} $8teRN\OnYrisePERlivth chiRnaddr kodHidlbi@@dtase and two or more

described above. In preferred enbodi nents, the average
bufferpigragentsselssted from thh granpurgnsistingref awaipbexide.qrpitrate salt, a

i b N, t 20..m '
prosoE bR 6 Bt PR Sehag R e B gl el 57 e fom o
a lozeﬁ%d chily, bNUERIVIBE tablef EorGsubligyl baamisthiioder s, etc.).

[ 677]_|n preferred enbodi nents of the present
n R . .
oosa) Y7 e R5-L BROHEn AT rdal IR Being s
disordePi almbtiéccﬁlrﬂb@m ﬂieeeof?lﬂhel ngeltlhdﬂf (Ecdn;hrf.sﬁlfg%r i ng agent. Such
conpositions are_pr /. d i he .f f.
SRR ARG RLRLCR Ao
smouY IS G ARSI ESE G o B LS pr 0
dihydmpiyeteldphatzinsa pyreadlepyrirhidine el 2 phdrinaecitinellghtcepbleenalt
" of sodi gm&a bonat ef and sodi um.bj carbgnate i .
ereqfy afaFFlpand AR by fer g%?rﬁgpmggﬁlggta,ca{%ﬁ at&sgli ap a bicarbonate

salt, \*H&Y&ﬁ‘ Yy Qﬁffgfesﬁrs@nﬁ%[BEQ%etﬂ}P Bf daBiva €A pMSr¥at&f than about 7.8,

' pnotic agent across the oral rmucosa, the conposition
irrespeaivprof sherstprtiogpHaflsgipraot i ¢ agent sel ected fromthe

group consisting of an imdazopyridine, a
[0085§1 M} A RE¥ELEARYIRGHT) the RNINOERBAIdERYErS tHediypBotiddEnBacross the
pharmaceutical ly acceptable salt thereof; y?b) a
oral mumpsd sach agfor @xeinpe, thef fublingyad marepeso Hsriusea gnugosa, or a
car.bopate.salt or. i car t : re
com 3RS ibhe BheBrdl RERIHR Ry bRl TR.
admirBstbiel ahblsusley soathet the aendRl dgentds péibapdiadceoss dhd subdingud
borate salt,wherein the buffer systemraises the pH of
mucosza | Suitableslegp gisorteasnibat cantbgrireatsd vitlythg comppgitipag.ef tg% Pespent
. .he. rti .sal-i . . 4ain -
v i RELN AR a5 Pt I o B, s
insonfidd, lad@ clironi@ ifddngri€at er than about 8.5, irrespective of
the starting pH of saliva. In certain other instances,

he R : : ;
0086 "ein REARD YndMHo & MR LS Bkt §3%ent DR thedH 3ALdIN t6 8 pfl great
[ 086E)H g?glgt erm?ngn ’g%ez%t &grpfe. fg%% about 9-6%) , t P greatet
than dboted peiatspeetivd oftthe stattingtrithgf pHvef Inseeriaineoth@uinstanges, the binary
buffellr srgl/sge%lz%? eg !chdelplifbf s%'hgg gor g Bﬁrgrrga{tgﬁﬁarmaz%blorﬁte 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.

[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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and pyrazol opyri m di ne hypnotic agents for use in the
present invention are described above. Suitable

w@earsomase salts and bi carbonate salts for usePCTUBIIE5/005021
buffer systems of the present invention are also

= (i AT
phosplRaté, Qﬁ boratd $aADI18 y@t Ao alt&ﬁ@t%@@ﬁlﬁ)dlﬁ&ﬁ HemafRr §3Q4Edn$ isa

i nclude, wthout limtation, Ksalt of citric acid
ternarybufptsystem coipisingra dagbdnetesseltce mlihﬁnatﬁ salhangd arthisd bpffering

s TS AR e 3B bt s,

acetat@éﬂta hﬁpﬂﬁﬁlﬁlesﬁérbh B 8L @ aﬁth&%lteﬂﬁﬁva e@bbdiaiedt, the buffer
phosSphate, or borate salt. In certain other i nst ances,

system enmprises e icarbpnate selé onpbicebenate salt pshiaoorgnee hyfferng agents
e S5 5B B BB P AU SRR PR, FBAAARE St an

borateGARPr i ses a car bonate salt or a bicar bonate salt, a
pitrate salt, and a borate salt. In certain other
n CE&IH

ooss 54 BB S AL B ER SR R o

dosagh fritk desoribed ab&8 Hreferabby dledl’gipndtm'egﬁni istdetivered across an oral
conpositions of the present_invention are

mucospHie dgEihgL Abasirrdn JESORISE ARBHVERL Eheyeatisip eISgHL Fom the
group gxgﬁﬁfrxg%g %%b iler, ) as$tgﬁ bhhdCERA AARHIBMMAER TGRS Birfrs and

escri yet “anot her enbodi nent, the
gum basesforuseiis tirealoagtositiohs ofithe peesgmtouwmonsnresdesngbeﬂ abgve. In

bj nder, um base, co 1 on eof. Suitabl e
certaitpiragey s, QRGPS Aol os Srng difisEGiten e ftleferibea
abovel T cB85 6fbr {HBMBES! @R cafRr @&ﬁﬁﬁéeﬁ%@ 1cABR bidder 66d htdkdbt one

i nstances, the carrier provides a buccal or sublingual
d1smtegraimg2@gnm@mcrtbed@baﬁe descri bed above. In certain

ot her instances, the carrier conprises at |east one
[0089pi 14l sﬁotﬁ&%nﬂ;odhﬁ@f&t the REmEbsititHsaETthd pregerd gexehuals ca;n further

descri bed above. &@ 82] I'n anot her enbodi nent,
compssmpesi masnef B adfidiopaleasents dpsrvibrd Py ce dn Pﬁi?l’tf?ﬁe‘?mb‘)dlments

| one
the avg3EE priEls st e 17 by SRRLRAORRLER is shons 20 microns
and/oPig dsk Glal o¥iegaled tHdwerhpt Paitialet siee afthpcatitt mgeedients (e.g., gum
descri bed herein is about 20 mcrons and/or is |ess
base, bipdes.ifc-bqual to the average particle size of the

carrier ingredients (e.g., gum base, binders,

[0090pt dn prfféEE@Bmbodipret ef the@rmhmivaéruns tlmﬂlyphdlqoa@s@n zolpidem

and thg By SR SRBOH B S SLUaM GAPCa B 8% PO Mo, Proferred
amou.?c? %?E'R NHifes g&‘ﬁ’en@sr is 'Ei%c?lb@&‘%&fe' AengS8ihipte kAt abRde forms

om t egroupcn3|st|ngo a metal oxide, acitrate
and thelprefeacdiverghbat e salt, and a borate salt. Such
conpositions are preferably formul ated in the form of

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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a | ozenge, candy, or dissolving tablet for sublingua

adm nistration. [0084] In yet another aspect, the
w@e@semnzei nventi on provi des a nethod for treatP@QUs2005/005021

sl eep disorder in a subject in need thereof, the

N AE RS D RERL S S—
an ion®BA4B#m Qhd &n @Miéd“foﬂﬂ e cé%h?ﬁfsﬁﬂcefsr QL BSotR Rt is initially

consi sting of an 1 mdazopyridi ne
presentiabiedstqaytly inl angymiaed foem. dn pgmtm othep yfrstamch, the hypneticagent is

ital E%E%Hnﬁ%ﬂéiélam?f@@?rg&?gh%eﬁ s G bs Bitiprvstom

of the@Bfh S1Bbﬁs"‘&é§@ﬁ'l?éd9ne§ﬁh help‘s‘.\’ﬁ%cﬁiv@rttsﬁﬁ‘stﬁitﬁﬁﬂrml Retiesypnotic agent
systemraises the pH of "saliva to a pH greater than

from ihionized f@m torltssmplemgedr ﬁ)rog Akesnaiively, ithegbyfFer gystemihielpg ensure
thot g R A RE Y ERGR o P Ry SORHES B el o

such as, for exanple, the subllngual nmucosa, the
[0093pu chsusehersia thegerma "exmmstin ageshinchdp ol phqrmaaeutlcally acceptable

o84 B o B BORCEL Ry, SRR B

racemh@oxdlebmmf aiktae] 956id deenslerbbourgialan ﬁ@tc@&han@trbﬁlﬁbcbﬁhe like. In
sl eep disorders that can _be treated with

addlﬁ@@ﬁb%hmm@ﬁ 48Tt opth he gy salyated oy (Thsrdennp chma%ﬂc ohdselso
nendel T L, RSO RoG0 bul G0S| B0halPPRT s o e
hypndtieragaitrbeinysdescrites, as well bi coantyinitidifs dheraofs lFerrexmlﬂe,sihe he

pH of saliva ater .t han aboyt
phaﬂnapﬁlgscﬁgwmet%% %H%O%fgﬁﬁw RRjicAgeRt ngly ‘?’\}‘chr?ut Hwitptioy, the
tartrat%_gh%frm ﬁS{aﬁ%?é b1t£119£atk8' &iﬁ?d’ro@lﬂgﬁﬁé s§ﬂc%llﬁ9‘}feﬁh§ﬁ:§mtaféecﬁrate
p salivato a greater than about 9 (e.g., about
maleas, hj@h;ochlonde,mmhanmm enilf&thentrﬁtarmﬂrt@nm&tmsalﬁatmwﬁlereof as well as

combRgBOREISSY T 5 ML H B BPEO e R e PRLPfufof o in he

comp@é'lﬁ&%f th@iﬁ%@éﬂt HveRtich, S & piRafachavaly addégtadlt Salt of the hypnotic
carbonate salts and bicarbonate salts for use in the

agent l6¢. gazglpisiehs tertratg)sa fae bake of iee lnyipastia egdnh\os atmigkire thereof.
al so descri bed above. [0087] hi addition to a binary

[0094E ufEtvefsysit SMhe AR Fori0toxhe ahheiaédelopal for thetypnotic agent is
i carbonate salt, other buffer systenms are suitable

related ¢ PH@ecqrdingtie thedfapaelpt pBiisPKe theeipfiasenized srussrirgipn/ionized
conceBﬁ‘??on)S a [Wﬂl ?1 th"s @H%‘ th%I s%t%r %Qttﬁ @g&%dfﬁrgoncén@ﬁhgﬁw the un-

oY Syt Flses a Car
ionizddl foahkad @dtﬁzﬁ&bﬂn axigt. Fs dasio doxlnpfnﬁml’slsn@ aghehysotic agsnts

descripe Bereins it Ui pHh SLaneB N ek fhandhe BRbriae QA he Gnipnized
form gnl t!%g !rlc%/l{]%egfsf;)ﬁﬁ 9141 Sﬁﬂga&n!é/emlsﬁ Bl is\’r%o%ﬁ{f&Q fi g‘iﬁ@f‘ﬁlan tSKa, the

er systemc fises net al oxi de "and
ratio &f un~@hized form to the ionized form is 100: 1 As noted above, the un-1omzed form is

lipophilic and, therefore, more capable of passing through mucous membranes 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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phosphate, or borate salt. In yet another alternative
enbodi nent, the buffer systemis a ternary buffer
W@ yasem7eonpri sing a carbonate salt, a bi car boP@l/®52005/005021
salt, and a third buffering agent such as a netal
oxj.de, a citrate |t, a phosphate salt, bgr ate
100951 5P hpofis paySo Ee atopihipvengiot arsssiel FomidiBaes ne
compoﬁﬁ&’é’ ififthe fnﬁdﬁ%dpl(y{idﬂl%,t didp@bpRtolapyresinglor pereplpdiintdihe family
the buffer system conprises a carbonate salt or a
and ardisefirl o teet teeabmentt odiednditionsenclves dedpdiserdpnng Idupiative examples of

.. ..Selected fromthe gro consisting.of a. I Lde,
suitablg -,Llp.]dé%@)yglélme, cogu gspﬁgpge 1p.the Preg%lé ngveggglg %.% 29 a}fi{legﬁ alfidem,
pharmdQB8&Ily Hc&ish16 SARGLEBEE andlSLS tEEBPR R Haidatiobs therof. These

present invention are in any of the dosage forns

imidazdpyding cempdymds caghy leve an inidazenyasidingsiorn.@s shewe belgw:
del i vered across an oral nucosa as described above. In
yet anot her enbodi nea the carptef is selected from
t he group consi sti | ndg gug,base, and
gers and gum bases
of the present invention
are described above. In ceptain instances, the carrier
provi des a buccal or s@bki'ngual disintegration tine as
descri bed above. In certaln other instances, the
carrier conprises at |easfoe binder and at |east one
di sintegrating agent ask@escri bed above. [0089] In
anot her enbodi nent, the gelidsiti ons of the present
i nvention can further conprise one or nore of the
addi ti onal agents described above._In preferred
enbodi nents, the [ ze of the drug in
t he conposi tions g—abdut 20 nicrons
and/or is |ess , ¢ -=/average particle
size of the carfier ingredients (e.g., gum base,
bi nders, etc.). [0090] In preferred enbodi nents of the
present invention, th&Fypnotic agent is Zol pi dem and
the binary buffer systemtonprises sodi um carbonate

and sodi um bi car bonat e. Péfﬁ(i:d anmounts of each of

t hese conponents is Aescri bed\ above, along with

preferred dosage F&rns and theirCpreferred wei ght. A

Hypnoti c Agents [0091] qupﬁ%ﬁpotic agents of the

present invention are preferably selected from an

i m dazopyridi ne conpound such as Zol pi denor al pi dem a
[0096Fi FyEihenridaebpwaidiag cagpamindhsmitegahingthe fojtezdle pprtwn of the

bicyclfc%%nagz)c;)fldgg gt;&crgnglcggtrglg ?I?eoelil(?e%t <S)%I ﬁ)rl]liz%tsloﬁ g;lllc? Hileodggroe% 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] Illusirative 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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pharmaceutically acceptable salts thereof; and

conbi nations thereof. Mre preferably, the hypnotic
w@o®s79761 Zol pi dem in all suitable forns. [ 0092¢T/U82005/005021

general , the hypnotic agents of the present invention

are basi c conpounds having an ionized formand an

un-ionized form In gertg/n instances, the hypnotic

agent is initiallygpr ay}le st ﬁartly in an
ionized form In c r;gjn i i &nces, the hypnotic
agent is initially semt ingamr un-ionized form As

described in nore detail , the buffer system of
t he conpositions described herein hel ps to convert

substantially all of the hy {Cc agent fromits
ionized formto its un-ioni egt}orn1 Al ternatively,

the buffer system hel ps ens that the hypnotic

agent, initially in an un-ionikgd form remains in an

un-ionized form [0093] As used herein, the term

"hypnotic agent" incl udegopgclotphar maceutically

acceptable forns of the hypnotic agent being

descri bed. For _ exanpl t he not.i.c agent ¢ be i.n
100981 oBaireinG xeghe R EiADle BReZo B g e SogRd B Rt Bofe
presenﬁﬂlvh?t?bneﬁ%@ DABHGn/ B&iplon, gﬁaﬁrﬁ@edtichﬁy addRpRABIY shit®therdofiGnalogs

ypnotic agent can be rn a solvated form The term
thereof, ¢ detivativagthetebf.i Thesk pyrdzntoppdmidines dagle hajcea pyrpzolopyrimidine

pharnac%utigally acceptabl e salts, derivatives, and
group, 5 §heWR b81PWi he hypnotic agent being described, as wel |

as conbi nations thereof. Fom exanpl e, the

pharmaceutical ly acceptable\ alts of the hypnotic

agent include, without limtlation, the tartrate,

succinate, tartarate, bitartagrate, dihydrochloride,

sal i cyl ate, hem succi nat g tmate, mal eate,

hydrochl ori de, carbamat e/ fate, nitrate, and

benzoate salt fornms thereof,/ as well as conbinations

thereof and the like. Any rm of the hypnotic agent

is suitable for use in the cpnositions of the present

invention, e.g., a pharnacet' \»Iy accept abl e salt of

t he hypnotic agent {e.g, Zolpidemtartrate), a free

base of the hypnotic agé?LLNor a mxture thereof.

[ 0094] Conversion of the/ionized formto the

un-ionized formfor th&hypnotic agent is related to

pH according to the fornul&a¢ pH = pKa + LOg10

(un-ionized concentration/ionized concentration). Wen

the pHis the sane as thez%%‘?n equi nol ar

concentrations of the un ionized formand ionized form

exi st. For basic conpounds guch as the hypnotic agents

described herein, when the pH is one unit higher than

the pKa, the ratio of i offtszed formto the

ionized formis 91:9. ilar]y, when the pHis two

units higher than thel pk&, the ratio of un-ionized

formto the ionized forfmis 100:1. As noted above, the

t he
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oral nucosa than the ionized form which is |ipophobic
in nature. Accordingly, increasing the pH of the

w@ adosw2976BvOor s conversi on of the ionized formPET/OS1008005021
un-ionized formfor basic conpounds such as the

L T R
controlth8ek@nd &Q&&]zatf&iﬁaﬂdb/tﬁa Bédrée atigpvphiliefty i enpsiese mcdlum

invention are selected fromthe class of co in
Typicalhe thqmaeg@pyrth@pmmdewengrgmmpwladﬁ% efAroma 2 nE@w 8 to about 9 to
the mcﬁg%)g? gtﬁ{%g%){én ug é %H\J@fo ais %Pﬁg‘f @onkt?a&éci]&at about 90%

con I ons suc

convefsﬁdﬂJt%tahQﬁlLMﬁlze&&bfﬂi &m wfachigvédiolr ¢hdsetadapapysiata pH of from about
conpounds for use in the present invention are
9 to alxat fPdem al pi dem pharmaceutical ly acceptable salts
t hereof , anal ogs thereof, and derivatives thereof.
[0100]Th&s gendﬁaldﬂué yphotit mntsmfﬂmmdsen’emmtmmas benzodiazepine

recepth%"agﬁffgspYﬁﬁe&%ﬁﬁﬁse ﬁwﬁ&%@%ﬂ veping B B8 B
recepﬂo{n Wﬁ?@% §B§m@ﬁlﬁﬁ’ﬁ1|ebﬁ/ fHeriEer%euttlt! Gétctlvrcy of the

s e extent of “i oni zati on and
hypnotie gperts of thee |ppespm mventtoyl i treating sigepaisondss Lsmttrrbymddalan y

the nitrogen. in the im.dazol e portion i
eﬂhaﬂF?IB?ﬁtglgg}ft nglbgO{yoachB&f ga;n%matagﬁpﬂt@l%q %ggf(é@f} B 2 itral
nemggwﬁg usi ng the above formula, it can be
nst r at e

d that about 90% conversion to an

zed form can be achieved for these conpounds at
B. B‘Qﬁﬂ’i%ﬁ{ 4M%m about 7.8 to about 8.5. [0097]

[01 011 | Igthudtel ¥Rt@rPomthe SohosttiddsaesRibed herein are capable of raising the
di hydr opyr rol opyrazi ne conpounds for use in th
pH ofisaléetota 1Hh gesater drancabeut &eaﬁmctlmgfrth@éfémquﬁi P?Sahva In this

abl e salts t
vy, PR ot B st SRhu P, R B0 BEc A08: om ts omise
form RAGNRYEzea folinhy Alltepytivay, oy buffdrsgstem dielps easurs timhe hypnotic
bel ow. Zopecl on [0098] Il lustrative exa I es

agentsinitiablly i aip yr-a0mreshiprnicmains 1B grpBuMyZe IHOHEI% pesic

A LB P SEEDesin, ohies
in thetatewticdppreiute that heidiciagests tdrealsobe ustdés edjust the pH of the buffer

systl b 8 BN PN BRI COUe i et o s L5 pH feator than

aboutP¥g azol opyri m di ne conpounds, the nitrogen in the
pyrl m di ne group controls the extent of ionization and

R s R MR TR TARMER WA S

comphﬁﬁﬁg LlcartdnPKaaRbhnd b BBaARRkE s8It PhebetebniBation dffé@ch buffer system
cule. Therefore, f@bll:ﬂ@? the above fornmula, it

compbnzerxﬂ maﬁsned anciythahtae ivgywitisraokiewsdomdrystamed Tora period of
time, 5. gp Iﬁlb B%ﬁo&%ngﬁﬁlﬁugs a?(l"easte%%gt § ﬁﬁm{t&? aflehd @B%q‘éﬁnﬁhtes, 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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9 to about 10. [0100] In general, the hypnotic agents
of the present invention acts as benzodi azepi ne

WO e@sprosl agoni sts. Preferably, the hypnotic apenus2005/005021
selectively bind to the benzodiazepine receptor.

o I b RO Bl 550ty om sou

1:3 to Rb&RESAL, dnﬂ‘éﬂmﬁd?élptdﬂerhlbl?ﬁdnﬁl%cﬁitQ@todilbsmfzﬂﬂ sis
attributed to an enhancement of the inhi bitory action

105§ 98P ARERAEL S5 OB S B8
carbosif§ tealehurg tatbbgate, empasiituinaahoners andmdgﬂeenum carb\clsrmte Preferably,

capabl e of raising the pH of saliva to a g{?
#

the cathﬁ»aﬁteesskseﬁ sofivgn carppRaip Alcpqtassiugn carhenals. aMtOP

f
carbox?a"i‘%éa;{glﬁ tslb H‘éaﬁm %, %ﬁaﬁ%} 6{1}%?%0%%%%%‘?51? n&%ﬁy §él€cted from
sodiurn Gridazleshate) pmatmnnﬂmarhbnamncaladnfmcarboﬁtet anmumalbyqarbonate

and magaestum piSONHey PTSIAR o 0P T 9l SoALRA P opetgpr
potasslr'l.ﬂn %ﬁ‘é{tef g\gggt gﬂfﬁﬁﬁ%@ﬁmhﬁ@a‘rﬁo&%@c dafllié AR BHaBboRAR. In some

y us uffer systenms of the present
emboahmﬁatst a dessicantecaked) siodmm bicefpenate is preferredpphe enatiet aftearbonate
ed to adj ust th H of ..t he

TR EO A T R
raise sraﬁ’v§1§~°pH e P 0P hb iR P7'8V<§i’ rh&ea;t)ﬂ%férﬂﬂ gab&it 8t e médePaid more

0102]" I n one enbodi nen t he present i nventi on
preferpblwmbde@ ot marey(elgufabett 9|/ B) Braspestivg pf tiestpring@lbonat e
salt and a bicarbonate salt. The concentrati on of each

[01 04Fufn‘1 QErtiM SABARCES MROARMINt b bicaibbaste dalslsedidtahar d)leequal to the
inal salivary pH Is achieved and sustained for

amoulpte}ﬂce@oaﬂtetsam@ndéh@welghbﬁauapf Ferhenate salt fo bzcaﬁbwﬁee@lt igfrom
about 1elafso abggou.tl O,ﬁg?ﬁ]ﬁﬁfﬁomaﬁ)o{l £0% o ARRYY 51 Ql%cf%lgi’g rﬁﬁ%ﬂerzﬁ}ly from

I"east ( , or a I'east abo
about Thi ® db}bﬁt tal &y, 11ydilvied:12,slenspr: y4ahd S5 afled,\:1.7, 1al.8ahd.9, or.
error pe of procedure of adding v |ous Eléets of

2. Aligrnatiyiety. dhe @y pf bisabondnsalak Systian ipQunt of
ca;rboﬁdt@ i Qﬁh%’ee\{felghtﬂtﬁtlo bPcdiBdrmtd'@Ye to D a%tnh@@aﬁfls f8m about 1:1 to

ppropriate we ratio for each buffer system
aboutdOl'ip prm'emblq'&'rorh) ab@uisll:]l tp abeties:ij anddnone pjretfsnabby frawabout 1:1 to

sbout g5 &80l b b bae S 3shilit Lot el Blohliod S 118 1y 2:1. Tn
certaift Bt m]spam]:es ﬁ{e‘%foﬁ{b%@d)’an{dlﬁ%%ﬁnaﬂe salttafd BRABonatekalt is greater

more preferably fromabout 1:3 to about 3:1, and still

than arereale fesanadaing of the dnypiwistagent? ancbtha I¥esight 2atio of @riggipte salt and
bicmbggg@%ﬁg?%ﬁ%&nggg%%m pr%FeraGD fro}éi So uf ftl"?g af;ouquslo 'gum 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 sal_t

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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carbonate, cal ci um carbonate, ammoni um carbonate, and

magnesi um car bonate. Preferably, the carbonate salt is
wa@odsom76ar bonat e or potassi um car bonate. MystPCT/US2005/005021

preferably, the car bonate salt is sodi um carbonate.

[01 06flr Mc@%@l Elm {Dﬁl C ar %?r ll%g (jﬁ}l% f gtgesl?dlfrffe]r %? car %O n aF §?ésgﬁ‘ttlﬁgentlon

are bV iR JybteAis b@ﬂ@h@mgamﬁﬂﬂinum shit oas bizartoaateanld and a second
magnesi um bi car bonat e. Preferabl t he bi car bona

bufferiglAgenls TSPaMOURAR DM SIS PG TORANS L Heq gich that the
final sty BEs BEA o an WEs@nEA R B D il 2 7 60 ol Rt about 2

minut&s di least bbershainates, atdeqst sbonr (@ ehindibe atlwpstmbowtf20 minutes, or at
carbonate salt and bicarbonate salt used in the binary

least ahut G mEWESSem i s an anount that is sufficient to raise
salivary pHto a pH of about 7.8 or nore, preferably

[01 07}abo Lﬁultablé oafoonme agltsardl bioarborptesadis ats @esaﬂmdtab@vc)r Thoaeount of

carborg Gor eackaeln 1 vsed B Eimary o sipleman SbibATHOR e

sufﬁc§ﬁ! twhes ugé@\ﬁftﬁfhetsfé%hd)&uffe%@a &rﬁ tbh@ls@ﬁﬂlﬁ'ﬁﬁym to a pH of about
carbonate salt, and the weig ? ratio of carbonate salt

7.8 ortnaorb, prafetabftbaﬂmus 8|5t orirgorey :mtth ra¢re preferably aboub® ar morel@,g., about

9-11), 6{:rg§p§{;tg‘%: é‘ tL? Btm abgﬂ{ %1 c%rt%lgl lg gtlfée ,]thezamgu.rg ??l'ie Sfcond buffering
agent ﬂn ﬁae %ma%y ﬂuf?er si*stémgis gﬂea@er 4hanlor bq@al td thk-dnouht &f the carbonate salt

Al ternatively, the amunt of
or blcmbemtb saiat%argaamples themghtﬁatﬂp off the gerand bufferies agpstie the

carbo%a:;? fa %g Ecgrgt € saailt canctlﬁ tiﬂ)%l érug Eflatrg {)l& 1%2 ,%géfg%gg{ﬁom about

1:1 tohBoukt,5: D@l ice bje fErabIn m@ubodt 111 fombatiodil. dertaimdthei)imetances,
preferablyfromabout 1:1 to_about 2:1, e. 1:1,
the amount of the sgoond byffgring ageng inthe ]gmgr;ibufier@chem]gs l;esgthan or equal to

the an‘]‘du%% é cgrr?éﬁ%t? E%lf o}blc%rgoﬁﬁé 5, rFo‘i’teQ%ﬁ%le Nk ‘Wb‘f%ft ’raﬁ the

carbonate salt an I car bon
second buﬂ’étﬁ@g &gent foathe oarbenpiakalt ar Yitwebammiasalt cah be Iﬁl@nhylmmd)ﬂ i 1cto about

gent, and the wei ght rat f carb te salt
1:10, predeanthy apmeaent {7118 6%9%0%,. 2 i prefarabyy dadn ‘E)wqflr@rﬁbout
1.3, about 1:1 to about 10:1, e.g., 1:1, 2:1, 3:1, 4:1,
5:1, 6:1, 71 8:1, 9:1, or 10:1. Alternatively the

i ned t of c r.b I t
(o108 & s SectrR v ang aecit 't G HTy SRSt Lor ¢ By RnBePe &
magn@ﬂtﬁﬂtoxuﬁ'bq aﬁﬁ‘(ﬁnﬁﬁ' iMe; bttt @t ok RPSRIen @ﬁfa‘te Bféssmm citrate,
bi carbonate salt to hypnotl c agent is Egeferab from

calcivabadtrate lmagnesivab oiftate] au@ammoglum qitrate; ap sphatg sal such as

mono%‘f'?éd %9]6]8% plll‘i’sr?gatﬁu‘?lp% \%ér?é %3‘?13}%1%1% ese OYésgwlghOSphate

dibasitc @Mﬁ@&hﬁrbhobﬂhaﬁé) %n@ﬁadi@@al&ﬁﬁltpmqﬁ{a&f ditdsie ehletliniphésphate,
are binary buf f er systems contai ni ng sodi um carbonat e

monobasic meghesmnbplesphuazdibagomes)esim pasahaig.anguobagic ammonium
phosp%ﬁ%te;ﬂ} r%ﬁys? gjrlﬁg%ﬂltlnn f)l%espﬁz% faelgoﬁt}é%h? BRns sB&GnPISo‘?&t@%otassium

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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are binary buffer systens conprising a carbonate salt

or a bicarbonate salt and a second buffering agent.
wab@somieent rati on of each buffer system conpoP€nUS1085/005021

tailored such that the final salivary pHis achieved

carbo 5l 5 o el o Bl afhy B okt ol o B plef™

preferabigtibodid8. FoftHoRs andinok@peferailp bod O diinfiit €8g., AboAn-11),
| east about 60 minutes. [0107] Suitable car%onate

irrespectiveof éhmstmtlna pHo raseme smbadiateatsda sistal 9sideapelyas magresium
oxide %ggfﬁgﬁim&{l )'¢ e ?ef@%%& son® bR Lﬁwn%eﬁwa la,ltpéayt?c%@laﬂynpreferred

nar sys emils an ano

embodivfdnt, ch€mietal mimae 1&@%1&4)&5%&@631&@1@&%. buf fering agent,
to raise salivary pHto a pH of about 7.8 or nore,

[0109Eb %I?Jrg'ﬁ x)él}fj1 gét ffeiotﬁeloém ﬁelétai}%bﬁ?qéfsryggeg%s?@t'f?fg% ﬁfrg ent
1nvenﬁditﬁamtb&tiatry bgffﬁﬂ-slysﬂems cemprking iamsdtalroods, ankllaecimateo upttospliate, or

borats sl BB PoHaHOTLP! G AR TFELPSPIFE SHBAETF Aifesd such et e final
saliva.%{)ﬁ%‘ Qéh‘fev%ﬁlah? Qﬁshaghé‘cﬁfopggéﬁ&% §ffithe, JLT foB ¥ AR %boﬁtrﬂexmnutes at
ratio o e second buffering @gent to th
least S:airduo nahwtes at easiaboitdQrbiontes st $eist ahoahZ(bmlmm«:ﬁmawdaast about 60
1:1 to about 10:1, preferably fromabout 1:1 to about
minutgs.1 and rnore preferably fromabout 1:1 to about 3: 1.

In certain other instances, the amount of the second
[0110b ufSudteblegnetelenxides inalide, wnthautyhmmtrogr magrasiim pxidp @g@ aluminum

oxiae, S35 S IR s PGSR AR ety ny

salt oS@ER i) phbPhbrg adldditbokie abidekroamlif fas £t Srthlas Gose described
bi carbonate salt can be fromabout 1:1 to about 1: 10,

abovep A teitaip istanceihedunary buffer sysigppeamprisss a girgpl pgide and a citrate

salt. l%rc%f'tﬁ%laogil% flflgtﬁ{peéa l%’é% &ryjbutffér g}%g#{l y Séxilsee% tgé'%ﬁ%d o-g?c?e and a

agentps 'gen rom a
phosph®feahlt.0Xi ﬂl@t}ﬁﬂmbtaﬁ&s,rﬂig Bﬁ&rylmmisﬂﬂemrcoaipuﬂésmmmkoﬁde and a

acitrate salt_such as sodi t
boratepsadl dihe, amoant ol the gietal gride ‘%%%fg)ﬁlélé? it giﬁ%ﬁg]s an amount that
is sufﬁ‘ﬂgﬁ)cg %ﬁéehrvﬁtlﬁhe tﬁa’?@?ﬁg%(hg eSS BorstH Qﬂt 3§ rI QRS H to a pH

osphate, I um phosphate, nonobasic
of abomb 7 s mmepﬂneﬁpdbéy eboud Bﬁammorppmdsmonemmfbmbbtﬂxoat 9 or more

. TR SRS S BRBAE B8t Rt

phospﬁﬁt% N&St ot RAPERIAGH the lﬂﬁé}? Bagrsd ﬁ'aﬂ%@ﬁﬁ%aﬁf‘s @uffﬁ:ﬂéi‘lt when

basi ¢ ammoni um p hosF a borate salt such
used \mlml thermétel axtids, tpurisessslivary pbk tateenH ofabwutifStes naare, preferably about

T R O

startirdpHcet at e salt such as potassium acetate or sodi um

[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 to the citrate, phosphate, or borate salt can be
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acetate; and al kaline starch. However, one skilled in

the art will appreciate that any netal oxide or salt
w@Roosioty7st aci d, phosphoric acid, boric acid, BETUSII®005021

acid, or acetic acid is suitable for use in the buffer

som 5L B3GR AT Sl o S gttty

from $bpat EMtd ab@it 1e8ount that is sufficient, when used with
t hecar bonat e salt or bi carbonate salt, to raise

12 AN, 5 o B o L o
mvent!icm &e terﬂh@lliufﬁr i}&)ems doigBisingta cagbafitet daﬁ $bﬂaﬂblonge pﬂt and a

I n_sonme enbodi nents, a netal oxjde such as nesi_um

third Gsieriag SecTH| (e ORRCBlARD Qfsea?}h@fﬁ?féb’@?mé@“&’@%‘%ds tailored such
f

that th%'r‘ﬁ [g%gﬁrlrl&g{yaﬁf#achle@e s Iugfaﬁlfé'gqgll rr%l) ou(? tlf'rngg ;e fo for at least about

2 minoes, e leaptBlaliblut Alifaes) at lewst biyqutilf nmahtea,rabﬂdmetr about 20 mlnutes, or at

t, buf f f h , .
T L W —
weighPFatdGoPBh Bulfet }%Ee?n c&ﬁ‘é}ﬁﬁﬂ@éaﬁ a1 bephibE tost%hfary Hil¥eer systems.

concentration o each er system conponent
fi.nal | var i,S achl

o113}, ol e aihaaeth 57t isept gt e 2 dhsdibe A FkGnqunt of

carboﬁi%’kﬂlt ahdBibusbEiate @it UsE8RHLthet buffeNddis®m isdh a&xﬁﬂﬁt that is
about 10 m nutes, at |east about 20 mnutes, or at

sufﬁcieaemheamem wigh thei third bufferingiagent, dutaiseselivars ol ook eSabout 7.8
or mogﬁ BJI;ﬁlil My ldtoéjg gthrgge%?né r%% e gl%%rxleﬁ)slk )§| oq'%loarg ge.g., about 9-

11), nb@p@dtﬁewltﬁessmﬁﬁgpﬁe, Wi t hout limtati on essentl ally
any salt of citric acid, phosphorlc acid, or boric

[01 14]”“C 'ﬁe%ﬁ?&‘@uﬁf& efif ik g?rﬁe‘l“gl @%ﬁﬁétbl%ﬁdéag%ﬁﬁrte salt, a
n-certain’ins ces, |nary uffer system
phosplgteRilt, atsorate SEit,ain aSoGrbiete saitisuah @b pomtmabctarbdw ocsydiwnn
ot her instances, the binary buffer stem cong fkle
alkaline starch

ascorlpg, AN aestptg S2lh Ferhps pRisTimasetals oF so
Sultaﬂlé] 9&'1‘8?%165 ITEﬁldQI &ﬁﬁéﬁt i ﬁBn %ﬂ%n%ﬁ'ihﬁﬂﬂ?&é ﬁﬁﬁalﬁ’mifﬁﬁx%mde
e and a borate salt. e ‘amount of the metal oxide
Su1tabls emkaten phdrsphhie,rmrdybobajé sats isglede mlihsuta]nrnaaimm tny $edit oficitric acid,
uf.ficien whe sed .wi_.t h the, ci hat e
phospic peid < Horic g PSS 1 e pigioh 34 ogs GessRPGT ARG o yount of
the thi?d bﬁﬁéﬂ“n% R ficalh heabAbty thiRr Qj?stéﬂi’ i€an ﬁﬂé’mﬁ! a8 is sufficient,
preferably about 9 or nore (e.g., about 9-1
when nsedegite tei remaining ¢renpoments.itn galmallsalryi nHatd aythOﬁ @b@mﬂlﬁwr more,

ey Bt bt BOETRPEL S T B3 L haty

1rrespm% of gtk pHhdn @&hé‘ bmB¥didRntst ® nieddl SRideaLEN & Magi'dsmm
to a pH of about 7.8 or nore, referabl about 8.5 or

oxide jop Aluminyry opisleds gxeegr@fpggi thirg ring agentpea partigularly peaferred
embm%men% ‘thé hEEPBRak I1sVaefn &h&ﬂ%f‘gﬁ*ﬁé‘&ﬁfn‘l&lfy

[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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[0111] In certain instances, the anmount of the netal
oxide in the binary buffer systemis greater than or

weowalo74761 t he anmount of the citrate, phosphat ePCDUS2005/005021
borate salt. For exanple, the weight ratio of the

o BRSSP SBIEL 8 oPBE BB
blcarbﬁﬁ&ls‘ tsaﬂ tc%th% ?mftf’ﬁifferﬁ gel?t en BB Vﬁ%npilﬁ)hﬁ 1 kb ¥ibbutan1 G Pedferably

rtain other instances, the
from aimuutrﬂ tokbaid: mnémom(pndéerahiytﬁhm #houtiyl thebewrl:dyst em
is less than or equal to the anbunt of the citrate,

[0116PNOSERALfrarPhuiRe sMtEm$ 8f the pRRENISHPHBLR, inlsBReWE i@ thost preferred
ratio of thHe netal oxide to the citrate, phosphate, or

embodioreatsecamdin sedinmnathonaieasnsinm bicprhonaighnst amorphous magnesium

it A R ST B ool oo s AR v i

amoud¥ febdiak d48bohatd. Fod tkdrhplyethe arRhh eatioasfRodiufEbitarbbite to sodium
buf fer sgsterrs of the present invention are tern

carbopi¢ @y besfrematauiclohn abouh §0:4, prafosiin fremsabopt 1:4 to about 5:1, and
bi t f
ore BRI o P ML o

amorpheu$ fia@flesiiit bxide & gf‘eiitér thamat egal tosthe yombinled anmhnbmfesddlum
and sustai ned for %erl od of time | east

carbonie@Rd SOdHIA bicaEhonaE. ea@ean@la%wexﬁhm?leﬁ aorihoys frégnesium
oxide I%) éi{lm}l%afﬂtoﬂg% Gnd s@(ﬁmlrxq)%;a&lb(ﬁﬁ%ang)g FIDHBRR 1 lotro a%But 10:1,

abou m nut es e procedure described above
prefertibly fetah @baitrli N aboute prandmart refeiablytfromaeboutflo} teezwint 3:1.
buf fer system conponent can al so be applied to ternary

[0117 E uf gy ?{)m%l%{)t%ie}ﬁ ﬁ?? filrfibd shbRUbdeAP R TP Sytadis Stht pra@bt invention

i carbo salts are described above. The anount of
are buffer bysterhe caaprisizgnal cirbomatdaattare biedrbonateesplt andityye or more

t.erna r.systemis an. anpupt that is s n
butferji s IO e BT e B REE Promsdonp oo St aledaf Y
phosp'ﬁﬁ!e' s‘dﬁréhthH)drﬁe dalp HrRf co’ﬁbéﬁtfatﬁn%f edchrBufer sypté@h eombobiyent is

about 8.5 nore, and nore preferably about 9 or nore

tailor¢desugh thag mlmﬁma@ salivayy, pHl g achinwed gy susfaiRaqelos p apHohef e, e.g., for

at 1ea$traéﬂ111ta2 él'}@{e gﬁtshl trlgﬁgg f {é&{t r{‘ @g,eagg a tsabgﬁpﬁ rLatSZ Edslgfstt ngut 20

minut@s, R hflelstaBbiit, 60aRina®keOr bat e salt such as potassium
ascorbate or sodi um ascorbate, an acetate salt such as

0115 3T AR A SR AR AR i o

w t hout
carbohateisilabi Bivarbomage sdi wsed dxihdduffiadsyatennisranranovintithat is sufficient,

wheni‘é'@i{?}ﬁ'p?chﬁh{aﬁilﬁw%‘%ﬂé‘gq%tm%? SURGP{T 27 gt of Bout £ or more,
prefeﬁgglsa?&gfk § o2 %eg& n% iéféf Gh1S abORWbriHork 18 g2hb o wein),

‘descri The” anount of the“third
irrespbetivfearfithgstagi@gtpHised in the ternary buffer systemis

an anmount that is sufficient, when used with the
[01 19;6‘ nﬁﬁ%l‘gﬁ% @Jﬁﬁ@ﬁﬁ’g ageRts b Eéheiéﬂy‘ SeBctedFHorh @ netflfdxide, 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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preferably about 8.5 or nore, and nore preferably
about 9 or nore (e.g., about 9-11), irrespective of

wo b@seresti ng pH I n sone enbodi ments, a net al PORUE®05/005021
such as magnesi um oxi de or al um num oxide is the

plref rred third ffer.i . d G
carborlepof Bfpattiighh Ribp B QuRRT T o ThfE oP Bl A b,
preferdbRg At BIR ¥héte, m{d%d&]préfﬁrabl;ﬁdbaum DNBIbEN@ES,, abbhe9 11),
amount of the carbonate salt or bicarbonate salt in
irrespectiee efthpstetingiffer systemis greater than or equal to
the anmount of the third buffering agent. For exanple,
[0120]t hin ¥iafhinstaAtdspthe buffbesysiembmnairises abarbonate salbobmbiagbonate

st il gk Alete, PRAEREH 2Py B JD6GHALE O GrAdeR (e
buffer%%sjtem%pﬁilpn oteah&ﬁgrﬁfeaskﬁl%r f‘lﬁt’%he Qislsalt; a%ﬁr@te%@ﬁuénd% phosphate

er 1 nstances anount of
salt. 16 aédpen iseansed, theduffer sputdin nanpnmlatcarhmnaﬁ@@att or aéwqarbonate salt, a

cmatetsa&f%a.af%?%%%m%%é@@%” ifgoeh, e T SR pefises o
carbor{ag{ érag o@u fbgbﬁb&ﬁw&nas shés@hite Qz!ilt g anbanatt. SPreferitdy, tthémetal

_ ering agent can from about 1:1 to about
oxide is: ahfyrplousireagabiiymf axoda. about 1 1 to about 1:5, and nore
preferably fromabout 1:1 to about 1:3. [0116] The

[0121]t e'iﬁ‘é'é’r}ﬁnpﬂfsfaﬁ&ess W2l BMBUnO6f thb arBoRBE It dribieatborte samn the buffer
one of the nosf preferred enbodi nents, contain s

systerm: Braveatertthan sloezquahtOtth@ amparyi of the meial elide pHbe STRiG P i, or
I n certaln

RTINS e

metal 85?%1% ‘éﬂlﬁ:&ﬁt‘?&@ 6}Hﬁspﬁ"_a‘ﬁﬁt’ oeaaR! salt chiBe fingdtiout ddlito abbut 10 1,

odi um bi b te t di b
proferabydton shou & ﬁ%%@suq& Sodist BreABROy o Aap el 16 opp3il. Tn
ut.5; 1
s 0 R B S B8

systend (Ble§H HRats or@ua b themnsindef ile meteldxade otthn crliratﬁe @ha:*,phatg, or
t he conmbi ned armunt of so i.um rbonafté){gnd SO

borategalia b prananle.ABe Weleht tﬂ}?ec ngfgisa H;ag}onaée ‘$alt to the
metal ggg{eu ' f}?t%gﬁrﬁﬂt gﬁgcé’)@r g@ra’ée%aﬁ%gh YBReR! Mynal g BhRdout 1:10,

an be fromabout 1:1 to about
preferdbly ronp aledw ralbtoyabbnioh admdupore peferablyifoam about 1:hiraheyt &3.
preferably fromabout 1:1 to about 3:1. [0117]

[0122 tWﬁﬂ@fHe‘iﬁfe%om‘g%@uﬁé%ﬂﬁh@%&ﬁ&Péﬁ tRnbility e tHeuduffeF system to
ystens of e present invention are buffer s¥ste

alter sahvmy ipEl togfavorcabstantial eonyarsionde the wi-taizsdifatm ok a therapeytic agent,

it is cgqﬁqgv ‘élter{ﬁ@tetgqb glégf%&blé}?mdﬁfygatégo a‘%)e:%f[ ?ialt}r @e{?ﬂteh&gl St on the

extenﬂﬂ%%%l?h@n 8&tbs tha Bfhl dnle6daa tFRr 8Rdrhple, he bﬁﬁ‘&csgistehﬁjmp nreate a
buffer system conponent is tajlored

final sahearﬁnpﬂiiathasm tixrnaffectstihe g1 ﬁlaév@tﬁ%lmiloslﬁt hg %E@PPWC agentin

ey S S el Pl bt & Mot s
subsidliﬁ@séenéﬁéihﬂt efffdts 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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m nutes, or at |east about 60 mnutes. [0118] Suitable
carbonate salts and bicarbonate salts are descri bed
w@bw3m®797¢he anount of carbonate salt or bi car bBOEUS2005/005021
salt used in the buffer systemis an anount that is
susperﬁi{fnfs' éihl?i@itonf WHRRO1Y: St?f‘%hé"hl&é" I‘I@Fera[lﬁg’?h@ﬂ&‘a Rifﬁpi@ QEh8wing gum,
ral se salivary pHto a pH of out nor e,
mssolmgﬁﬁﬂaMhpmbbuabl&,&rdy ompsgngand nore pr ef er ably
about 9 or nore (e.g., about 9-11), irrespective of
[0124f hevEileAdich B6bjBdtor F)Qéehgbosjggﬁei W GRS fa0Ri£thBtinkgf bF8E the rate and
agents are génerally selected froma netal oxide, a
extenteif nbsorpticadiithe thepipostphegentsgigberibed higesim desagg| formsch as cherng

o, SRR L8 o L Bt B e

hereinOFEHR 88V 4HAZRX bk tRé1EladlionH] dosNge Foress. foSbilal @chhﬁnstﬂahbﬁt(zaa
phosphat e,” borate, ascorbate, and acetate salt

Ambignid| Holeexawiplt 6ach ofithese dpsags fomrssaividsdiepgticafist E%HS {meggbolism,

Ltric.ac ho c F b
ssro b B o RTBEDEH bt o RO Ry BT ey
the anfdRBE6T thefpaliR\ugent HBguifsdPen tosefis 1dse thad dhat mdied would be required if
uffering agents used in the buffer s steml

formulatesh far expmple, i aspifliqr sabsitior orbadmigsratipn. pSiH HrWenat e
bloavaﬁ?i)ﬂl[‘gg 5{ 917%}25 %%ﬂﬁ& Qocift sIm Itegse[c)la{h\sfegg %dué:ﬁ{ogythp FinfeQo ¥nBtof

Fera nor e,
therapaﬁlﬁic avivityas edrapabd o mmwmnag dmang(fer oral adthinisration (see,
9-11), irrespective of the starting pH [0120] In
Examplg 5tbelow). nst ances, the buffer system conprises a
carbonate salt or a bicarbonate salt, a netal oxide,

[0125Rndn addition,dbeprefened mosdge, foums didhapresemlinvention (gt ehiawing

her, i ngt ances, f t [ .
sums, P (D1 s et BPReD Eapnng o i i Ditepy fgsoribed
herein®Tbr 3dPRRARE B & RBdde: fotlrﬂs e b Infucb§id bamaratiof ehAdbfiRk contain
system conpri ses a carbonate salt or a bicarbonate

the bugfat systemn @et,rzalmdmﬂashlaw%éahi@tb alnepastantly, hegaussriheypifer system

t her i nst th bff t
in the dgsage forms oggﬁ pfgfengxerﬁlle:nf elzﬁ%% csongm ?Mpal’nlh%ﬁg @OF the therapeutic
agent fioht its idAed fORH BB WhdbhizedfRig ﬂﬁﬂh&avaﬂh‘tﬁhf}ﬂif&he thetapeutic agent
I s anor phous nmagnesi um oxi de. [0121] In certain

is incriegsod hexeby redueing ilgiime & OW%EOthP@BﬂHF@CH&M aggompared to dosage

L T R

U.S. P‘atdnt Btﬂ@hcaﬁb@ N@Pa@(ﬁi/o 1855660 datlesssahdt thdoucceltpaghimist¢rhéd zolpidem
rati o of the carbon It or bicarb ate sa
Flasheset ﬁ@lﬁfétama péﬁwoepe%em%ﬁw qé" f%%}soaﬁ%?’ feg the ora ly
® b

a8 AR G085 AT oo W st nvenion
surpag3 rbeﬁemmhﬂnyrciarl bl et loompositidnst by prbmitng&mjmcrbaseae thedpinavailability

ot her instances, e. anount of. t he 09 na e salt or

%hﬁ 1C a<9c

of zolpidem, g 2d€ ucglgptm t’tnllFetOB:ﬁ]IS‘Fté)rf therapeu 1Vity

[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 predstermined
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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systemis |less than or equal to the anmount of the

nmetal oxide or the citrate, phosphate, or borate salt.
wao-onsexanpl e, the weight ratio of the carbonat BCEHEB1009005021

bi carbonate salt to the netal oxide or the citrate,

e SSRRUS! i L RPUA b e 40D R D5 B o

4,405,807 TS tBerRinS SAAOMLY, o thiSIBR, Rlzehke, &f dand9 debapeifodn 3f the present
_ [0122] While the foregoing discussion has focused on
inventidnecantbielpreparet acchrding tofthe progetusen sebioathy & exampleainyRegpington:

t.o favaor, subst i al [ A= QN ez
mhe sk SR SO T2 2 PR LBl Sl bRl GO
Pharniébii®ial DHSEELIFITRY, FbEMmeIavRibEs,) SN dEd) VahehBekiedraine., New York,
effects on the extent of absorption across.the_ or

I
N.Y. (1085 end imilzerubiisatons; Feldasaze tomy & beadmigisiarahial,4n any event,

final sal ivar that i . .
contyg Do s 5 e e T b LS, OB G B et
the codliti6h baing Arepteld WheniintEsteled i kedordacowithithe teachingseftthis
. It is to be understood that these subsidiary
mventiihef i ci al effects of the buffer systemare within the

general scope of the buffer system and conpositions
[0127herfgiysed Beet, BedernC! cdiiat gefels oo abyHiCliy3herThebstance used as a

e S e b RS B 150, LSS v
typica?lg%légrfjs@gté\f;\lgﬁhéﬂh@g\%? iv@%lalfit%s t&§ osttRBl Suftable carriers

I ssol'ving, quick-dissolving),

for uspid ths comppsitibesof thopesat fyvegtivrsincludodeitisqut limitation, a binder, a
sol uti ons, suspensi ons,._emul sions, aerosols, or ¢ .
s 55 i BPBPAIDRS oRRb NORHR AT E hB e manmitol
sorbit?ﬂo %glgc]bl{ {/n%igtloﬁ@ﬁhﬁt lacto b Bkt dde L sabro8S, clEcRE Minosito], Ipewaesd sugar,

e each subject or patient possesses unique
molaskerc sterch, ¢cdlaloseppicaddrysiallinhesliulase, podvivinylpeielidone, acacia gum,

of absor pt j,on of .t.he ther .14C e [ . .
suar g1 GoRIORNE YePRe SURRL 4 uhuRe By Rl Bt o, muciloge
of isa%ﬁ@ﬂuﬁ&s? Ve@%ﬁﬁ‘@’,' 1ich GrdbopAldtan, golatih anemglesllulosd, aihyloefulase,

uf fer "system descri bed herein offer_ advantages over
carboxyraethylaeliulpesm hydraswrigeylmsticellplose PAIyaSEA PR (401 GRPopoD,
i ..e, i..en . FOk: D :
N
chloridegodgbaiyjlar giéd)j adidembimsivnoihateofit Tk bimdect gandwgre-processed

_drug _| oss durlng absorption. tly, th .
to impspve e isutROT Y Speeia tar pads TRERTgB4ae d ychaS e dving (see
' | e regiir e | I .
oz NI DS PU idhsr e (ot
LyoplSlitizdtin of Uit ods Riavahdeatitdl Dogagef Farivs, Dheg:. &peulridcPharm.,

ST TR (R R
lubricggfcggmﬁné U IR ef-San@afbn ALPARHiGE With A QDitANE RibrieX PR D(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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[0125] In addition, the preferred dosage forns of the
present invention {e.g., chewi ng gunms, chewabl e

wo aiserEsl di ssol ving tabl ets, | ozenges) contai PCTYSA05/005021
buffer system described herein offer advantages over

10128, SNl exrBbisd pF iy PSS anepde Tpflehs 3bleSia HOR afibhg the

many %&kd@hﬁ@lﬁwmﬁ%ﬁasogm &in) badeMAEAiA8 khywn Regause Hobe

buffer systemin the dosage forns of the present
exampleyiaemno mstaskess thegwebase samprisastat kaptyongiydediphohis polymer and at

t her gpeuti c ent fromits ioni £Q 4 t .
eost qp TARPHG DR Do Bl R B Pl fihdihobic an
hydro%l!iiﬁb pEBickCfoR @BMtbabé ihElIGAEHSR atutdl @he Byntheltusdlngetsizach as
ime to onset of therapeutic_activi tg as_conpared to
§

elastomgtsatydbeisy ansl qogpbivgtions theeens a Examplen PEsuitableqtatyrpbpolygers

B T e
crownDe@ ahll Yombifiationd tedf. ZotapipdesofishnsiiOogelietic godirherts ifdsde

a pharmacokinetic profile simJar to that, observed,for
elastopges HEla RS Yutadipnesiyicas eaPolmBrEnisphutylgnt aid ispareng eepolypes (¢-8.

n | cle it e L pvent |

R e e e e e e

polyvingt sceasephthaltfel and cembinationd thérgoh findthepiinktancas)dheaigum base
reduction ip the tine to, onset of fherapeuti

compriges jayixfre Pglilégl]m or (& & disARYieRe a1 ORfs-?%?ORﬁ’&e%%

polyis%gﬁt?]'ené gro?tiB&l%?ﬂkﬁ%@a}Setgﬂe?&E;‘?h@viﬂ% b tnfol8MiliaRbighisT

uni tar sages n subjects and other mamal s,
approgiacitely h2,000)0 Eypicallygtha gpmduet eomprises figumatiout P5%fto about 75% by

weigh REBESE BB PRCR ey r RGP RGP o SRREROS i

association with one or nore suitable pharmaceutical |
[0129E x diheicempgsitionstobe present arventioveeandditionplly fopude; Ingpicating

such. dosagge. f or .are _kno . W ] . )
on oA O PRGSO Pl s ARPARY i
preser®THPQEEAR Blich asan&theW diigylg 4hd fRpsbRydroxyrbaizoates aglatt

i nvention can be ﬁ)repared according to the procedures

hydroxgpluene,and butylatesl hysdypxyapgsoley sweptergagaganis; flapering agents; coloring
' . let, 1
senERF TR Rin b A E AnENe ) sfdr Sl GaRT G & it o

croscdriiellpseaodiliut ARl @hér drosstlinked ogllvdosepplyaners.n Reni ngt on:
The Science and Practice of Pharmacy, 20th Ed.,
| BR ks Lo b bt ' b SRS GHh ERth,
e A A T
surfacBeff theatienand pavhedparid toedace (rit@8earticla Mdctinnmy Iubricating agents may
bljcati.ons,. The dosage . formto be.admnistered wll
also Ficiia{eyastign of the digedae o ot e P iy e il Bile of
granuﬁa?@ﬁ Elo’w%@in&@?&%@ﬁﬂé.' ERdrhMe®f QRABIY AIATTRLHE adedits iheluti€fwithout
of the condi'tion being treated when adm niStered in.
limitation,onapmasiomyiitearate,malciwn stearatss zinf steprate, isteada peidnsimethicone,

silicox{l 81;[9%7 b é?p, ﬁi@gggrga&fgi;{]e’gﬁ%@%d%l:ég?gétﬁzlrerrlie Efylclzof; %Iigérgl gif,) afld

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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di luent or vehicle for a drug such as a therapeutic

agent. The term al so enconpasses a typically inert
waaiwsn2916e t hat i nparts cohesive qualities to PEEUS2005/005021

conposition. Suitable carriers for use in the

i SRR B 5 R TG A0
tri-, pdPEAROS i goNRRhhili dds! Mgﬁrs%hﬁé!{"@é ﬁﬁrd%% $lievie (Sorh Bpugh @extrose,

nmanni t ol sorbitol, litol, maltodextrin, |actose

invert stegar, rfowctose smeltoresiring aurtp@&dextmgu spestharip ang exlisdhergefuch as

h | |
st 5 SIS hy 87 P RECSE LR e i
sugar aerr@aa@@rshbh §3/§0craabd dﬁafdmydﬁiﬁhm%@ﬁe @ﬁgatrlawbhﬁls&‘s&ch peosotbitol,

% ghatti gum nucilage of_ isapol husks, Veeg 211
sorbitd] gy, mmﬁg,aznémlahexagféffoa@mﬂl, %ﬁﬂﬁ ﬂ@eaqdlﬂoaﬁénaﬁons ereof.

a I

syarof et bR ek A EFhGIGE ‘%a’“é‘%?y?l}dc“g%m% sy of 36
dihydroa5-Resl-1 - 1,23} oXiathiazii-#ions2e2- dmaidelrmy fiwsphstie Of the foregoing,

di cal ci um phosg]at e, calciumsulfate, kaolin, sodium
sorbitql Hmapnitpd, anggqyy l,hgrqhéxh oRg %3|comgﬁgtle%p prpferzgisweetening
agents; @3%8{@059%&{0&}19?}%55}’( g@{%relﬁ Pa[necc%gg%@ Eﬁ)gﬁj \A%ﬁc?ﬁﬁ 'O%Jtrood‘f)@ut 80%
by we@fhf: ofstie Bwasterhing agﬁlt,cbryferubly{ ﬁem, abeuy3% té-abals Me i, ahcé more

of Freeze- Dr jy ot echnol , 14:281-360 (2002
preferabi}y fiam @hq%i%%gﬂ ag?“téﬁl/‘t' Dose Phar maceuti cal ( Dos a)ge

Fornms, Drug. Dev. Ind. Pharm, 29:595- 602 (2003));
[0132k0 IFlad'eﬁng agdntcqor agocreatsed o 1{ngl§eve the galatabil8y olﬁghe Copgposition.

264, 987 d lub t d d.
Exampagiieh b fpne Sl pane isPPudRfy® pdrd udl ifteic
(ie., a?afiblal; SHdS BuchTaﬁ%e i RRCspRRfiRt, 3fhicE e, ci?ﬁh@ihﬁﬁ,cmenthol

supra or exanpl e, nnogerr(r and Sor ogerr(r), so| d

chenWWMer@Sw?mnaoowapW@asp¢% » IDEgapples BpHIqobenear, a&wb@'ry,
roce or I
emon] GERERR Peb e Ryl P R BBER I rgplf . whte,mil,

dark), I%ﬁﬂﬁ rEarélﬁéﬂeéBfféénh&@mf ice@ibinatiohadherebr, 2pdahedilah AliloRfPagents
of the binder, and preferably from about 50%

can ba @edl bbgqlogmip t};qu@smo@n@r sxamplegtojipdieate the typgand dosage of the
therapeﬁ@ re??ﬁ%fl il}l%reﬁxlf a%uﬁa%?e d&‘i’&fﬁﬁdg{?{xﬁ 'ﬁ?clﬁ’%e, WiRoBe lﬁﬁﬁﬁﬁon natural and/or

’'nders,

artificfil estisGurds Bu@dsyFIp & @kbkridgaggses, fnatmral[]ﬁﬂzé Bﬂmcentrates plgments
Non-l1mting exanples of gum bases ipcl ude |aéa1

such a5 itaniura @xideosHisPHEXIURATGHIRF A %FOIFIH%P%% e like.

The céﬁpés‘ft?orfs Qﬁ' %éﬁpﬁ&ngﬂ%mecaﬂm)ﬁfbh@% ﬁ‘oﬁl%\ﬁfﬁt 0% tB Q@mﬁ 1% by

sonme | nst ances gum base conpri ses
weigh@bf the &l&tfomaﬂd/dramﬂmﬂigl agempprefiaably mrmabdue 8gt/% tmabout 5%, and

hdrophlllc I|mt|ng exanpl es of suitable
more &?&X%%Bﬂlﬁ% Pc pol yners for gum bases

[ ncI ude bot h natural and synthetic polynmers such as
el ast(aimmng Guwbbers, and conbi nati ons thereof.

[01331E>< Ewgen tie osasglélf%)r%? isea c %5vlijr{g gunq Qtilg comﬁosmons of the present invention

comprise a 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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include, without limtation, substances of plant
origin such as chicle, jelutong, gutta percha, crown

W@ eoo5/029761 conbi nati ons t hereof. Exanpl es of suPCHDE®05/005021
synthetic polynmers include elastonmers such as

e M
and stPh¥leIPNUAIK B6A abBaY l.l’%rtM lB&itS0% € Othe skibled Yiy tHeYart understands

acetate and pol yvinyl acetate phthal ate), and

that the deroeing penesntagesreidivary depsniing vpes theragiculartseurgg of Branotic

sgent LB SR ol et M DR s ronggFOR A8 on e
partic@IRt feRAS falb oftBhHMidYdeRc edsitee. (Re Binaryh@brgrysbulitr egsttaiof the

wei ght of approximately 12,000). Typically, the gum
chewihg gamcompesigen providas deiotfinal 5ek vasy a%d@ £xcess bt 19?@? aput 7.8,

fot r f t Yl

oty TR BOI NS e € pRUBLES Pl O SR RO e
chewih@ gemtcoaiposition agidallyeoaipriges fierh dbleut| 2006 iocvou9f %a @ tHesgum

wetting agents; errulosi fying agents; sol ubi kiéi ng 0
base, mgesrypicaliy Sparpag’ (g énelout 85 %Gswrdnay tajertsiiamabous50% to

5 -, and propyl -hyd -b tes,

aboutgﬁéwé%ee%‘_ﬁ]%%irebxyt ol ugnePyandybL%I}/at ngo.a °
(0134 5 155 e g GHELCOTHRE G BG0S: PTG ST Lo EREnt. The
protec?'flg égén\f b@%f gtggﬁ% ggﬁt Seal tﬁéra}?étﬁi% REMitd9PR AR uPSH the@Bixing of the

arne um and ot her cross-1linked cellul ose
two agentsy Ihegprote@igehiutnry batmixegl wigethesherapeutic agemdn agatio of from

ot BB S e 55 0Pl B e Y8t mor

preferibly G b Pftio d4BHHICRLD BduB s "WithFBbelgHbuhad hihf parficular theory, the
ej ection of the dosage formfromthe die cavity and

proteditimg egens reduees the edlafsiamr batueen the thefdpsviiciaganhand the gum base so that

pr ocessi ng. anpl es of sui I ' ' :
e R G EeOm E  B FAAR S AP ED AL ST, e
therape@hi® h%?_ﬂt il BE dbverdd AGosttRamateus Hégtiahes dthéloral cavity within
si methi cone, silicon dioxide, talc, hydrogepated

about yep beits 28 nainntes pHelering: npfarallwhin ahpwdaningtes of ghewing. A
. i-nat i her i ti .
variet§ QF IR BRSed g aB s by B EREE OBl g i hE o R ozt
includéﬁwab'og{‘iéultg}lfr?igdﬁng daltln’liélgatd[ag?%@ﬁﬁl] tin Hmil!dt stparafes bbbyl belenmte,
ut 1% abou 0 .. Sweet eni ng agents can he,
slycenyd Beimitestesrgieo burlre BRnafad ca618b Plllﬁtyﬂ%en%tﬁ% Végﬁﬁ%’g% P’ﬁ itﬁﬂ’ﬁqbk%gh"

. ] t [ ] .0i of
B R e A TSy
polyeihgtone gpctd, sodivac berkobhtepsadite chladdaaodite faaryil kylfaebeags acid,

t he no-, di-, tri-, poly-,. and. oligosacchari des;
cab-ossﬂgtg Z@Eéﬁa@?’éﬁF%@aﬁgﬁ(%@@% corn syrup),
dextrose, invert sugar, fructose, maltodextrin, and
[0135po| Bheextr rse mayaddiimnaky mebhds plasticizérs sedf assgfpnes 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 diglycerides, 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%.
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sodi um and calciumsalts; cyclamc acid and salts
t hereof; di peptide sweeteners; chlorinated sugar
walerswadsves such as sucral ose and di hydr ochal POT®E$2005/005021
- sugar al cohol s such as sorbitol sorbitol syrup,

136} gk B S0 P o o e
wax, 88 @r biles A3 56y aﬁcﬁdzdﬂoﬂﬁeed&iﬂld aﬁD@Bml’ﬁhSt&iﬂssh@éofS Bpically, the

I hydro-6-nmethyl - 1-1, 2, 3-oxat hi azi n-4-one- 2, 2-di oxi de
gum basgyCogipsisesFomebeut 0% tq #@ur 82%duw wijghts these gyaxes and oils, and

moretgplgnlﬁ%'frgwsegﬁ’%éqé& So/%t(t) Q&; t%b ne or in conbination,

sweeteni'’ng ag 0The conposi tions of

present invention can conpr f bout 0%
10137l b Bk Bye Rt e Ty @ﬁé@%@%@g ORG OB ¢lestometic solvents
r (013 7
sch oBFSH LA bt Al DL BB et hcen,
and pentagviahtitofesags of sosimmadified bnmmmdh aohydrpgomteds tenerized or

latabjlit f
polympREgIDPAE 4 GERPE GEESE (5 HST e L Gre Pl
hydro %eﬁﬁg{ea rwo%\ﬁ%glﬁt éﬁta{efytﬁmtol adtddl drividodl rdsif QST BISte? BE Wo@é rosin,

W nt ergreen, cinhanon, nent hol
glycerohester\yof psrttiaﬂy&ldﬁner;zedvmmrglmiem‘l esigr @ﬁ;mlymatmmdaompegyherol ester

T LN e M
partlaﬁ}; Hﬂl&ro %éhlﬂ %éﬁlﬁ e@fér Qf rositi¥ubR as polinersddakpha-piadtiel dr deta-pinene,

hazel nut, conbi nations t her eof, and
terpene It\@ms meludmgmotytwgermgm eonahinatinms thesepl). oT yipally, Sisggum base

co S5SNI P DL ol By e

than ab&ltaQoPmnNg agents i ncl ude wi thout limtation, natural
and/or artificial conpounds such as FD & C col ori ng
g natyral [
[0138fl ﬁ%ﬁgidpﬁ SE I kﬂu%e??g n8§§ee£‘hgé&1rﬁ erifl ztgﬁgﬂ%ﬁ g&cghe%bﬂlty of
the firaPeitivAAE pRTohipesiaoh., Fidleth thitenrd sdbetanﬁiiiéy nonastitd wilh other

of the present invention can conpri about 00/
compeqispistof I]Gﬁ’/ﬁ%%l cheigs gupy ogrﬁgla;lp%glgrpir?fgrag{?d / FSgHis 5abqe fillers

1nclud@g\9ﬁfxout i;rrﬁ ﬁ%a}’cnﬁrﬁ% %H&Ht%%%s‘%ggsd?@ﬁ } é%ﬁl(ﬁ'&i’calcmm

rom a ew n
phospﬂtaﬁm{at@]li&aﬁmme seltslfe gdamagea, fabmamiie hydodwadd, agd ghummmge

conposi tiqns, of the p i.nvention com 0
slioatf) sk goEn Rions Gheregtp AP (89 B PyPe.soRup b Faialppt 0% to

about Bb‘% @?\fi}'elgﬁ‘% (?ﬂhé HREr, MHIO?BS’[ yBi AN BRSOl (% Re bR 20%.

er system and optl onally a prot ecting

oo B R TR g e s

indivi@i lc8nb¥hdifls. ARk SmpROthe ki Bdse lmﬂ%ﬁ;ﬁllr&has&dl W@lﬁﬁﬂd: d¢pired
agents, preserving agents, sweetenin ents
ingredients contained therein, and can be modified to include ad 1t10nal agents. Several

manufacturers produce gum bases suitable for use with the described chewing gum
compositions. Examples of such gum bases include, without limitation, }PhatrmagumTM M, S,
or C (SPI Pharma Group; New Castle, DE). In general, PharnmgumTM 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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flavoring agents, and coloring agents. Typically, the
chewi ng gum conposition conprises fromabout 0.001%to
wa@b@an79re1 0%y wei ght of the hypnotic agent (iPCT/US2005/005021
what ever chosenform neasured as per its free base
. 0 t
mack 38, ol FHIE CEUALGThe I DOMEHRML mly B8 R ERG s gum
base sBrro%dsCaidessk id pmi alcentetfdl. dFle centbefil t:em;iﬂsetsrwleatstmne therapeutic
f or,egoi ng ent ages Wi, | | vayde endi
agentpaa&dtm%lveaa g oz eetir i et 'f i’lﬁ%i@égﬂ q@ﬁ%ge a synthetic
Fm ﬁlnﬂ%ﬁ@g&'yﬁ Fggwtfatd 813{1[ ﬁ‘ée bild Edifiaih!dA8 Io1r more sweetening
ornrua wel I’ as on the particular release rate
agentsg fflabgnimpagentsagelntingl egdntss dnd/dihseettingagentsr Preferabiyy the centerfill

inludeg A bFY HEfeCERy Pylirs YR 1 Sese PO Vilags Ripstenne o

cente&'ﬂﬁbhe Q.ILeYdei‘@nﬁe%aﬁ)tr e b, i8-1PS. PRANBDS 806,290, which is
preferably at | east about 9 (e.g., about 9-11). The

hereby freaipogatediby cefapsose tiitsrentiygby.cal |y conpri ses from about
20% t o about 95% of the gum base, nore typically from

[01412b0EHe cREWArg0 AP }f)@&"{’t%ns%ﬁﬁihmseﬁl yldgBicsBdhla %f_e [siRmuabekfure. For
0%t o about 70% of t he %um base. [0134] The chew ng

exampjanthe gh?’ggg erorcandiave thetshepe ct,f@rﬁﬁtpk,stéb @umhﬁdle@nd thg ke,
t
s B35 e b O LR SEA bFGpPOSRIOERRER, Pl AR el B con

be any Wihd3 @€ Rids bluEDgrepi, dr&iple] yedlody eiﬁiletﬁiﬁmgbﬁaﬂﬂ mﬁdmws tl’ﬁ:rédif eand can
therapeutic agent in a ratio of from about O.

be colap Geed FDEndsga e RS arhdopserpiitye {RrageNi dasnblheratl The chewing
oGS Bor PR BEAR AR ol P

well powhiifi theedrt.t heory, the protecting agent reduces the
adheS| on between the therapeutic agent and the gum
t?at the therapeutic agent may be nore easily
reI easec} romthe gum base, hi this way, the
[0142] heWhpetieidosaggdintm mey tablet siehiag e désdolvongigblet (ie., isintagrating

fot | t t hi bout 5 t bo .
o BB St IS S SO Bt
agent'k Q&Bhﬁﬁla‘é@ut%ﬁWaE'&ptaﬁlé/ﬁ[t'tl‘i‘ér&ofoﬁ caltibf ﬁfcﬁrh"s al¥isie Cdnld Abinary or

agents may be Used. Exanples of suitable protecting

temaxa@)@fﬁessysm ulles tablet h@uposmcm may fusiher eahpriserivenicssing egents,

BT T
sweet&ﬁﬁghgé}l @lﬂa'vbnﬁg Q@nts,, cdloBhd agintse hud d1@in|tegr£tﬁ@r@’éhﬂsm]‘ ypically,
su

| aur fate magnes] um stearate, m nera

the tablst @mmsrtlonp of Q@tmwe@h@vgw@wom@m ﬁﬁ%ﬁ’ﬂbgf)gl%§@ @beHh10.0%
by wegé}g%rf \:hdeeiTypﬁ?% ﬁcﬁg ﬁ# éwsa eglgllr 6@&&1 efﬁre ng‘éu&f%s%er its free base
form)} &el @6ie typiddiBpiromhhubogt N6 @b, G%d [hﬁ smabﬂn}vjodhﬁwhmdd)out

| asticizers such as softeners aqr_e ifier g
4.0% Svarseu ghiof thediyipgtic agsnt isbaer| @ne ﬂ%ﬁlis{%éﬁm% u%la%'stan s that the
foregéﬁhﬁ ‘Bgl%laﬁtﬁg&fwﬁlw Hgﬁegﬁﬁ‘lﬁ uE)Qn ﬁleqﬁﬁicfuﬂ?lsSurce 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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consi stency and inprove its overall texture and bite.
Plasticizers may also facilitate the rel ease of the

W0 b@sapget i ¢ agent upon mastication. Non-I|in tPEMUS2005/005021
exanpl es of plasticizers include |ecithin, nono- and

B

qmck-aﬁgasfr@qaméﬁhatgé TRV by shbgrP bl WitBout Hies eeld. forl dteewing.
gum base typically conprises from about 0% to about

For exaumlqay dinsolying talfletiecediondhe subjent's tangHe AwY ke wspgilemucgal

dellveWU? {Eh% B{) g%ﬁgtl%i) ééen? b&gésmétu CF?'PL g ee Ségtag %Fhﬁgmeath the

subjecht fon@6s Y&l i dsed Gorwaklinduat &elﬂilér}%ﬂ the tHeedpeatic 5wbeﬁ]'m$ ayet of
cottonseed oil, and conbi nations thereof. Typical|

dosage frsmguay beratieday flesirabledorpedinstie b e RIS %ﬁ‘ixsmaﬂ

mldré!}%ﬁf‘é 8f1n<#1{;}§ir§nﬁ% ﬁ%@l}fﬁal@o ﬁ%ht eﬁﬂg%g/%f%%% ka{)i)éally, the

mssolﬁdg Itztblcﬂﬁs forin@lagidrto ldmelvmtlﬁmabdme i te ot iL§ mmmtes,qxreferably
nmore el astoneri ¢ sol vents_such aa %03| ngrf:g resins.
v ’ u%k

withinngheut 2 R ahodh I rnaniese & Lo VIGTR RO Ly it O PTQRipptes,
followﬁlllt%&c%% 1000 BROLE ﬁé&é %ﬂﬁé %IQIWIE %@ér&aﬁ’(i tHaPﬁ&Bﬁ-dmsolvmg tablets

rosins suc rogenat ed, dinerized or
dissolpofagiee thaii e%w—drsml&ng tablats Wﬂuciaanedy;scal}yednmlve(dgrgmally rather

N

- dissol gea{bl&fdglﬁ@&g tHeQﬁérE@ &{t%kro%§ Hf%rsuglfingiﬁ fnludbday
| cero

rrzed rosin ester of poI ymsrl zed rosin,

| ycer ol. f,.t I
(o144, $§ Soxtain R f o, B i St A rnab B Bl flBlgtove
subjed? @ﬁ& fetdutatby@IREE R eRBerTRpiIAN orashdiallof Fbﬂ@iaﬁqﬁ@; althawable
yners of al pha- pi nene_or bet a-pi nene, ter ene resins

tablet Smedm rtg spbneyttsémpgwe:an hagsebion bmﬁal éeliyerhelrthp therapeutic agent.
During ¥Rl G b EH 2 EORBNEHSuld SIAIRE ORI drd can

oneric solven

someti{éy B‘eﬁidrked' RESednBO g@bonid theYhedke b3 ﬁl]ldeﬁmﬂgﬂmthmxe desya result,
further conprise a filler material, to, en

at least RS afithe Berapeior 4&%‘1 copbaaRGdwithin i g %h‘aﬁnay also be
dehveEéd Au%hﬁ%l%arﬂ?' &é‘r %eoc‘sgl i afHP) 1hgt!|a{l Y86k ?ﬁfchll‘ff t#d ElbvRbReEblet is

one W ng gu atron are
formumertﬁf o dildobre viigtanpbas 1d6 abaittlshiaufes) preﬁesabﬂmwlthnhea,bout 2 to about

without Ijnmtatiagn I ar bonat e neS|
10 migytes, ¢ef: :er(thﬂnégout% ?’c‘f 5 § (%) %ﬁﬂ OWHh%  Sipipistration.
mneral salts (e.g., alum na, aI um num hydrOX| de, and
[0145h! uXs desenitsidlabowe, diE)dlSSa)hdng: ambéhextablerigbletsf dfpresent invention are

omico St o, A o P RSB

HowerEIO Whﬂ@ %’ése LR i RhedimetiUle b IBIhuf s psirt bﬁﬂleltlfﬂerhlﬁ‘@tlc
appreci ate that the gum base need not be
agent pJ ﬁpaur:ddmiqogm{e, g..sto 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 therapeutic
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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i ndi vi dual conponents. For exanple, the gum base can
be purchased with the desired ingredients contained
wo b@smera1sl and can be nodified to include addi t PONEE2005/005021
agents. Several nmanufacturers produce gum bases
syi tabl e r.use with the described .chew ng, qu
anothee_fo@oemcp_fa?j%forEg OrgeplaciBk OB PSLa iR
anothégﬁ% ?.galétcgsé RriAidnH01 o J&%if@%%)ﬂ% behddd t&redﬁl"ce Galtvakibn.

oup; New Castl e, In general,

Phar magun(t m c [ a pixture of m hase . .
orae TR R R TP e e G 2 Ry it i
useful §€ képinky thB $AARGR & ser 6o ifa ke, e d Gtk SRR driadfyuid, and may for

includes a therapeutic agent centerfill. A centerfll

exampiabe b bighemeltiog paint ot ouvesnmeteriab nMiatarials syitable ap bindersgre

. the therapeutic, agent | ref er . j b s
s ORIRPYR BT RRPAR 5 SoL  gt cpmposins
of the ?Pééelh%\fén_ﬁ@ﬂﬁﬁkacﬂﬁ\t"{oﬂg BEdsisisatt & masdidl tdoditdl Hactose, sucrose, and
~_therapeutic agent nmay have. In these instances, the.
inositqjwan inapast piopeiBien thsthe ablat dal pormit prenhanee itedisigfagration in the
mou The centerfill conprises at |east one therapeutic

tha%ent, and may be a liquid or sem-liquid material.
The centerfill material can be .a synthetic pal r, a,.
[0147k ¢ hhe 3platicemmpesifan iRy turthes somgFise gprot ing agEht, /e protecting
: . ] .
oent S8 B, O LT UEA G048 b MAEE 1 o v g,
The pfitetiag apnt mdytte mixed evithithé therapeutiteageat in awatip of from about 0.1 to

about 33 B PIeoPrE R 14 T8 AE PRGN Hr EPab SR Pl diprepEtorably n
a ratic®OrSBBLEL tol d%gﬁji)ﬁ) WathoutWRingbodHa t@ &% paLahr tihéoﬁiiﬁl@?ﬁotecting
e

incorporated by reference in its entirety. [0141]
agent odiavésrthe adiesivarhsbséenitonthemaeutiveagenbangd e gmdéﬂscsmvb?

i ze, d text . E | > chew .
e e B o TR o G AU o
agent BlafibeWeliVered A& oS BWNIGoM HEBBRANBEOBAY ofl Saviabwihiaabout 5 to

For exanple, the chewing gumcan be any shade of red,

about BD meinutgs,paeferabhawijein apewt &meqg; Materigig syjtablegsgprotecting agents
.m xt yr.es t her eof n I 4 Ngli

e R 580y G558 St e 61

compddiSorEuTdheSregmimantide i ndi vi dual Iy wrapped or grouped
toget her in pieces for packagi ng by methods well known

in t Tabl 0 . : ;
L
rosinsthindiredigg N¥én-timitisgdhé@tnpleasrof shehvemiveats @b distyssediin detail above and

conposi tions of the present .inventi [ . .
may teyisbalPBe BB eTSnakio i e ek qommo ot ebbe brenyqation. In
additipR GhEBblet BomBoditiG mﬁﬁ]ﬁﬁﬂﬁ§ cﬁngﬁ&%xes 30h 2 B ardl
te€rnary bu r syste The tabl et conposition nmay
microbtystallitfe veaxyfats eeoilssoch entdyhgareapeltostonseed oil, and combinations

thereof. Moreover, the tablet composition may additionally include plasticizers such as

m
¢ agent for

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 detail above and may be used alone or in

combination in the tablet compositions of the present invention.
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wetting agents, enulsifying agents, solubilizing
agents; suspendi ng agents, preserving agents,
wemseTbng agents, flavoring agents, col ori ngPEmER1085/005021
and di sintegrating agents. Typically, the tabl et
onposi tions of the present | nven rise from
[0149Jab8u@erwno@i@meés éﬂﬁ&h‘ietf@rrm Elgd adperapry ﬁg?fgtCFI&tefﬁﬂ- A
F@ﬁ‘ﬂr ROARA i MatdFeadé 6LhRIhdSeutit Seent is
Center?ree or S%lita rmre l{n%l caal ly fromab oufglseul /f
prefer&ldo i a&dﬂ@ﬁ ehcapsm]ﬂﬂng thedbiérapawtis ageisou e Cdnteﬁﬁlblylay\éﬁlg He mask
t tlc ent i s used. Ied
any wrlesEAns M S i BERBey st iy B Ee A isgE Scliegs. fjhder
surrouﬂﬁ? %f‘ ﬂ:h%gn Pﬁ‘? L Jeﬁ?erﬁﬁr tI“hS e ﬂ%ﬁﬁﬁs@é‘ ath&d%ﬂ@ﬁé &eﬁ?&ﬁic agent,
't ze he amount of hypnotic agent desired in the
and mﬁy bah lifyoidronlserni-tayidasatewid]] The cene garial canbgra synthetic

rel ease r a I deS| ed, .The b| nar r, .
polymigy gy SHpstis ol EBl et Ao G 2id Sl B P Bre'svRetening
| g em@epﬁefaﬁb tHeeasterfill

gent@ﬂ@\‘/drﬂ%ﬁig@ﬂ% (ﬁ)lcfr?ﬂé%dgeﬁgt z!u}(z(é\ﬂslstc éi‘gibg utg 8.5, and %ﬁmg '

includps ebmaammemm tedEr smi@mtas deseaibed heraiout  9- 11) . [ 0143]
In certain enbodi nents, the tablet is a dissolving

[0150] 2l Bértai 6lhePihst@nEdsOtite dzﬂﬂétQ:blﬂpﬂsithﬂ oﬂtheqkesén’smoénﬂomgs
tablet that is dissol ved by a subject's_ sali

multilayereds Uin this avayethg disselvingey chgwalpds ,ta‘t%ggé:% be deggned to provide more
than oglg ﬁ"ﬁsg%)ghﬁg?éegg lce.e . thgcfi'ﬁgorg %y% 1 %g@itltﬁ OF offe bOAGHE Jéﬁﬂtlc agents

Irvery erapeutic a
in conf¥ihatfonavitlyelejor modinsadiyphoti: ﬁlaﬂapaltlcpigamsd Fon ebelm}ﬂatvhth a bi-
t he subject's tongue Cilgpbe used f r su

loyereddshlieinp 167 1006 CORBRE pOUPT ISR SO EoepP eT coppeagibe same
or dlfife%@hfm%upﬁ RAGE L ABh Y &hﬂot%ﬁé&?@lgﬁl algeﬁt ARl t‘he indl layer

rrc p tlents ce snal dren’and a
compmsmd ithd disml\ang)blt drewiableepodiidrf ofihe taplat,readi theysasend gz ey subsequent)

e SRS s 05 b ST S 8 e
1mme&5t%fr€fe§sl%| of tid lt?kb‘nﬂtlél Qgéﬂt fgllbﬁecﬁbﬁ gistrlaﬁatéﬁtﬁiul $sorpliofl of a second

w t hi n about Z, 9, or 10 m nutes,
therapeoti¢ ageintyds desirables ﬁaaﬂrmut@stu@h ébmthneftf theisqopad gherapgii¢ agent

may bPQg r&ai)ﬁq, d ﬁetxgﬁ%tg ﬁjl[ ér gﬁd @flﬁgilg ? r@@r% cﬁéﬁn&}%ffﬁ 81' ¥ sustain the

theraﬂeﬂ@é BéHekiV ofths HiPbntRid Ageaduahd dissodiihgbr the ahewﬁﬂe @bi;tloby)f the
ject's saliva. In a preferred enbodi nent

teblete Mmﬂgdm the Aepond layisr IPSBIASA lﬁgertlalsraé to @éﬁrﬁﬁéwrt iae

seconl Eaeyrgg alaH§ g glﬁéeg%,gfeggt nogltﬁ?lzerﬁééﬁ ik g‘g‘éﬁ W%ﬁg%&%@?&e one or
more §Wdt@iing figthtsi avdriipeigelly, @lautg @ehtsaalﬂﬂ deomnting @eﬁ‘d ab described

di ssol ve either rapidly or l'ly. For ex
abovee Ha GRIBe alsfaaws@the;ﬂ%@dam }lféeéta bingry QF ?Fglp% huffer system

buccal delivery of the t herapeutic agent.
ane%ﬁﬁéjdn%e?cﬁew ng, the chewabl e tablet can be noved

around wi.thin the ut h.and. can, soneti ne
(0151} A6 OB HHESRa 1 PRUTENEB RLb B AEF e S0 o AU Ciout non-
hypndtftBtEpeufts aBert®itdinot 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
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at least a portion of the therapeutic agent contained
within a chewabl e tablet may al so be delivered

waadsiongenl |y (i.e., across the sublingual nucPEHPS2005/005021
Typi cal | y, the chewabl e tablet is fornul ated to

absorbEA ¢ O| pe, o%? I{Iﬂllcasgguhﬂ% tltyolpﬁitz)g Sl e W%@?‘@ed for g%stromtestmal

h|n about 2, 3, 4, 5, 6, 7, 8, 9, or 10 m nutes,
absorp?Mﬂ{tl'l ow ng adm nistration. [0145] As descri bed above

o152, BT B G s ARl b SoR o o,

the tabRR @4t haveltRe JmpTodi bk, t40), belvdt,phadpami the tike.| Smmlarly, the tablet
wever, while these tinme franes are anenabl e

can bemy desirableqederu Fer exangle, thetablgssan beanptade pfr efih‘éluﬁr%Fen
orange, H%l&v& Vé(ﬁﬁtg juidj agoo b iR 'tlﬁb%t?balﬁf%%re cmb‘f Qe dMGRSRIte the

Ways amenab user conpliance (e.g.,
type atdB@dsagdBHths Wdpeuti¢ agent thetgie. n'll‘hcytahmﬁ canlterindividaally wrapped or
hi nder maxi mal transrrucosal %Lh‘&%ﬂ %ng&quently,
groupgdrfogatherdn pidops for nackagingtb Yﬁfﬁ B8t rjke a
bal ance between patient corrpl i ance and maxi mum

exgomzengekne of the therapeutic agent to the or al
osa._ This can he acco

|ISh for ex oD
[0153]; odichenyiae fl?ﬁ@g? gvanéﬁ Al paBy B G RSO O TR
Mgt Qﬁﬁ ! ﬁﬁ'&ﬂl N@cdpidle salt thereof, a carrier
mvent%)glncgg% rat 2?1 m)tuontaﬂgler ?Jf?l t dosecgfm)t he buffer
such as ¥ dirgler,and hlbmdrjner mpauy bmffag,seswm Hihedoletingé ohcanslu [gpmposition
changes to the t.abl et for | ati on suc

ﬁﬁ?I@Pﬂ$€e\f5} (‘thlﬁé ageus, iy \“%g?gea saatgﬁg lg 2 81{12?1, solubilizing

agents( §us endifrd ) E)Fesér@fngsa%@ﬂ% Tewelenitg doefits aﬂa\m@ng @Agents, coloring
er 0 eni ng agent for another (e.g., |actose

agentsf and allmmtugtaﬁng(algems;r  geokrpl djgyusg@n@g lozengssiaad gandies is provided,

ivation. . [0146].The rrier hd
“b?}"f’mélcﬁ’fte:élé PSAEEF IS oﬁ& e‘? pjf)‘%a ﬁea aEcg1 I%Igjecr t hat 1813 o
New \U&'ﬁfN|Y ! geé@@ gpidn 8 1989)t @ 16&113*, Imealoiﬁrg’e csmbbsitlsmaf&he present

a SO|I or a liquid, and may f? ng
1nventmﬂﬂogl§r1$e Ifronngh gy P01 Yodtp aBPULNAPS By et o thedpEpPig %gent (in
n
whatefit HEier ol HAHEHe BenLhapbRE i P Bhe L BRI oA bout

1.0% ©QbRass.0%R M8 s@ﬁw%ﬁﬁo@xmtmhbamt%ei% by NVelgh‘h oﬁd@lhypmt;c agent is
bi nders such as manni t ol itol, |actose

used. &g skillsdiin Sho EwIerIECe tist BPToeewie s GeAREFS BTIL YTy fpending
upon t@g f%ﬁcu &FQ% X b Q% oht PliGAaHe Qfhouft $#18pHBHd Akent desired in

conposition may further conprise a
the firat Qrexildtion, asgesl! as oihthe paicelat relepsapse of hxm!p@c agent desired. The
part of th

th |1
NG R T KRV ——

' &st%g&ﬂ:tS 5 Rnd nicé prf&@hblya0Mast about 9
excesgr%f(aﬁqea %ﬁbtugagb%%?éi‘% fbly(/3 wei ght , preferaBI y |nfyzf11 °

(e.g., dmtut ©-1d9. from about 1 to about 50 and nore preferably
in aratio of about 1 to about 10. Wthout being bound

[0154f © 1R R¥%tAAGhbeMinRhts, RA6Yengt BE cad9tieaissdiged 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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agent reduces the adhesion between the therapeutic
agent and the binder so that the therapeutic agent may
wheosoregerasi |y rel eased fromthe binder hi thPETWME3005/005021
the therapeutic agent maybe delivered across the
f . | i i hi 0
tozendS Ry FRENCAREER il o851 RO AL, Bl i about
2 to abdat €0 hiingtess vigt, albitlen aboytr2g B o4, 15, 697,38y 8ndrs] Caminutkiss fllowtg
.hi detail abgve and may be used al one gr [

admingSgrpiph al apre e FETOABREN (he IFeasa TTGART Aelises the Ssgapeutic

agent hA&he %lin_g{?ah%colﬁe tabl et conposition may also
conprise ong or nore elastoneric solvents such as

rosins apd . resins. Non-limting exanpl es of sugh
[0155k o5 @%&ﬂ@gej‘ff‘s _&‘E?slg_%‘?:}lg%{g&& P IREGn AR yn&ﬁﬁ%éf’%a&e‘% o
diSSOl@%]QHﬁin%O{lﬂ O RkdsFB11bWinkREnfid MR lonC ARPSeL, vAAR tRése time
the present invention. In addition, the tablet
frames arepoentblo to mayinium ekposusorfithé therapawtisagentie the ormbangease (¢.g.,

o o 3B SRLOYBACKD PREal ool B RuPuRld Bndpaly AsPifhnce
(e.g., DRESAYPEwalldWetdoA R RENIGPATIO etd fore, RiMeradititiad BahdnYucosal
I nclude plasticizers such as softeners or enulsifiers.

absorsien) Ebussguaitlyeinscentain ingtancesyibmal be daErable ke  padance

Vi ity of th | | | Ui [ ssql
veiwobh 3L {35 Sobl Fpd bl oAb e Sk ol AR a8 o e ora
muco3Y i dantbdctdiplidhdd ot exaaide, gl rpdiohed thetlodengt bige (e.g., from

rel ease of the therapeutic agent. Non-limting
about dRA-$A0 &g terabawicdOpt Wsmekwitlaud redusing; the ceucsntratipnr@agiount per
' o _ ; At : |
g e
lozengefotraiatibmsicAng efor exdiepleabplating onp Aavdringrgentfondesther (e.g.,

t herapeutic agent centerfjll. A centerfill b
chocofsi for ERFAEMITY) QIFPRBING %ﬁéwdpmeste@%s@agg? Bfothgide.g, lactose
for miARLAREU i rl?gxﬂ?ﬂfée lisedRb SUREE Sflivatity addi i on,

encapsul at'i erapeutic agent in a centerfil
may hel p.to mask any undesitable tgste t.hat the .
(0156] g saier Bredgp Hpdg g0t HE PR N PR G col binder that

is useRll RfRdepRig thORESee iRla deRABblA StalRddd may BERLENd b1 4 liquilend may
centerfi 'l conprises at |east one therapeutic agent,

for examglertreya High-mdliing painiofat eswixy matgiiel. Meateriplgisvitapleas binders are

. centerfill, material .can a synt hetic .nol. r
cisco GG Ll anelF o R AR Gy YN b BF s B e
comp&diRI oF IS YreSint TAVERi SHVER a6 A0, Fi6&E Suchf dsaAmitoy sorbitol,
agents, co,or[n? agents, and/or scentlngﬂggents. i
lactosprsutrosalang inasiel erarimpartipropertias|te ghedozenge faat pempit or enhance its
.. ternary puff system as descri bed herein. [0150] In
dlsmt%%??%%t ¢ Her {hl nstances, the tablet conposition of the
ﬁresent invention.is nultilayered. hi this way, &Ee .
[01574i Slhsilozange ermporitipibiay fhes FoBBHSaAPTaSHER gt The protecting
! M theSnisting M o agents.
i A e
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 50 that the
therapeutic agent may be more easily released from the binder. In this way, the therapeutic

agent may be delivered across the mucous membranes of the oral cavity within about 5 to
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in conmbination with one or nore non-hypnotic
t herapeutic agents. For exanple, with a bilayered

wo aismer976t he first | ayer contains a hypnotic apenuSzng005021
t he second Iayer contains the sanme or different

o 0kt R0y i AP0 BP0, BB RS B9Bppg e
are dlsﬁﬁk‘%wm (fetzﬁpiﬂo‘v@ An@alybe ukéPhiBhe ofiRGohibenatien (imfhe(lbz@ge
subsequent) layer is coated by the first layer. This

composifioes pfﬂlfeq»rmtanvmﬁlonay be particularly suitable when
i mredi ate rel ease of the hypnotic agent, followed by

[0158]9 ashé RzBh@Sdonipkitidl ggﬂé,c%bannsa ofeo6pnlrd flestaperit scdvents such
agent, is desirable. strointestinal absor pt| Qn

as rosing) mcb@smndehémﬁegu meﬁg%ﬁﬁ suﬁbyolﬁénta ausi digpypsed 1p E}Ptaﬂ above

in order td
and R B 4on e ForphB HERE PP RpfoS TR B ihncion
In additibn} ﬂl? lgz,&’lﬁtg@bmiti&ltﬁlfn ﬁlbﬁ’ﬁﬂhﬁv\ahhpnwd)de@ gudf astbieeswax and
e ernative

, the second |
microcaystaljiae waxt @isar ofly quheanSPV%qanl ¢ @Pﬁggﬁ%i @2@5{4 ggmgylé‘?lgns
Y-
thereoé 1gf ge%ﬁ)ey tl’feglgg% rg%%8m§5s1{18§ﬁ{ay%3&tlbﬂaéﬁltﬂglﬁ?% Blagggﬁérg such as
softenérks @Y efmiulificrg eBiich, plmlcrzersr’rga}a demdxampbe tie]p aeduicee ige ug@:mts of the
as descri bed above. In sone.i nslt)ances

salivarysg Biop O ST fege o AEig g e on s Py Pt s overall
textur® er(t &8 4w lfé:ﬁf]faalf?ﬁg HOGERhEL of{tﬁélﬁl%}apgﬁtlcsigeh{ Néﬁlﬁfmtmg

ances, the combination of hypnotic agents with or
exampM:i dfauth pkastitymmne dischesed predethit abaysrand nipydet used aloag er in

the for f a multil t abl et i nst ead
Combléﬁfﬁ%’rm§g]% Oée%eﬁp@oﬁgﬁﬂﬁ%ﬂtgﬁgrqsgﬁl%‘fe i9Wer . This type

of forrmulation may al so be used in the case where
[0159adn cartain instanees, thetlezange compestitien incfludes a hgeapeutic agent centerfill.

A cen{egq%ip‘fayg)tel 5 aﬂfa?ligfsu}sf%tﬂ? ?\/‘5}{3{6} Hj%egﬁt%rtefé%sc‘e &telﬁg the}e{é)%utlc agent is

preferfe'&e NAR8JItIbE, ABARURLAL RS tRbrapsutiRAyehtiny cantGrﬁlbmhy help to mask
absor bed. For exanple, those therapeutic agents t ab
any unslesirabie fasteithat dhetherapewicnregnt may hyts: (1A Lhsse HIStanges, e binder

surrou\é\lgg,taf !ﬁta%{elg?%h a?eeqlt ggp 3 Fg%ﬁelfﬁgﬁ?ﬁ gt%ag one therapeutic agent,

and ma$ BB adigui Ddtses@liqhidveaterl. d&ﬁsmeﬁdrfﬂlmpiena]s:anée lawmefat or fat free

texture. For exanple, the f{ablet can haye.the sha
and contajn jOBR O WA S\ﬁ*@pqng}g agggﬁeél:évonélgdlgm{% cofqring agF]ilFF,l aglﬁ{c?; scenting
o el ARG IR0 Oy by yor A o
hereindr ange, yellow, violet, indigo, and m xt ures thereof
and can be col or coded to indicate the type and dosage
[0160ff &.{1 ﬁlﬁ% ﬁié%a!nﬁesaﬂﬁ%zélﬁg E@ﬁlﬁosﬂ&?oﬂtﬁ@bﬁ&t@ﬁfbnﬁ% is
vvrappe or grouped together In pieces for

multilpperkd gnntglsbyay;rﬁteﬁommam b designeidrio preidgrmoreghan one therapeutic

Lozen
agent, e.g., tvgo 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 lozenge, 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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[0153] When the dosage formis a | ozenge or candy, the
conpositions of the present invention conprise a
why@sorizel agent or a pharmaceutical |y accept abP@r/B8i005/005021
thereof, a carrier such as a binder, and a binary or
. ter buffe stem he | oz e or
desiralg GRS RA GO TR AL LT LRy e % b dpgable, for
examp‘f!e i braer ﬁ‘)%ﬂfgﬁte QHbibid ¥initoRs 6PtcSsus@f tbithdraidtic benefit of the
gents; suspending ag ents S)eserw ng agents,

hYPHO'BG‘/\mUEm the dwgelmrg pOMl@n/Qﬁthﬂ Zgigen t&lter@m\@br, g segent layer is

presen? ﬁgs' n i}}eot?rétgl ent 3?18\5?%21 a{yaelr &yp1ca‘ﬁ§%§>1n%ﬁs&fat least one

Exﬂﬁr ﬁteHﬁd Eeﬁi 1508 E%hg'é m¥ed dtetching: &} favoring agents,
therap dg% cel Deell<ker InSc Nfew York, N. \l(g@énées 75-418

colonr(gl%@t)s a:ti]tg/:menmg ggentshzé dpsypbﬁ@ @bqy@m% §ME Hisianges, thesecond layer
t 1%t bout
rrthelig SR A "“Dn'@feﬁy% r{lm‘%@ M B et over

chosen form measur ed as is free base for
[0161Inpkestill etherinptanges oifie a%bmatiom hypnghie agenss Ygh of, “E% on-

o CHRRTEEL el o A B 8 B by shBBRL ot
comprisé€a fsmgmm@enemﬂem Wew This vygreyof cfe:;mxarlainmgnauo also based in
particul ar ;source of tic agent utilized

the cageriplipie gasiropRipsiel @bsgg)é]ﬁp 0 éfslp@xsé ng thepapsuti¢ aepnt 1s d%srrable In
this cas? tﬁwe?&t VRt ol Bhiza@Sh Hthé Rfo %Bf&ﬁéﬁbedtﬁ:' £8%8 deRbRines

no I'c agent desire The binary or ternary
how ﬂiblyfaﬁ'@to tsyaiserbedf Ftnh@cahrrpi@ ﬂgEe tempeytic pgamtpthatdre ss-igrgzed are
a final salivar H [ n cess qf at | east ..abg
absottl R e ogpl i i oniged agiis aRevsER & K Sagintestina
st about 9 (e. g , about 9-11). [0154] In certain
absorIJti?r’?)l'odi ments, the |ozenge or candy is dissolved by a
s saljva, W|tho t the nee
(01625 P faeenes Sosidhiots AL BiyeS SR ke, 08 W §Y, por
examﬂ?@ tHS RIZehSY cal Watethe@RApevsTastiok, th&@ellbte Epteed) tah@ thediket Similarly,
Al'ternatively, a | ozenge pl aced underneath th
the lozsnisf eart besanyoingirable splobeF ersxamplss theprangs Gall by shads of red,
of the ther "
blue, Sgerh APy AT Vi Py B heflof SRR L PO b to
indicaRfthk @fpesand slosape ol ﬂhel&belitdzrgantahekeag ékhei lozkingesiceal te
often have difficulty chew ng c§rtalnjt% 1
individyaliycuiapped etpeRcsaeethar ip Bieren 1ot BerkegingibydBrhedsy dlhimpwn
the aI‘tabout 1 to about 15 mnutes, preferably wi thin about 2
0 about 10 m nutes, e.g., vvithin about 2, 3, 4, 5, 6,

or, 10 m nutes, followi ng admnistration. In a
D. Mpﬂ’é‘ﬂépfé@n@#ﬁ&ﬂ W8nt, the | ozenge or candy delivers

[0163[ h %%Q%@Bgle Bh§o £ Bfesélﬁ hiReRtibm Sreidbhull ROMalapSitepplications,

scri d above, the | ozenges the present
e.g., fom@mng arsleepeligoygerc hhpgﬂetndwmhb sowgosibons afdht present irFyieption

prov1chot&g md %)&]%qsegqupiesiei&v%ﬁzeot%vﬂyp%o %j anéerﬁlt 'c%ras%tthg Oral mucosa with
surprisingly low inter-subject variability in terms of maximum plasma concentration (Cpax)
and the time to reach the maximum plasma concentration (Tmax) 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 hepatic first pass metabolism,

degradation within the gastrointestinal tract, and drug loss during absorption. As aresult, the
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frames are anenabl e to maxi mnum exposure of the
therapeutic agent to the oral nucosa (e.g., to the
wa@abiorgernl and/ or buccal nucosa), they are noPCHUSENS005021

anenabl e to user conpliance (e.g., users may swal | ow

too frequently and, therefore, hinder .grﬁnxi nmal . .
therapqutigingenteershs s syvpmicowcnlatgn gy gLty fhogisy pefod of time and

S K 1 1 o s 1 a 0 . .

ata su%sf@%n&%@i ﬁ%&f# SRR L A bk Bo o o A Aifnistration
of the therapeutic ,agent to the,oral. nugos This can
[0164]p elncasldisiop) t@wealpOﬂSPnSe&fgmﬁp@?ﬂwn‘iﬂ&h% Pﬁgr ﬁanﬁaé%ﬁ’a{e
compo§ilti5ﬁs fo? ol ?JCBQEWa&%HEtra%QQ'tﬁQ Qo EshiARMWE brd @R sF40m Mdcribed

Wit hout reducing the concentration or anpunt per unit
herein dbsgartiéulir bedausd e baffst systenr intthe cothposithenstof ¢hegpresent invantion

e e o B b BEFTPE B i
form, ﬂ;hg %l'feg%gn%hff@ ﬁ%e(n? Bei%cl&esctﬁé’ GkMiB clrelaSRER I8ubkthn@4lly shorter period

) |ng onhe | nder or  sweet en_l ng_e_\gent for anot her
of tim€ . gy rediicing theeinioto ansetriiftiodrapsutic aetivityd pyd aled/substapdaly higher

to reduce salivation. J0156] Th ar.rier. t. i .
conce o 056 B S o e RGP BREQY i gotain e
bufferlgygﬂaﬁ_r that is useful in keeping the lozenge in a

sem-solid state, and nmay be a solid or a liquid, and

may., for ex | e -be i gh- i ' . QF:
ool ApSSAEDER B P O L s o
humar #hd8Rtcdinhrypiierperind. Gryetaly,isladnisletsdaiosagdsiwill be effective to

_ conbination in the | ozenge conpositions of the present .

deliver pioemplabie. MiGEatF cUSRILTHIOHEF BedUBROSagRan g the pPpropriste site
sorbitol, lactose, sucrose, and inositol can inpart

[01 66]3( Q[dﬁ{lﬁilsﬁsticirmﬂthecdmﬁm@ﬂls tolfi éite yexeni inventicarih preferably sarried out

i Isintegratjon_in the nouth. 157] The | gzenge .
via ang ehifspeapind magesiaf i D TEOSePS EUEE P 24 el caviy
Examérlﬁseoipsruﬁg 100 BRIGR A sE A SwRltin KIRASHE] RaEdsa@hclédte without
erapeutic agent, typically upon the mxin of the
limitation) tiegentas ridmebrpnastod ¢hd flopraddretmouth (Hdlinewa dnugosh, the sheeks

ok AR5 ST b Do IR AR e s, e

lining %g Aldtiind, 4l RRMihatdPs (HRAHITThEscREADEY @by fom dch athepwith
about to about 10. Wt hout bei nIg bound to an

respecpar their ahatomyhdogypermeabiliy candphiypiglogisahrespaisg é%érqgﬁePreferably,
adhesi on between .the t.herapeut.i. . '
e cof SRR B R AR50 PR RSB b
mucodaCbeASSAbihaA thBRoRi nder. 1h this way, the therapeutic
a%ent rr}ay be delivered across the nucous nenbranes of
aoral, cavil ' ' e
o167 S35 el A6V shBAY S QoI o
an es &aﬂ% @&ﬁ@ﬁiémlumﬁdmi@is&atﬂirﬂou syseethic drgeddiverya Fowibemmate,
My be . . .
delivery %i)@‘gjegq%gwgca%g%gfe ngﬁlrtgg &%{n%uggst@:ﬁygﬁgs Itleq)%tilc Bt %gs% 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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[0158] The | ozenge conposition nay al so conprise one
or nore el astoneric solvents such as rosins and
wo e®s0%976Non- | i m ting exanpl es of such sol vent BCHDS2005/005021

di scussed in detail above and may be used alone or in
conmbination in the table

by the subywisesacs. the BngaRpst JayFr; 1}?;%58%3% b?@%ﬁg%‘é’%‘@ﬁ%é {Sﬁ%l?ﬁgf to the
stratiﬁe%%rghg%u&@g]ﬁgﬁliéFouﬁﬁﬁ?ﬁxf%&ft‘ Rf A% Y28 SVt RdOntains a mitotically

rocrys I''ne wax, ftats or oilS such as soybean and
active WeiltcellSeRe, mivhncimnthrahi manbeo o diffseméiofing ivterasdiste layers to

the suppaleial FoeRardoS RS &t 867 FBtoRE Striacg g s et B Eannt e ol
Ind. J. Bhd3, ',SE{. Szlﬁ% f4§tIE%Z gglﬁg)).e}@aﬁ&la%plé) ehdepiteliga of ke buccal mucosa is

VI'SCOSI I'vary sol ution of the dissol ved
about 40c50ecelidlayers thide sihilaithas of tressublingva) cpithglippypopiains sogiewhat

rover s, 58 “p o e 8 R 88 el fom
theb%gﬁgggggigﬁkgégﬁaapggégjcizers are discussed in detai

I .be. used ?I oRe or in conbination in the
ozenge conposi.ti,ons ,of t LI '

(01691 v RRe e teea T Bl syl EMER S b atLe
represeiidtfve oR Bfthirovagant feibkidual ucdsalepilhelitm|at wehlyasiother

- particularly suitable when inmmediate reI? ofrtjag
epltheliahﬁrthmltai myicogeHlartise! gf. of. dhagt. Saii SEdchlt( §§2e)) he thickness of
ncapsul at i t t i o i
e o A5 R0V g L, PR 5By SRR i o

mucosh RRAARELAH MBoRISDOLS0TRYN Rrdthicknkss, thils ¢hei rsd ambendt pal#tal mucosa,
bi nder surrounds, at |east .in a centerfill

. 1,
the subdisamaimagasndbapATELEne Ed St SRSV HHERGRBATRRS gLRONE 100-200
i B, P 1 i R ahting b o o
oral ca9Ril tﬁ‘bﬂemiqﬂ@ rthemeosaveEaread suj eztyormechanicalaiephi.e., the gingivae
a - .
and ha.]:n%J gﬁ@fég g,q%?}ge?e{tilqugeég B{%gr?? F]:}aenq%l 4 ffg i—fgg‘lf%?h gl?esﬁ%(?mae of the soft
- t f t i T
e 5 R o MR B sSgep e er el (18041 0 )
The ke%rﬁ&;ilmcquhblia ocorgain inewtral dipids| likie|casparides. and ey lrpramydes, which have
e.l ozenge can be. desi t ' . .
been aﬁqﬁ)@}a&gﬁwyﬁ Proyiipg abgmé:% ?ur.]r?: n.gfo :%g’%lgélﬂﬁg;lg%% Il%lggg %%?glatwely
imperfEatl@fo WhatelPlfeoti BAMNInCkaraatkd dpitheluybndhodsi soblinguahamitsiccal
S oornore non-hypnotic therapeutic agents. For exa
epithelid,tdo ot bontenasylsdranddesragd hayeanlyspal ameyats of eﬁﬁaggﬁ%@eﬂz et

h t] . i
al., gy R {0y R ROV e A e S1 DT Lo DAt

96:123-186 @K, s%w%_m&z-., iR YPhERubysal Dreg Delivdry, Bl 84. J. Rathbone,
conpri ses t

i
d [ '
Mared Bekboc b N Bork Slsb B0 (18900 Nevkp@rior oo Riide also
firs aver. This. it .f. i
conty Y o P A o SalRe gy gcosy

ceramides. As such, these epithelia have been found to be considerably more permeable to

water than keratinized epithelia (Hartis et al., supra; Wertz et al., supra; Squier et 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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hypnoti c agent, foll owed by gastrointestinal

absorption of a second therapeutic agent, isdesirable.
w@@sn0met est i nal absorption of the second thePEpEs108005021

agent may be desirable, for exanple, in order to

S A T L MR R

mucosd g%%@r‘ﬂﬁa&%a‘?é%ﬁl%@ébs@@irﬁ@ el AZNHR). ﬂlits%ﬁﬁédb‘ﬂﬁWs génbeally

ond layer Is present as a |layer |ateral to

based ftpcmsthe Irelgtive, thiclmess emd delgreagEkeratyization|of ﬂ@ngpm’r&ggmg{ with the
east one ther
sublm%ura Fycasad ﬁa? tg]é’rﬂ% noﬁk%{/hgip:fz%g tgié gﬁ%c%? Pssaeoe hicker

and noRd&MtfhizcAN ShPHe @blaﬂﬂ @6 teidSinttemedinledd tlablmees bubkeratinized.
sone i nstances, the second | ayer further i ncl udes a

[t r uf
01781 o 5 Poifietef et o R i R E A AR e BBl o
pﬁmm‘ﬂlﬁ%ﬁipﬂ&(egﬁﬁﬁﬁoﬁelﬂ! éﬂﬂl darbohwdates than maly;ommmy mot be attached to certain
er apeut i c_agents need not t ak

f
regionaan the egjleuface. obegECcusHIAY RlA%E bt kasiosion; gsgyell as acting
e [ atyi
S 5818 AR 3 i o
11:1-13{3982).i Brstafifiad squearis eplﬁlehtu eﬁ:nmpialﬁtewd&emgamhe bady, mucus is
desi r abl e, In this case, ativ

- synthesigagl by epesinliged pRES Wiff‘émg SesuP &% & ?}t‘i i‘ Q@)&ﬁvgr in the oral

mucosqeltnﬁ&@ 1E gé‘cr&@&’b? ik ?Bf"‘ aldPmBfr sRfaRPEEnds: &rpaﬁ)@iﬂlh@ (Tabak et

er apeut nts that are un-ionized are
al., sup;bas Rlaﬂﬂbdne br aly glalvt Peugoell Rmd@shZZ WM. tAdephysiglogicsl pH, the

mucus{aqp%gt c%%gesfa\él\%iglﬁ oge/e g@%%oqﬂ%%? 1&%%{% | sulfgte arsﬁﬁﬁe%g)resent on
the caﬁ:@ A@ thl@fiﬁ hfthdda folfn®h sﬁ‘éﬁ@l}a téhestvigel @nrnge tiadbinds to
vet saeo a stick, tab | et here, and

the epttheilall ctllesur&cmas aglpfineusdayes é@mgién el ﬁﬁvrégy“@ﬁ@m bgingbound to

any palrg art}pgcgrry tgxpzwn‘ﬁjer %frc%h X olf %e:q'}?sge\l}v{: ﬁls}lelglf nt%trag?edtﬁe <chahc acid
residuBd ﬁl‘éb’én@ ®n ttl'i@é&‘&fhyd?dﬂ@b ot réi@n@lshblﬁrfrcﬁ@ detekatting Wcth d&itherapeutlc

and dosage of the therapeutic agent therein.
agent,Th@ebbEEﬁhgéQﬂ@aﬁmgmmmﬁﬁ% |y wrapped or grouped

together in pieces for packaging by nethods well known
[017 2] n Ardghen Féatur®.of Mt diwitsnméntAdthienirslt casity onthp @m&}ceﬁfsahva

nposi tions of the pre t f
produecrdebsatﬂaé @@lﬂws}@nﬁ% Cdlishis e piplocips Aot DR AIIESies of I prt
I r t o
cavityf SOVl an dgBOS A ok obR R BRARIC e%‘?E?‘“%?%E s STtio major

deternibiamt dﬁt]pmsaﬂnvarya@amosmon msﬁie flow mteawhmhcn samnepénds upon factors

o o T o B o
typlca'ilgef&‘r%1 Ly @laﬁm  ABFRHAlAd 188 flowme) Y example, at

e pH of saliva to
high flow rates 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, accessible, and

well-accepted route of administration (Harris et al., supra). Suitable sublingual dosage forms
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a pH greater than about 7.8, irrespective of the
starting pH of saliva. In particular, the delivery of
w0 b@sohgsapeut i ¢ agent across the oral nucosa BODUSR05/005021

hepatic first pass netabolism degradation within the
gastroi ntesti nal

1t ¢ tract, and dr | oss I
include, e topt HHanons abletele s quieingistaly aget Esgbrhe), loaeyeey cndy.
3 1 Hl'u
o o BB AASHORISE0cHD, SpSTON  ipTnin
concenti@Fioe ivt thatsiliimguhlaegiohtbefare Gy taresyatemaeadly absorped across the

. tablet) admnistration,. [0164] In addition, the.
sublingUghBEP%; oﬁ‘%a‘i?f‘“lg’?f}ée i}\%@&'ﬁi} TUSGRE PO C 1?‘?1 rweég%uétr?td es
| &f f 82d foadstai B¢ ieiditodelivaidrugs
pmducge(oée %gétb?dg@%t%g(?fn&? ﬁ%’ a%gfsggl?{ggglé% mgéd escri bed herei n? | n X
with stpater deliveny peristcagaiccrnénds g drdessdieguenhdopingpegimens. Although the
conpositiong of, the present. inuenti v, .
oucca SRSy SRR bR Rk, AR B bion nd

high bldaRhiFBdit) 8F dahSilseIbel DeéFediwita bitcal AémirieratioauSuitable
agent reaches the syst emc circulation in a

buccalsidssgeafotmaincinds huithant liputation, chewing @mysetaglets (e yieky
. L,the tinme.to onset of ther h G 1act Ryl
s AR 5 S AR 8 YR, PO 0 o nd
sublinSIRRbd 28 Farlsaperfvrad i eossihteatinl nastfoapiovidinhatcraised

not contain the buffer system [0165] The conpositions
absorptiontahé bipasaitability 8 a#tus%n have particular utility in

the area of human and veterinary therapeutics. )
[0174]Ce Teriadrbase teecipirmiestitityest diogsethrmghitlid orblemaédsemengaatian

enhangﬁe;lb Iﬁéte lg%i?liﬁ]éggfi)ilntatée Eigﬁrgg W@lf ?Irlﬁ ér(e’ e IEXFV re]?%cifg gﬂsheogenteﬁlgtion
enhanc’:oéqg]lﬂl?i%tg ro?:'tﬂsqu;g&g{l‘lg{r glgergﬁ%‘aﬁ]!ré bOME ol nieBsdioemBAiice penetration,

rnven n 'y carried out via any of the
or of tB6 eyppttd alted dis nfturedfit therapetisragens to kehange peetration through the

menbr anes, of the oral, cavity. anpl es. of [ }
oral 3iopes S AARERSERRETBATCT RIS AARR P il b Syethylons 23
I M hibhRh ide)€e digivie obloades of
hundf%%ﬁ? g%FM%%ﬁ?ﬁ%ﬂ%%%?%ﬁ%iﬁﬁﬁ?néu;?mgﬁcosa)h t he cheeks
cetyltfimsthymmudasdromideecyplodextri, Agttveal subaieolslnic agiHePPpYFne
of the t | at al cQ ] LN s |
atyob hyoRgRBHaIeOREne ot R et PG et b Bleald BlckC e
phospBaGdY1Q1INEE, pHifdkysBSRAE pl@otias) 80, abditmnyhyletadgaminetetraacetic
pereabi lity,” and physiol ogi cal responsg to dr

acid (FERT A bodinmideex yabatsés isedimsslyiochole epf‘@é‘éﬂtgwcﬁag%tylchﬂate’

._ar.e admnni st er.ed ' C €. as
sodiufy B SUE R RelG, SR BFho BE Sy S oxycholate
well 34eASia sulesaasHidlysides, nd combinatips theraoll sui t abl e

drug perneability, is an especially attractive route
v f alﬁr%' nistration for system c drug delivery.

: & more, delivery of a therapeutic agent across
[0175] heTig fallowinpasambles assefferb peiiliigrate, byt ngtde dimit, the claimed
} met abol i sm avoi ds enzymatic degradation within the
mven§gst r oi ntestinal tract, and provides a nore suitable

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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enzymatic flora for drug absorption. As used herein,
the term "sublingual delivery" refers to the

wa@eaoosiresr ati on of a therapeutic agent across PEOBUS2005/005021
mucous nenbranes lining the floor of the nmouth and/or

the ventral topgue. The rm. buccal [y y
membigs SRR & RS dhth e ety 3180 FA0LS (098 opl Heet,
Curr. ?%ﬁ&tM@& (o, L NE7TRISORH0 NE MM AR8y hde iaNid-beatedeettbrane to
168] The oral nucosa is conposed of an outernpst
predict lipié musbsad trealbirhnepensigaitono Jheapsnabians aparasesrongiits ofias
| ayer |lies a . basengent nmenbrane, ... t W08
dodey by RSB B TR oG, AT B couted
membrafd & less FHRo@PhbM fleintiBof meh®raedf tiasralsavitg. Thus,lts to
the stratified squanous epithelia found i.n the rest of
enhandemenbssgy in thetrhembrane assay i viesy Bkely tbs magnified it Yive
basal cell |ayer, advancing through a nunber of
[0178]di $MecBitead Abiyaavdroperfsrai asiaglzalpiden tantrath solstipes ftiagithof 5.8,
| ayers, where cells are shed fr_omtheg;c,#r%i\ce of 36%1M
6.8, and71.8. hEhe elisplingntd Halues of] 8 werspdivptedsisinentresghy prepared U.

. 50. 145- . i b bihedd sugrvab adtisved
sodiurg et Rl AP GhionalsHu et BIRLG,. T aycgcﬁgbt hiﬂck,_ while
using 4 0.81 Mhcétie butifet sohgtical (a epik tubeodf sodivop atesite snd avnbintagid). The

fewer cell Iayers

The epi ligl, cells ingrease in
neutral T o 6 cPisciBizen Puedaps 001 eyt 3oL on M eREIBhe
bicarb!e@%e%cﬁdiﬁﬁ cahfbnﬁéé%%?ffef Sdidon). BhSatich@hRALh TeantmMbRAY &as

ime tor buccal nmucosal epithelium estimated at 5-6
measugkats; détaninipgebecdnatrtiation bf zélpidenrindhercceptarcelband is expressed

subl i ngual cosal epitheliuma 1, as_othen
os . (@fetive pPanseAT iR el b Aot i s “af i T Lhelow, the
effective krcrn?é'abﬁi’t} Bf £diBR&N)incréhied bhintdsoama 5884 htheplbal Srelatsato a
vari es depending on the site in the oral cavity. For

pH of 6:8zamd| 129% tedatbvede apHafdck aFiguuesl shews atbag shast Lgimataghe
. dn thickness, while th r sft pal at al
relatloﬁ@%%@ﬁﬁweteﬁé’ﬁﬁm %0%&6%‘&? MHIT 5%%,&{1%%\}% tr aIp t ongue, and

t he gingival nucosa neasure at about 100-200 mmin
Table { hiEgfentvspermpebilisniPesefizolmden 1t HBCEHGASIm al so
vari es depending on the site in the oral cavity. For
exanpl e, the nucos of areas subject .to nechani ca
stress (i.e., the 8fngivae and (ﬁm%glate) are
keratinized simlar to the epiderm s. However, the
nmucosae of the soft palate, the sublingual region, and
the buccal region afe not kerati nit2€d (Harris et al,
supra). The keratinized epithelia contain neutra
lipids |ike ceram des and acyl ceram des, which have
been associ ated w 68 providing a B&orier function. As
a result, these epithelia are relatively inperneable
to water. In contrast, non-keratinized epithelia, such
as sublingual and higccal -epitheli4,3 do not contain
acyl ceram des and have only small anmounts of ceram de
(VWertz et al,—Crit. Rev. Ther—bBbrug—GCar+—Sys.
8:237-269 (1991); Squier et al, J. Invest. Dernal

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

invention.

[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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96: 123-126 (1991); Squier et al, in Oal Mcosal Drug
Delivery, Ed. M J. Rathbone, Marcel Dekker, Inc., New
W/ 079ew Yor k, 1-26 (1996)). Non-Kkerati ni zedPCT/US2005/005021

epithelia also contain small amounts of neutral but

about TPreshisraes (i) GEHm{ ROBE=B{FI U6 FE A pal By PORPY from

about ]kt% a%?l 30 e afmcﬁin p‘fef&% Sbdit ZVYataBButt . In other

era epi t rris et al, supra; rtz et
embodithents thy Wit &ge lcempﬁteszﬂqm gt &,to mm:)zo I{lg)mlp jdefm preferably

from ab rimebi S T, B REmofor RIS blerir e gha 1091 fbout
25% bi/ Wef%& | BRbe THERSR "o FRh g RAPHR anidi@t O ?Bb'ek%ébt@f to be

dccal nucosa is estl mated to be about
nwashdd avess" gnéasdteothermase ielvasedoir absarbed duaingymasticagion. J
Invest. Dermal, 67:713-717 (1976)). The perneability

[0181]Of TrHnbftRE %Bodhﬁﬂ:‘n@ Rige @it ddxe o@ée’ﬂfmgwa Gragendigglny comprises
decrease in the order of sublingual nucosa greater
from abte®. $lutochbutrdong aolpidem utsdwse %&@o%ﬂ BeEspiEferahy from about

Lot R s P JERUERRE BrRS e R oty o phont 164
about 18V SlgRIHdANn Ee dee Basifolte rp&léfefabk}aﬁrbmmboﬁt 1. maeabout 12.3 mg,
menbranes, with the subli ngual chos ein Zbdg 3 [ vg 1y492
and s fom o 4 DIV hETis E Ga bR 8
R R A b e

zolpidb@ i Hee Bl foih bhékileformeb ks zolideletadraié). mucosa are
surrounded by mucus conprising prinarily conplexes of

f tioR
ot52F P g BELERALEL EORUARS g iRt oo
from ABYGLEOOMEY iyt 40,004 mlpldemeéiri whmwer aliores |f@mn ra@sw@mas per its
as acting as a lubricant, . eII
frec bitg B LEa ki Sl v b. 05 el a0t gl g mp fFRlefably from about
0.1% €olab$1étll7? ﬁ%&&e etho&ﬁr{eﬁtsl fihgad OQGWSGQQB ke, i@ne skilled in

ere in the body, mucus is synt hesi zed by
the artspﬂe#smlndz thalt ﬂlﬁ(ful@gelag rpetcpntggesedllﬂlgvaguécppeggmgdyppg the particular

h ovve n the,o
soulrcebg;J Ztoiﬂéd zeéln Hulerﬁr%o&nt gé@l?/lgy@%gggfd 4 ‘fllgezﬁﬁagr t&ﬁﬁ{l?ﬁ(ﬁp as well
as on gaﬁﬁ:u(J?Régedée ehte F zolgidl(ﬁiilgigzl)@I hhwtgﬁi Isgdlt%rﬂcd»f the zolpidem
chewih gumnmﬁmoﬂgpmrwl@ftrf@li ®fng Shli‘@élf pHldn gkegsy 8 ?Fﬁ ast gbqlﬁg 8,

L o
cohesive gel structure that binds to t.?g'ﬂﬁ | t hel i a Sili
[0183¢ elA zalpidpmcahewingguya WA fRee gcqo&sgg to( 19g pggcedure. Silicon

d10x1qseﬁlg§}gm %3% r\%&pa@&'d okaggg‘#ﬂ) the@¥crB&H, kh @ tﬂeﬁﬁoé&éﬁ@ﬁtﬁ a blender

syst ens o0 resent | nventl on neutral ize
cont G8Hd kgmaﬁmcblrgmmwﬂe;smm JarPhidnmagemb €hyHheansterial was

blendebmil) nimaiesbyoipiAeTarTaEh REAL LA P HORTLHH R GHE Scon 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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[0172] Another feature of the environnment of the ora
cavity is the presence of saliva produced by the

wa 2005029791 gl ands. Saliva is the protective fl updr/82005/005021
all tissues of the oral cavity. Saliva is an aqueous

fluid with about 1% organi c and inorganic na%frlals
[0184] ThBquahparts efshe blendedrhagsiontents andthe/blegdedgnpuuiof e hage mixture

were bledded fs2an b Gpnil iy & Molieb s SFAEA R4 RALLLAGAH hY/5pidem

and gufEEHs8 SniRfurShddBea biealed thigetheral soa@am caﬁtiohzyte (@410 kg), sodium
ranges fromabout 5.5 to about 7.0, elﬂgendl r;% on the
bicarbdriatanOr 06k g) Frvm asegind0d3 ke, nantpan gu@v(zo ?éfg) fespaigmat?-072

o w5 GRREEIL BRSSPt o
ten mihifePRIUWOD0 Qiffsﬂﬁoﬁ diogideh ke ﬂ&vbﬂstusedswetems folas: natural and

C&Vlty prOVI es an agueous enVl[ n t f r t
artificinhgrape flaver S0/ (6r218iked srtralend d griityonal csy o(§a]108 kg), natural

o ] R B 50 RO OO | %%Pmm@ngmg%ﬂn
(. 215(kfg),ta!ﬁﬂ natued] passiod fruit aype WKARME fpvat AS6dg).i on and

hi gh bioavailability of a drug in a convenient,

[o1 85]ac ?ﬁec‘ ﬁieﬁh Pas ?%e&%&u@%@t BEH RHeR afll tlﬁ;ﬂrﬂléﬂd%ﬂ e drodiiditional

et a Sui t abl e subl i ngual dosage
15 mlrfmsnﬁ\t{[@ieﬂdm stemratb ()(Djl 14 kg)iwastpiassed thrgbgle s #20 segh screen and

TR X I
plastm%ﬁ%@ %étsﬁféﬁ %Qf &RlcBarid bﬁ§§ ‘Y/el'%lpgkibed latt@me @lﬁ&}ﬁﬁ&tioﬂidg@ fo bsorb

l'ingual region béefore they are system caII%/
mblentnnmsmw ’Hmbismi whethen berpigssed lmé@z&@ts ugingdhe ppove-

descrl a%q 5& u?z{g&%‘ég g%illg e s&f ac{fttfix fonﬁ ( e d%]!ﬂlgfﬁzi ﬁi'lg cBQ\meg gum
is abo&%@ﬁﬁr&r@r a5 é@&o dgpsicilavelagé deig pdftu@@sme bflfreimcnbbmr 75 to
l'ivery perio equi renment s . and/or | ess f

regue
about h@kmnﬁgom%dn@éﬁlﬁonmﬁ Aotge Raicle sige af thedees e Chewing gum is

consi de
e R L B0 BB RN Br AEEr Db ifeaee
binder§2dic.pl so be observed with buccal adm nistration.

Sui tabl e buccal dosage forms include, without

[01 86fq Ui 'T‘(l:lé 25@2%{1}/ 2o é;gurﬂ @go& &t ’cﬁe E)Fesgnt invention can be used, e.g.,

ving), | ozenges, cand
for treainebnt bfinkdrkaia; Hef Holnher diydrags, (086588912000 In certain instances,

after t}gegg{r:oag u{%‘é@t a%g%?qg? sgget glg{ﬁ St e{;,ll?eg\?lﬂ% g?rhgpglgg%lgon into the mouth,

the su@ﬁét%‘h@% QL éh@gm@ éiﬁ'f{ Qé is@ﬂ%hhhllﬂdcﬁfe vatinithonl - @édidhted pre of

I'ncrease the perneability drugs through the ora
chewingigomdpr goues Itcaabauh 2@ nhlam@% ﬁganpawm@tthm AERBREC] rﬁteth@bout 10to

e forns of .the i nvention. The penetration
about ggﬁﬁ %Pesr I?I‘Ek}tebéﬁl&gu&ﬂéﬁie?pdésc d%? alters the nature of
the oral nucosa to enhance penetratlon or of the t
[0187} hat typicabdesaghformeafihezaipidemehewme gy of the Rrsert 1pye fom is
demgneﬁqg ?)%o BEAT gxge%éée%rfas%rc%ﬂgéh&aﬂgn of at least from about 20 to about 300

nanograms of zolpidem per milliliter of plasma. For example, a 5 mg zolpidem chewing gum

..b

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

about 2 hours. Similarly, a 10 mg zolpidem chewing gum can be designed to produce a mean
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oral nucosa. Suitable penetration enhancers incl ude,
Wi thout limtation, polyoxyethylene 23- |auryl ether,
W@poosiars1 azone, benzal koni um chl ori de, cetyl ppeT/UsIEMS021
chloride, cetyltrinethylanmoni um brom de,
cl odextrin, dextran sulfate, Iaurlc aci d, propyl ene
peak}glg

SFRbFonceRiEaion yeitha thedpnas-ofi frove abeys 10R do about 300 nanograms of
zolpid¥t D Jé{dﬂt@s‘fna Wil %b&l:3a uufeg't{?b G

pho at | I ne, polyoxye ene poI ysorsoate 80,
| enedi am net etragacetic acid EDTA")
(0188 o Slths% R SR rormeDs S of egarm@nmo& pravde hienvenient,
reliab® Fféeﬁl@a‘i’ hahalats r%y&é}ﬁ' ﬁéh%ﬁﬂé Zﬁ%ﬁgbﬁta%roﬁ A 9 mucosa.

i cyl ate, "sodi unftaur ol ate
Notab(lyg mln@dm&ly& gmha:bm,poaﬁomadré cqmbberfirqndlysdmﬂmfaxmgiaﬂpﬁem with low

h
e By B T LS5 ek T e e o
reach tﬂel rﬁ@hﬁﬁhﬁpla@ﬁ& cé&%ntfrﬁloh' (ML) sd et Hh@fa?%ﬁiuda‘ﬂ%/%@feb% amount of
npl e Zol pi dem Menbrane Assay
Zolpld@xmmré thd bloedstraara svithim atipaih 30 imgnutks, éﬂfrmnuss,olfs mpidutes, 10

min B IR TR AR E Dt 8 Bloim i elcascd fom the
carriedd] ust rrent on the extent of ionization, and hence, the
extent to which a therapeutic agent w II traverse the

B8 ol A MRS 5 Vet Ghem

[01 89]4 1 Th@)&aﬂ@l&lmm% the amdf-diysdmﬁg, uigk-dissodwing SanliRflewable
, 1:277-351 %2001) This assay uses a
ZOIPIdIePH%eEQ%‘PM“%ﬁB Hearessntipeation. | i pi d nucosal
menbr ane penetration. The nmenbrane apparatus consists
[0190bf Zalgidehe cambe fremintdeieassanbled cingmbshivnes desaibdd abdvearIa these

e I -
mllhgﬂ_a!ﬂiés(mé) BEI RN M ERBRred REA ﬂaﬁr&@?&lﬂ%ﬁ?& %?%e@a%&%oﬁ%bout 1 to

very |ITkel'y to be magnified 1n vivo
about 4@ gm/gndr\moee prsferah] prégmuabionty?2 Rodbpiut2fmigarih odice embodlments the

it a8 B B2k et PRS2 o

15 mgDatilmiteSsieioiBlP o ar dvened ﬁfa%@dt HMng2é. goaﬁ&ﬁ 2b9fi 8 6,7,8,9,or
solution. The acidic pH of 8 was achi eved usi ng a

10 mgp Iy panizculedy prefetsed fn@bochmlems,u the uia deseonpsises a é@@h qualpldem

e85y G onlBar b P it S ompaa
or greaacblumalﬂhbmtﬁm&éﬁﬁdhétﬁpdﬁﬁé Rematyeastilf 8106t WirlaBility of drug
Permeati on through the nmenbrane was nmeasured b

absorpiiene i PushyrnhodEmenin daHdesasiof firost abrwt Bitelabavt & m%@olpldem are
prefen%‘af:@ﬂfl Qhit G6kds FIHorktS rﬁé Q«glsﬁi%&dbemg 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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as Pe (effective perneability in centineters per
second). As shown in Table 1 below, the effective
w@eoos®ads1 i ty of Zol pi demi ncreased by nore thapCBBY20a5/005021
a pH of 7.8 relative to a pH of 6.8 and 129%rel ati ve
shows bar chart

Hof 5. 8. Fi
738, b foke émpn@l qr‘%?%@ﬁ%ﬁh?)“‘ﬂb@%éﬁnwﬂswmﬂue of zolpidem
SRR ble 1. Effective
mﬁe‘%gérlﬁsabl [ tyllt?ggl@%% Pidelanét%(hrt{a%@a menbr ane assay. pH
3 Exanp

[0192; ( m Siﬂ x@}%l Fﬁ%agqu? gﬁ%zol¥16ila;1g§)lqtfﬁo§1p@§%|cgmpnses from about
0.001%4 olbbhital086%% ZbBided Qh KRHRTBEMBEh B &%M&L&é 1 %ts Hee base

the present invention. [0180] Zol pi dem can
form)s prefanetdy gmeabost ¢ h%vioraloutid Bomposprefesabla srodestemnit b& to about

70939045 ke ARG SRR RO e B 35 S s

4.0% 2Oidein ik ugda rOne skilled4A R ﬁ?ﬂﬁde?&aﬂ@@%ﬂ&l?@fo&%dlﬁgspercemages will
tartrate salt fornm, preferat;@é/ﬁfrom about

vary depending wipra thﬁp@rtlsvlet squags qf Zolpdiana bBliged? theamadyot of 28pidem

i dose conprises.from.
desueHQnt eq’ﬂﬁg ﬁ)‘f’ﬁ]ﬁo t 188%%%1 %ch I;uéf 2?358 F%Bg P# 6@?’&6’6&}{&'%&
The bﬁffélmyelbmﬂf tﬂézmdeﬁ&hlblat (%ﬁahﬂblsﬂlaﬁ]préxﬂdes&&ﬁﬁ'ﬁhﬁl, saliPary@H in
m about 10% t o_about 25% by wei ght, can be added as
excoss § rl%@gteabom 7.§sprefreablyratigast ﬁh%ﬁt 8rn g 108 prederalolytablepet about 9
(e.g.. 2 Jy&f away" and not ot herw se rel eased or absorbed
=7 dur rasti cation. [0181] In another enbodinent, the

unij .dqse r serv ng of the chewi ng gum conprises from
ab P e%‘ls g dasselyingablgis: 7ol pi demin its base form

[0193{in A i@f)iﬁeﬂrsﬁfv@-ﬁﬁ%ﬁ(fﬂfg" tgﬂbﬁp%a Roddth r%tgcﬂfé foqgvﬁlﬁgprocedure

her enbodi nents, uni t ose conpri ses
Magnadmntstemraﬁed,USB (aBd k) Wes dassgyl tHolugh ddi20inmeshtssrebn,emdiihareloaded

into b RRBLRAED o K5 B Sy V3P al B b ki sy B

materﬂbﬁ'ué bl%n&ﬂ fol1GHinmie® Holffiddm t4t3% EP(0/6534 16:)3as g%m%ﬁi with the

) . In additional enbodi ments the Unit dose
magn%@mp ﬁﬁegr@tﬁ (8.07ike) vsing emartsir phdipestien The eemtinieg siliomderdde,

t r L demtart 82] .G ven i.n
along %v%!h %ﬁ 1B &g%r%gl‘&?%&eaﬁﬁtg WS, g{l é%% %lg&é%él &h“]‘e contmumg to grind.
The gmmﬁﬁtdriamﬁe HahsfBeed fm@ﬁrpﬁbtwmgo a&Dﬂa%rﬁ&ta%thn%@d 9ng
Zol p m (I n what ever chosen f |:rl] neasured as per its
0.01 kg sﬂlcone dioxide, and transferred into the bag he contents of the bag were then

blended for five minutes.

[0194] 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
mannito]l mixture had been blended together. 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 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).

55



10

15

free base form, preferably from about 0.05%to about
2.0% and nore preferably fromabout 0.1%to about

wa20%074701 some enbodi ments, about 0. 25% Zol pi de@T/0S2005/005021
used. One skilled in the art understands that the

10195} 0 A Ve R gl el A drct PRy S them Bleaflsl e 2 pdditional
15 nuaﬁéefz 'hlgﬁghé?s%ﬁh kReratd\0l118 kfgb Bak g£§§&g{6¢&§hgie}#n%@gegﬂ&eeﬂ%nd

0 particul ar releasé rat sired.
added1th éhepbl e andsylended fof fivdwmirdivdspiThe blaidemisnligeted and placed in

s RS T S0 LA 550  St Boo P Sr e heS0S S Es
ambieRD oIS, MhebRhAR Y it dofFRlss@PR taBlctL Wy usélgé)ﬁfﬁ procedure, the

9- 11;_. [0183] A Zol pi dem Chew ng gum was ma
avera ¢l sige vbthetisug Glel, enipidpnprio tedtlow-diSplvimpiabli thabdet 20

. P (0, 35 s _passed through a.#2 sh, screen,
microlfs bituiere i BRonl 87545 e Bitieis e b Rt b3S tbout 100
microfi® Ml ddaition! feavahgdHtisediR 7R diflg Bk RRANATES fag 1416 is less

material was blended for 10 m nuteS. Zol pidemtar trate
than oppquad tothe aveppgenartiglesinsdi e ¢aridrdngieficnisie.gi, @aindwmse, binders,
etc.) (0.02 kg) using a nortar and pestle. The remaining

" silicon dioxide, along with 0.228 kg magnesi um

stearate, was added jnto the nortar while continuing )
[0196} , Aysscppd zotpidlemr siomdissakving tablst wes madq agserding tacthe fergndation

' . ri . . .
st LG e RHIE REARE, YRS HLAR Lo hdy e vin
zolpidemn satitus bidartdnateh agl sueliven chdondit;anaadtol aid $drbigol; and spearmint

m nutes. [ 0184] . Equal parts of the bl ended bag contents
flavor, GTAIGRE: BB S, BT 0 B e PFRREEc e hrce s were
screenb@SepaPat@Y Gl nARE tof oM a%%r{é‘rl)’% end. T’ﬁ'ldcssgng%? bfend Vyrﬁﬁi{x%nr compressed

_ repeated until all the em an base
into tahlets dftee tesbihg fiatednteopetifoemity SBYi usingathisipoowdeare( thelal@rage particle

size ofi urdi e ArBiAD 0 B8 o s Sin Mgt P 3Pty i
less thé® bLeduALth the a@l&g%é Pér@clt Be B lﬁi%@%friéi‘ R 6 YA Kl«:: %ag%‘:g@ase,

.. and artificial fTavors and blended for ten
binderg, af¢y). 0T lpounikgeight Hir pachdabldt wad 2 mThdhe pEvadithe tabkat was about

9.8 anfFlfaifn S0 ¥RescilBls Bss RGN 418t ) iR P pabtingua
admin{s@afi®® kg), natural and artificial fruit punch flavor
S.D. (0.180 kg), natural cherry WONF DURAROVE(T)

I . . . . passion fruit type
Table %UZR&WE?F l?)&%hés@%x}m? %%@225%@% 185] The bl enépvvas
I 1 h-screen -and then bl ended for

AN _addi tiMatdrial 5 i nut esUnikQmasrity img) ¢aBatck Quihntity (g)

Rl ORI A nded thr 11 vd-Monut cs] The VANE was

fsbhias BituaoiugUsEed | 1 pl assoobegs. 1w SUigsamogel

WVU 10000 '210.000
Mannitol, USP 40.000 840.000
Sorbitol, NF 136.000 2856.000
Natural & Artificial Spearmint 6.500 136.500
Flavor
Sucralose, NF 1.000 21.000
Silicon Dioxide, USP 5.500 115.500
Stearic Acid, NF 3.500 73.500
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anbi ent noi sture. The bl end was then conpressed into

tabl ets. By using the abovedescribed procedure, the
wae@sageeparticle size of the drug (i.e., Zol ppdEnp2005005021

the chewing gumis about 20 microns, as conpared to a
tpypteal—average-drug-particle size of fromabout 75 to
Bdagnesiom Stearaten®F | n addi ti o,500he aver age ﬂ)ﬁﬂ.ﬁﬁ)@:l e

Sihé BatéWquinhy FHmtiBtidn proaites A [HeY kA do@yUNT 1S 1 ess tHam or-
equal to the average particle size of the carrier

| NGF R &E-d‘i’ssol BRge, Dbinders, etc.). [0186]

The d m chew ng Jum conposi tion of the present
[0197} n\Pemlpxdnnmmclbélssxﬂedg table) was horde taceatlingnbd tiof following procedure.

MannffGRs de anhsorbifeid %gﬁ*sbeweaeﬂaieqdﬁé?g%%r?a&%%eéfsf’o%mm carbonate
(. 33@1@@%&19;11% 'b?d%rlﬁinﬁﬁﬁOQBS kg e W tfff&f{FBP@] fi%g'lﬁrtd}al

nmout h, the subj ect ew ng gumas i
mentlnbﬂafmn(g 025 ikg), wnd hucawiyser(@r&ﬁ&xgb watee‘tdemdeﬂssepkfraﬁelyeﬂw tem minutes.

oo s Bperd O Saecky andtioces bt fios o) RRBDSToBH 1o

minut&d zﬁiélttﬁen ﬂ?ﬁ@ecﬂﬁh%dg% at#IQrinéih%&%&Q ethe bRAGA m&t&ﬁé?%ﬁg then added

dosage form of the Zol pi dem chewi ng gum of the present
togethien o:nmressgd e it@lb@@l Bbuwn@ﬁus:proaedlmethag@r@gmmle size of the
oncent.r st f out, 20.to about
o PR b st R BBI 2 B %% o

typ1caex\&lﬂ£§eﬁiru@p&tlﬁﬁ 62 dl"ﬁiﬁﬂhlfd%@% RSatehiin Q@h&ﬁnﬁ el ﬁﬁﬁﬂm the
produce a nean peak plasma concentration within th e

averagemﬁi&écl@ pize Pfﬂheaimﬁﬂn thc)qmek—étﬁg@ufmgcdolﬂm é@ss thee agfequal to the
averade ot A BPEe e otk ke Blon Bl RAMAYL BpBER T, 1 o
10198 At BI R A e TR DI Wea Mt Sp9araime 4b Bhnforogation
showtd it TBBRM erﬁﬂggﬁihggﬁ)c buréO'TREd %%out b;@nﬁh bf éﬂlg(fnoqléglde with

plasma W t nutes to
zolpid@hnesqdﬁmwcmj)ogatm amquodmnt bioarbowdte; trhannipto baeidorbitolparidi on

convenl reliable, practical, and
polyetfRH &5l SERER SR et CUA g P sials, Goepidone, and

crosca%&hos%ﬁ&% WH@t aYed 'R ka6 Wle'ﬁﬁs gMre &%@HQ@ %ﬂapd?ély hFmixed
capab ﬁ delivering Zol pidemwth

to form msmgleslulbpda cT evangla tbieni twasithent compsesséd ingx iatriets pleasesting for

conten AR bl o rop Hhise oty esi i v e Ao

zolpideh$ 8rthe YRicRIMS0IviRY taBRE Ria86H ®hREShst WRidAli RIS AR %{’Téqual to
wi thin about 30 mnutes, 20 m nutes, 15 m nutes,

the aveppgripasticle 5izgiof theeprriesingrodiantaie. & gunbess, bmrsmemt a‘@e unit

weigh oi“ §£qh48%18irﬁ$‘%$o; rg%g‘ﬁ_gggd tlgeotnialtep Sas gbout B's an%)%e nglned 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
Mannitol, USP 40.000 840.000
Sorbitol, NF 103.500 2173.500
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[0189] This exanple illustrates the sl owdissolving,
gui ck-di ssol ving, and chewabl e Zol pi demt abl et
W@ owp0%476i ons of the present invention. [0190]PZDUptod®ms021
can be fornul ated as a tabl et conposition as descri bed
bove. 1n these enbodinents, the unit dase or serving

chrbd’p@vicbbbeﬂFcorrprl ses|from o 0. 1 |to abger.5d®0
I a rdem{as neasured—imm+ts—tartrate
<t§r #B‘E‘ OSésgél y trom aketfl0 1 to |about 26559,
A1 yURy Rerld R 41385, 2 IﬁFOT‘ aboufy 3¢ 0 abgut 25;8sod N

init —dose comprilses from about

Lrlll:r\.lull LI 2 I B = OO S o Ut

jﬁNa@JIah&LArtlﬁGlahﬁpanltd bm préﬁ@ﬁabl y firom ab3mfo®@ to
afftaybr 15 ngy, and nore p eferably from clbOUt 2 to about
[ €. 0., apout—2,—3 9ot lvﬂgr
lﬁu ‘lchT‘?nFarlv preferred en‘og)é)ﬁprents t he uriltY%ose
SR IAsxide A9l of Zol pi dem ghagh is |gss thes she

.
ad nnRr or 'l' gh|
rose L” +ead ﬁ vset—+n—teerreretab—oralt abt+et-s—buy

 dsgnssipe Si@ﬁﬂfﬁiaﬂgﬁl e or| great 800Bi oavaill abi | iGBy)Oana
aBSKtch Qlantith FmRIcH prodiRé&st2n Yok whit a&esWel T as T ower
variability of drug absorption. In such enbodi nents,

unljollqggﬁs:h@{vaf,rqubggout 2 to about 5 ng Zol pidem are
referred, with unit doses of about 4 ng Zol pi dem

[01 99ﬁ e lAn@l]piéibm ichenvalle {abat #fas mpadd acording tothedoewingfuyocedure.

MagnSARTReug o fo 5 BELPRRsot ek A M imsih by gaded

into a BRE&cRAtalndG 81 GRS hmnmagfan@ﬁdjsm@ 5998y srBieol, and 0. ozo kg
rel eased or absorbed during tablet dissolution and/o

stearicragid: | Eherpeatial[wesdlgnded fomkt minutasnZelidem tartrateERIEL Q34 kg) was

r out
sounfi035 LB 18 05 i LSRS08 atin
siliconndioeidgyraddrrvaith §.208 Gpmadpaediuh. s&érdt@wabmﬂedZﬂtoﬁhéTﬁ}ortbﬁwhﬂe

. ot her enbodi ments, the unit dose conprises from about

continying Ao grindy ybhs grfeniwgt%lsm% frangferredsing ¢ plaptie bag, ergrthe mortar
was ritie8 1§80l 01 légrr Ql%xu}e gﬁd %Pé&t 111%@’ ngg Tﬁ@ gorH@r[t? of the

preferably out
bagwel‘bdildnblerﬁlédf(ﬁ‘ﬁk&mﬁlu&@ 4.1, 4.92, 5.78, 6. 56 7 38 or

8.2 ng. In additional enbodinments, the unit dose
[0200]C OEEl'.idl Pafis é‘f 1k ¥l Blg ckdditAGI th@bfeﬁ@é?i ﬁ%%ﬁtcﬁ iR Rere

form ehg Zol pidemtartrate). [O Gven in
blended/é‘mgm anmcme wyesutesh el lifoprocehe mwat adzpee‘ted cuntrbaﬂ; thtei zmtpldem and

mannifi? ARG EHR e SThBER! tes?tﬁ?li?@tg&ﬁg"%g@%@/ o s
blcarb&ﬂﬁ@((f mmag) hecanloy s nSla@O At lsu %)%ch %ﬁtasﬁar%e (0.072

nor e refera y from abou out % and

kg) wese then 1%1@@ infip drecrlensley withaatvadl sad amlfmltfbvatsmmﬂ biergeg for ten
ik PO PROELTEN xR b Aol AUNISIE: EPNaF g i

artificinbgrapflage $.IM (01218 &gy, rdepanaddagifita khéde faeert (0008 &E), natural

source of ZO|ﬂDI denutili zed, the anount of Zol pi dem ®
and artificial fruit punch flavor S.D. (0.180 kg), natural cherry WONF D[PRAROME flavor

(0.215 kg), and natural passion fruit type DURAROME® flavor (0.035 kg).

mn\

[0201] 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

58



10

15

20

25

30

desired in the final formulation, as well as on the
particul ar rel ease rate of Zol pidem desired. The
whedosero7syst em of the Zol pi dem tabl et conposi t POUS2005/005021
provides for a final salivary pH in excess of at |east
about . 7.8, preferably at |east about 8.5, and nore
averagg ,pg{tg]led%qz? ogt[he degsd.eapolgiden) i thy chewpllg tabdet i3 gbout 20 microns, as
i . : I : .
conneffL 503 e 00 e o LLEH (28] Rrons
additidng tHecaverage panicicizesof thérdrugdn thra chitwablattabldISP1e6OthAb ok gdual to

was passed, through a #20 nesh screen, and, then | Qaded
the averags battipiesizaer thesRTagr AnRgrgaients {6g k §Umdars: ?)mdegsp &t ar

USP and 9.569 kg sorbitol. The material was bl ended
[0202]f oiT'hd @olpident tablet Guhpisiteom dfahd prasent ER (oD Heglsedvasg., for

oD Lhe TRAREm sLefesle (0,02 el Wi B

the moRkID Bk Mblddt BneddGh BhdRBNCRLIAMSE SBHALE SRR vﬁﬂ?‘@% At Qedicated
the nortar while continuing to grind. "The groun

type oheltemrabl tebigkeatepproxinsdtelyrandiveragoraie pf awui t0 traahoushll chidves per

] tar, was, ri.nsed usi.ng,0.Ql1l kg.silicane,di oxi . ,a
minutg 1y eBhaltndr iR S 0et 3hB0 ot Bick of £ @951 hg it inf Bmoutn,
the subjB@molisanélRdict hddrhdath fHeMbKgRS and B84 lswhllowt wRak tise t@blet is

the bl ended bag contents and the bl ended nmannit ol

dissolving px svealioavseafist thedalethss dissolsedli ti onal five mi nutes.
This process was repeated until all the Zol pi dem and
[0203]maANypiehl dosxgdiiotm RAthdvesdih ealadtiRgatiat invemibniddesigned to
carbonat e § 0.1 10 kg), sodium bicarbonate (0.570 kg),
producg, #i, ayeERgP Rlasmasangegiration:of 3 denstilionn@bowt 29 Rgpoutdi§ nanograms of
. q r
wlid SR KR B BREnSho Sy 5 020 Uty A B8R o
produdeernmearmpiak plashialvofcddB@tibuy withinsthé rags of froxi sbeut The about 100

flavars, used werge.as follows:. natural_ and artificial
nanogi3piz el Zplpisat pes Mllifler ofplader ithiBaipH S WGP EppR Hhours.
s e 7 I ifL.Cl it
s 10 gl s Bl ) g e 21 Ll

conceriDtdRARGVEB yheﬁm@érf fioln atddmit II@() to ahodt 3G nrr@Erapessizoipidem per
aesf TUlt type. DURA r.) flavor (0.035 kg).[0195] The
millilitgy 8%12:12‘?%5@%)’5@8“{ %I("B‘E‘}ﬂﬁs 9 "‘E?‘f %(’)n]%%lﬁs'scr een and then
bl ended for an additional 15 m nutes. Magnesium .
[0204]st Ehe teblet compasttigng)of Heesprpsenst yentinnprghida axpgveniert, reliable,

practichf L6 Bas SRERE i ol P20 Sorder P it alons Saeby, e
tablet duRgISositioNe afd dabstile gEtapti$ deldwfing Ralpidenewvahibw @mer-an?m d

the plastic bags to absorb anbient nvisture. The bl end

variabilisin tens efgnpriesselasma eoncapraion (Coy) ard th tin to reach the
e e T SR

enters tedlboddteam 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

invention.

[0206] 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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m crons, as conpared to a typical average drug

particle size offromabout 75 to about 100 mcrons. In
wa@adasnron, the average particle size of the dregr/iusonenso2l

sl owdi ssolving tablet is I ess than or equal to the

o YSTESE R 5554 oI T S LS ot
embocZﬁieﬁts O@ERInR oSt SSiRpdeR! @ohﬁ%oﬁﬁ 2 YRS RIe n%?éb‘?;? Qétﬁ%mjéférably

e formul ation shown in Table 2 and th
from q@pbt%mb@ut Thmee asdmareprefepbin femagboui 2 icahout il@mg;i e.g., about 2,

A T T T T AT —

dose of zalpdem Sid€isatR$Ran the 9add tﬁpl@ﬂlﬁusedwc%ﬂﬁﬁﬁﬂ%‘%l tablets, but
stearate were prepared. The three bl ends were scr eened

posse%@wlmaé@@le anereaick bigayalapdityrpnd @Sﬁwféhmamlc aftigity as well as

SE to s after
lower ?ﬁ n # gﬁrl'gaé)\é@ otfpﬁ%na%g%ﬁgl? Vv dsgcﬂ em]bﬂgl S Uit doses of from
about b It@ﬁlﬁﬂw Seng kélpidenecirageef@add, W@ﬂh&mﬁldbeesqff abbet Aﬁihg@olpldem being
Zol pidemin the slowdissolving tablet 1's about

e.
partmé@ﬂhm?fmféi fmaca@ Inidern.cfox exapple. o te diga ahayt {0% tawbewds% by
1. Z@ [ W
w8 SoRln ST Sl hPRREART Syt e
away"\aad nﬁﬁﬁhm}wseT Tebeapéd mfabsdnbed ainfired lovapealulutidn &nd/bemastication.
remai ned stabl e. These tabl ets dissol ve WI t h| n about

[0207]1OIrIT!1r[Ht'ﬁ(§%n{HB|d{rﬁé’ﬂt Nde hbé@%%éﬁVﬁ@ﬁﬁh@f mﬂ?@@é ffom

| pi dem sl ow- di sso ving ta orrru
about Q;ﬁﬂ d:mabpm#ﬂ imgyzdlpidem i its basepfoudmdsm @t p@ﬁ@rably froidabest. 1.64 to
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percenfzgiE i iy e ER G R DRERWAEIoREFe i Zplfidamm P8, the amount
of zolpidhah BEHIRA S tHeSith forﬂiﬂl'fﬁtilgﬁ,sﬁ wdll AR e philticular release rate 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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lozengbm dlmVlng at swallovesredier the lozenge has dissolved. The lozenges described

15  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 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 lozenge can be designed
20  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 about 2 hours.
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artificial grape flavor S.D. (0.215 kg), natural and
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onters {4 Plobeekafh iR & S0 flen) M LTS, [EiRlef T RunhEs. 5
minutése ogevengwithib abeyt 162 milmrtss afetr zolpideDid 02basth @roﬁﬂ’cﬁél cdfior.
tabl et conposition of the present invention can be

Exampkes!, DRsStutioh Profile§ 81" B t P (%fn% Tﬁﬁﬁ%?@Lo%ﬂ]eggegg(%@bpgg?%st

I nstances, after the in tion o
{0213] nffbl&qxenmtﬂﬂlnstratcbsethsu@p&dtssmihbmpmﬁbsdm\aﬁpﬂempﬁm-
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ot her instances, after the introduction of a

I muth, the subject holds
mZthgﬁ?aﬁ‘@%ﬁﬁgggﬁ%da %I%a%%tl%gue and either swall ows
whi Zelpideen guibk-aissolsingitsisiel (Wpihllgidissvibd Mngﬁélymtabgut 5
tabl et has dissolved. [0203] A typical dosage form of
t he #815F)dent abl et of the present invention is

desyen rr% RzBRAHBGY UL BOSHRNASHR 16 AGRALS Aill) Of

rom-ab to a anogr arms

|d per [ 1] ter of ma. For exanple, a 5 ng
[0215120%["8 @gﬁpggﬂnﬁl @&i‘nl%"&%@@gﬁfg@“{so produce a mean peak

PlRfHeE cgpentrati on within the range of from about 20
to about 100 nanograns of Zol pidenper mlliliter of
pAWS\HWSEAapUWSE m nutes to about 2 hours.
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r‘aﬁmglec&ftﬁgmﬁﬁhpﬂtsodﬁﬁ to about 300 nanograns of
Zol pidenper mlliliter of plasma within about 5
rﬁmnrilé:spwsla%mmz hours. [0204] The tablet

Qng-~ Qlf the present invention provide a
co en| ent i abl e, practical, and painless system

for delivering Zol pi dem across the oral mucosa.
[0216] NOT%P? be{o%sh%ws thep 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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zolpld%ﬂ Rabi9s 6¢ ﬁ%@sé‘sg% MvatFofl ab BoriPiruE F £4 secér ﬁiva eﬁgécﬁﬁ?erclal oral

possess arabl'e or grea
tablet. and onset of ther apeutic activity as vveI I as | owner

| nt er-subj ect vari abl ity of drug absorption. i such
h&@‘iﬂb&blﬁ i %d)i PR a9 TABRL O ”9
ZoI prdem arelp?hé ¢ alﬁl uni't osg? o?ﬂgout

[0218] Zqu» evdnmatb &ier@apaactokmwha pi‘qﬂlepoﬁ&i alhimgualso(achmnﬁttqu:ﬂ ztépndem

formut i 2118 B oo e EGLbuRed b 381 R b e sodium

bicarbd g ard¥Bd7 B8 seXiRBCIsbnbR (PErmNASHEN) FuYctedted BY eight healthy
ot herwi se rel eased or absorbed durl ng | ozenge

subjectdi($ slas i forakend Formulation; 4 stes edmirigo ]und¢r thcn &tbtneqt's tongue and

the unit d ey Vi n
ad 2 B B ppigiatiots. SR8 Bhrilio R iy SGERS,
perforthéSwhas Gixbsequendy] opi-Rblrphhehakinetic o hﬁwmch sG¥jetie
about 20.5 ng. In other enbodinments, the unit dose
swallowedpalivacs arate of 8Y8Yi2: 2 0640 mynugse aver 26l Oqmingtepsrinddd fimen
1" " b
( swalfokv?n {11%% )3 IR e&ﬁﬁnﬁb,ﬂag% ﬁﬁlﬂt@% c[)\{lﬂg}lﬁga%ga %Tgfs%\/f‘ilgﬁm%%sahva
every Zainﬁu;tteSSOV%r HQO neingte pefibd (Ite 3 ‘tﬁécksihf 26mindted Bactd; 4.5 nfin®k2,

78, 6.56, 7.38, aor 8.2 ng. In additional
Swallowms&t}nﬁﬁf@% to pyiellqyng salyaeveypmines oyent 0 misutgperiod (ie, 2
blocks %g? gi'iuﬁjg%t‘s aéhthﬁ eﬁ'ﬁ)abﬁﬁﬁmfu{)er A i lihe FAEDth Swhllowing 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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Di sso ut| o Profjles for Zol élf_‘gem et and Lozm
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di ssolution profiles for a Zol pi dem qU| ckdi ssol vi ng
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[0220]] ”H@Ee ﬁl@aﬁ'ﬁxﬁ%l&&tfc%ﬁ@t@ |o§tafned[f91213tﬂ*]nu]_ﬂﬁm(¥9 FRASIHEA 88%pared to
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st R AT LRESTES Ll CRfs 38tV

concer@4HBH bP& MR fof ‘P"Bﬁhﬁlhﬁ@@AV@élﬁlc@ﬁl sfughhgw Ro&/&&e@ @abfet}Ja%F%he 3
Appar atus USP Ap ar at us dium = at e Buf

differegt tafva]@mm@tn@ﬁs x/@‘gmuia&mg]@ (eroral (PO) Amblen )» whlch was
obtained from the literature (Greenblatt et al., Clin. Pharmacol. Ther., 64:553-561 (1998);

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

peuti c8fy

odstraam
OUIJU T UCUATTT

utes, 10

Zaol-nt hnt arc th

nf
T tulgsll \JL’I[I \.

i nut e 20 m

different swallowing times and those for Formulation B from the literature (Greenblatt et al.,
Clin. Pharmacol. Ther., 64:553-561 (1998)).

Table 9. Pharmacokinetic parameters for Formulation A and Formulation B.

Formulation T max (min.) Crmax (ng/ml) AUC (ng.hr/ml)
Formulation A 70 159 592
(2 min. swallowing time) (25-180) (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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Tablet: [0218] To eval uate the pharnmacoki netic profile
[0221]of This studyidemoastiratesdtiati delivery oé golpisiep! srepssttbe pial aicess praduced

EDEY 7 e O r e O

those db3éREM B3rahé Esthmélcid] bl tab)et \#BEnE ey HouR PEribd fioWihg
heal t hy subjects (5 male, 3 fermale). Formul ati on A was

adminigration. sneddigion Plasmagalpides cancedfrafions syeee arddevgd wathjn

st S0 L SRR b 00 0
zolpidepeondeatiatiohasranonichivetd antilio6dyinutes @inbherSackgiesnsert) or 102
. swallowed saliva at a rate of ever§/2 5 ar_ 10 | )
minutesi(ferea8lageé ! «Ci Farmecsl pder. obt: o366 kL PBIallPwing rgmmercial
oral tal%l%f@i"rﬁi]xmfsﬁgfioﬁxﬁ h; thd ?esgﬁt%'dfcﬁ/ DG ki Bide oﬁlecflggéwdered
0 swa y a m nut

OW ng saliva ever m nutes over
sublingned tabtkt (9 rapidly Sbsottedlesd bis ibstantidlyhettacbipavalability thahehe
swal |l oy ng t] refers to swallow ng saliva every .5 . ..
commwwhl@iﬂta&&éf e pryseht sty ajseshes ﬂa? e mprojepEREIoayailability
isi ] 2o tithel0 M nute swal lowing tine refers
lsmde?%ﬂ&g&gﬁtgwgﬂ% %@plgvla every 10 mi nutes over a 10 minute
period (i.e.,.1 block of 10 m nutes). ..Ser bl oqd.
022215 hisBts i o6 rRag Pl serveRlribr e HEB PO oA o
swalloﬁz!i@%ﬁ&ﬂey\@& 8B S UBaLtEOIsingthp Ul Fone ¥IE B Subjectd and W Aghn plasma
hi gh pressure liquid chromatglg‘;a_phy_ (HPLO) -t andem mass

concendyaéion pyertimg fqrviormulpton 4]t syvalleveiag 3Inp s dynd Rempluges picluding

concent.r.at i | NN ' . .
e SPREALGR 5 BUOT, ATy Pk st
swalloWinp s, Tasls[deUeioneshows Tiadinesn Palfestfot the phaamadoRihetic parameters
val ues_for the Kha_r macoki neti c_paranet ers det erni ned

deternyippddae Fomampléan Afsing s daid Bemall Sasubjectsien gxsidag the dats from
. of, 2, afd ' ] | ﬁ
subj ec%t?ar%haalgto&i ne e?‘ gu a@g‘t’vne@ %Péﬁi?"gs 41% ?agnu{ Garl% llﬂg n thg?e gtugy protocol

were eRtlodédefromethé andlysis, peakeplasma 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 Tmax (Min.) Cmax (ng/ml) AUC (ng.hr/ml)
2 minutes 70 159 592
(all subjects) (25-180) (28%) (44%)
2 minutes 30 159 570
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Tabl e 7. Pharmacoki netic paranmeters for Fornulation A
at a 5 mnute swallow ng tine. Tabl e 8. Pharnacoki netic
w@aroaietrer s for Fornulation A at a 10 m nute SKEI/US2W0F0P5021

time. [0220] The pharnmacoki netic results obt ai ned for
Eormil ation A

—were—thRen—conpared—t trar Ilbl UKI )
(exeluding s¥hjesthdc:f | om t@é'gﬁackage inls(ﬂ’t and W)
liteandtWre for a dose equivallent Anbi en(r) or aI t abl et
Torg‘@fﬁlﬁ&éson (Forimul ati48n B). |Fi gur 6% shows the rf&n
centratio tine fors mul ati on As56%
(iaﬁ%% ubl i ndual Boae ed [t abl e(tgf%?at Lhb 9" 567

C

ehf CItIeI.S swaltgw g [ S and for 1ggr mul afi on B 609

(p B (PO Arbi en %Og ilch ‘%E,t ained fro Zje
(excludmgaubjp@s B-eqnbl a o di %0 har macol . ([?ﬁ Y.,
64: 5&6-H61 (1998); G eenbl att etal, din. Pharmacol
%aluesI 10ftEsent the ﬁhe&?ib Th&rtdnbbrd D PSrpntheset &lv [Tau @pﬂ@@h‘(ﬁﬁ meihioyws apdypaximum
values|RpBctivay. URS niiHerstihy@repthasesfarciak ianiet Ve reprgyeni e ceptfcient of variation
percerfl @Ne@£)mMi ned for Fornulation A at the 3 different

swal l owi ng tinmes and those for Formul ation B fro%1 é{rje
[0223]| |E1gmt8usen©@aﬁn®wmoféhe first 90 wyipytes shoxmindigure

6 9
pm%ag 3ol RO} PR i B SR 085 i e
Formufaﬁgﬁ AS@Ht dSthal 1R Bompdied rutib einte thnthpansstidfiskeep irf subjerts taking
represent the m ni num and naxi rru({r val ues,

Formulagiep Bd(rightedotted tine). nlpyaean plasmarolpidrmgonteniration effectiye for
represent th f & 81 TABleNa Yefd shows the
mduc1r(ggs\cy§ ﬁéﬁ%o“frh &gt%ug’%&ggl%lﬁg{lga cs that del i very of
reporte%qhﬂé RRRAGHSOSSE v dﬁmag firuiagtime in eahhcselijerttaking| Eosmalation A
I dem concentrations that were from about 45%to
attheh enb yWallpveiag 8Mehan t hose observed for the
comercial oral tablet during the 8 hour period
Table { 0| REWiriea daghiiakkkty andebtimed for Fdnulaben Apeak pl asma
Zol pi denctoncentrations were achieved within about 45

§8mu&;u1 ’UI A %’72{11‘3’9@16%2" NCs iR swidléHing | 10 min. swallowing
' tl 1€ |

ni strat e Re pl as %g@,llﬂ dem time (min.)
concentratd AS—Wery achreveu Uit ub nates 1g
(An]bi en(r) package [ nsert) or 102 mnutes (G eenblatt

et—al, i n Pharmggol . Ther., 64:5$3-561 (L998)) 14
folTowi ng commercial oral thblet admnistration

A2 i Y

such, the present s’i’udy shops t hat ?ol pi demfromth]ré8

nn\l\rlar ed—su

vvvvvv !...wa. tabtet—s Tapidigy _absorped and gas
sutfkt antial]y bette|9 bi oaval l ability than the

comgrer ci al pral tabket. The| pr esentigst udy allso shova#t
that the inprovenent in bioavailability s iindependent

of 6he swal [ owi ng t30ne. [0292] Fi gLﬂr9e 7 shoys the njtz,gan

pl ashma-concenpt+ratio i over re—f-ot 3uu notatijorm A-at
swal | owi ng tinmes of 52 and 5 m nutes "using the data

frogratt—8 subject sPand the|mean plasnma congentrati bh
ovef tinme for FormulationA at swallowing times of 2

ap@dnm nut s excl L2lBng 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 with 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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the data fromsubjects 3, 6, and 7, who apparently
swal | owed earlier than their schedul ed swallow ng

wao 2ops/0797abl e 10 bel ow shows the mean val ues f oPCT/B2005/005021
phar macoki neti c paraneters det erm ned for Fornul ation

One skite @ the arraH Bpmetiateati ghe oRet o Fgh h- B Bl R A=Sie

COHeSPOgﬁ%%g‘%é’B et%[fgleﬁlggtrﬁ%g[gl y with the study protocol were

romt sis, peak plasma Zol pi dem

102251 S BhrbmareA R RRAeSH PG b SRty pciffuftercd solpidem
prov1de%25%!f’t%r é}%r of %e‘? k?éﬁt‘ﬁlg é@aﬁ%ﬁé‘lﬁ&mﬁ QideOPiigne Gyinld thgsizdsemble a

m ni 10. "Phar macoki net i ar ape
phaﬂﬂaéﬁlﬁnéfmrmuﬁ]atfomntrwamtlﬁy aflminisiered goidsi. e g GeRiHgt ﬁqees:%@élon—

like phqq@ﬁgggv\geln:c%r g%% %nt g$r éflﬁg §§§e%‘i‘ td 8 c@rﬁ@ermﬁ‘@ral tablet in

epresent m ni mum

reducmg 'td%f’ S e, tH cutR B¢ Ug _vielintainfitpesleepriper, sotiahsleep time,

arent eses for xand A represent_ t
numbexm'"f amkemhgs)mnb@n@@ﬂe?mﬁy, [ebgl ingit WE%OEIS.OOIQE]I e‘cpreducmg
ed vi e g?tftthe first 90 m nutes shown in Figure

anymotglmrlrﬁaf %r:rﬁilg f—“l g]chreI 8 illustrates the estimated
e onset of slee
FcZoipidam SFawDissdyingcrod: Qw‘%kh?féss‘ﬂ\ﬁ%&ﬁaf’gt ak%‘%ée‘f i"ive
fo sl eep in subjects taking Fornul ation
‘{‘ﬁnﬁ’ Bﬁ%ﬁi é’g‘I‘ru ne). The nean plasma Zol pi dem

[0226] C OIS RittheRévatiatetht phamueeoltinetid prdfits ofg: subbegiadyadminigtered

e B ot Pl Ll B gl e
(F ormil'{éo(nr@%&nla% gﬁ%%er iddh El@-d?s'é&]vﬁ@taﬁl@ﬁ@hﬁlﬂa ﬁ@bfﬂﬂl@tol ’Dible 3

nt s I I t

@omﬁ%%mp?ﬁﬁmlmm ®l eediyse @qmgﬁe&gm'bﬁ% prqié%hﬁn fafm‘élﬁﬁ%
IS S rat t hat

Formilasorbbiats bealngoIRD. TORPIAUTH 6 SotaroiEfhy Slmiblfed

under ttng Q{ltsgct‘s %or%‘d@ %ﬁ@ﬁﬁd @Ellow J1§s@hﬁiontr£ta,ﬂz 4. haeithiaaboevdmixiutds.
onmmer oral tablet. In fact, the onset, of

Formuttiea® (Ry Tahildi) was sdmmmtfrrgd tuliﬂ;:r gmublgﬁ%qong%m laad  fast
mssolélggga%efﬁ?{‘@ng {I\Sllolﬁamg nﬁ\?l @‘[ KP@SV%IWEEB) YadR@Hinistered

h'is nore
peroraflg Ah3A SOIES WAS! Shelshaly ﬁei‘lﬁnﬂmhs mﬁlr&-wep cfasgover, fixed-
bjects taking the conmerci al tab

sequerEk Iphhmhcohncthestadst injhiph élﬂmcé‘iﬁ"é%@“feﬁa?f‘ IY%*E aorﬁ?ecfef eyFry 2 or >
mlnuteéﬁ)éfgf g? rrg{n\ég gelg(%{{ % P@fvgg%\gﬁn fcﬁr%%ﬁﬁatlbﬁs thad D.

ur t ernore, the
Serumpd'lééd@h?xﬁhéﬁérb @omwéd dwesafld momjlbﬁnngmdlt]lq/pla@ma fias pesegey for

ol pi dem provi de a soft
zolp1dﬁml lpvals ﬁ*(&p e@mg#}lgup%g@}‘ee lruétﬁa 9: 2 o @W%)H%&n? fass
spectrometry (MS).

[0227] Figure 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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phar macoki netic profile for intravenously adm nistered
Zol pidem As a result, this infusionlike

w@basoeweki netic profile is equivalent to or eRERNUS2005/005021
superior to the comercial oral tablet in reducing the

tine to onset of thera c .act
samiislep, s D ;ﬂxemen%af@@ps i s GPELT R fing wbtet
is rapid&g%)g&%'e@ gn es'&bé’ch‘nﬁ il ;'Y)ett@ﬂ Hl&%ﬁﬁblﬁ@ thhe t}%fcfoﬁﬁheroﬂal oral

uclt ng any norni ng-after residual effect? )
tablet. Eaitipiraers, Siamsa e shrey :forg;uhmts@lﬂn&e@%@@bﬂ%dlssol"mg ablet is

substantslglg ,'5?2 ¥ ga;{pgr}?pgltag‘ttug‘ﬁ\é Vﬁ‘#ﬁﬁ’%&’ nm%@%\l or%ﬂ!aﬁ t T @ﬁx@en?@tudy also
shows tﬁh’tttbé F}g@géﬁ’l GbidasdiRbERY £ahaépeadedt @E tﬁel ﬂ\tallow,mgtlﬂle and the

m s om#dlssoIV|ng tabl et made according to
formuldf@hloe‘ t]ib dibsolving wblebn C) and a 10 nyg
Zol pi demqui ck-di ssol vi ng tabl et nade accordi ng tg
T JHAdateAPagpliciiims cited af thik specificatingeare herein
[0223] eg%}:lgulﬂlecﬁf% Anbi ?ﬁ(r)a@r al tablet formula H[l
incorpof&ed hyirefticoce B)if pashdndjriduplasbl lﬁilﬁlfgmﬂpé‘tfﬁ‘i appHGRLion Weteon
L,Japl &t c%UkAlﬁfdu th
oy R RO RS APrares e e
foregmﬁg %Uenﬁ@n A BELER Geschibedrinl mmeaieteﬁl §yFESai aﬁilhlst}‘atmsand example for

m ni st ered under the subj ect.'s ton ga 18 as%llm
purposehi afxbirify b andeattending, & willheTRt lyaqygafe ﬁﬁfto ordinary
the art wollléﬂf fgg'l #Pacg}n(gv\gf ﬁqe 10‘ﬂatﬁ AR oﬁhﬁge@ QAnd efddifidakivns may

sujypeﬁonmdvmsa

be madeTh&SrWRYhdUt QSReNeS fron‘:l itespémicprencies pithe Apreoehelgines.
study in which subjects swallowed saliva at a rate of
every 2 or 5 mnutes over a 10 minute period of tine
("swallowng time") for Fornmulations C and D. Serum
bl ood sanples were coll ected over a 12 hour period and
the plasnma was assayed for Zol pidemlevels, e.qg.,
usi ng high pressure |iquid chromatography
(HPLC) -t andem mass spectronetry (MS). [0227] Figure 9
shows the nean plasnma concentration over tine for
Formul ation C (SL Tablet) at swallowing tinmes of 2 and
5 mnutes and for Fornulation B (PO Anbien). Likew se,
Fi gure 10 shows the nmean plasma concentration over
time for Fornmulation D (FS Tablet) at swallow ng tines
of 2 and 5 mnutes and for Formul ati on B (PO Ambi en).
This study denonstrates that delivery of
Zol pi demacross the oral nucosa produced peak plasnma
Zol pi dem concentrations at a substantially earlier
period in time and at a substantially higher |evel
foll owi ng sublingual admnistration than observed for
the commercial oral tabletadmnistration. As such, the
present study shows that Zol pi dem from both dissol ving
tabl ets
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Is rapidly absorbed and has substantially better
bi oavail ability than the commercial oral tablet.
wo-oslogg7epr e, the onset of sleep for subjects pekiUsy05/005021
" either Zol pi dendi ssolving tablet is substantially
faster than that achieved with the commercial ora
Al tesent study al so shows that the
i mprovenent in bioavailability is independent of the

swal | gwi ng £ | t f j ' '

abl e [ 2o ttbiin (Bf Sl % BipbllF bl 3ol M ora
mucos® Ridicomipbsitien compdsihg: t hi s specification are herein

i ncorporated by reference as if each i ngi vj dual

bR hypaqtisREeRt sslectedromp fic Eaun ¢siRERS ok prapidpgopyrigine, 2
0 Kb o BB Rl PRSI st

desaltithedof;n sonme detail by way of illustration and
exanpl e, for purposes of clarity of . under.standing,. i
P Fepgicr BisuPieyR Gameiees birorebsEblnenat ipnireaibyin pbo
t hep@hfed Jf,léésgﬁﬁo@lfngtaan ghm) fohR9thedhobthl sad Nventi on

that certain ange I fications nay be nade

t(b)e p bimarywoufiesystempantprisipgfa arhankte sspiand @1 biacarlsarafessalif

.the ended cl ai ns. I . S 1. A.solid
whereip gy GEREY Bt e e eah o AYMHO 2 a8 4wt 78
irrespebtiR IR stAMIn@ PR ofSAlifla.cONPOSi tion conprising: (a) a

hypnoti c agent sel ected fromthe group consisting of

an i m dazopyridine, a di hydropyrrol opyrazine, a )
pyr az@ opy rA aempestiometrlainphaviescis seifl binary buHersysten) iises the

sal t. thereof [ [
o of Gl 1 B istgrfin oS &1 eatsPRhs B sHERAERTRI R, .
or less follow ng adm nistration to the nouth; and (c)
a bi n&y buf tempssiséreot claimpt,ivilietgn aaid didrap dtffersaisterrarnatbes the
a_bi carbonate salt, wherein said bjnary. buffer system
pH of saliva tosa pH @renterdhansahout; 3, respecivys ‘b&b%\ﬁ 11 O FHYE-
7.8, irrespective of the starting pH of saliva. 2. A
Conpogy tiom %mﬁl)s'iﬁ&l & cLARPT St itr&iR s dRiaRR YrdHids@omplete
systemraises the pH of saliva to a pH greater than
buccal absuhlingudl disintegsfien ini stwubf ntikgesordless fofopkhgrdnsiaisiretaon.
3. A conmposition of claim1, wherein said binary

buffer, systemrai sgs t . of, saliva to. [e
t han out ‘8¢ oppp%gﬁxégfcﬁg%%fwl}eﬁ%ng & r"f'".’f%% CpﬁpgiF &% Rlast one
binder 8Ad hMaast fne AishRdRasid dgent ifsuel RidvE proferti@i 1o avide a buccal or
_carrier provides conplete buccal or_sublingual |
sublingtiabdisintagraitongime af aheytid ninwpnen less fglowmgrdminstaion

adm ni strati on.

6. A composition of claim 5, wherein the ratio of said binder to said

disintegrating agent is from about 0.26 to about 0.79.

7. A composition of claim 5, wherein said binder is selected from the

group consisting of a sugar, a sugar alcohol, and combinations thereof.

8. A composition of claim 7, wherein said sugar alcohol is selected from

the group consisting of mannitol, sorbitol, xylitol, and combinations thereof.

9. A composition of claim 1, wherein said imidazopyridine is selected

from the group consisting of zolpidem and alpidem.
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5. A conposition of claim1, wherein said carrier
conprises at | east one binder and at | east one
wale®snoregr at i ng agent in such relative proportPONUS®05/005021
provi de a buccal or sublingual disintegration tinme of
about 5 mnutes or less follow ng admnistration. 6. A
conposition of claimb5, wherein the ratio of said , .
bi nderl® o Shremppsifion eflaim hovhesensaidslinydseparionyrazingis
b about 0.79. 7. A conposition of claim5 wherein
sai d binder is selected fromthe group consisting of a
sugar, a sugar al cohol, and conbi nations thereof. 8. A
conposilt i orA odmposiiion f clainet evirersinisaldpygerolapycotidine issselected
sel ected fr.omthe group,consisting of mannitol,
from ety GMSISHPE PF SAICOI ARGt | oS t herof . . A
conposition of claim1, wherein said imdazopyridine
i s selct eds boapbdiich 8f Qi £NRlShisAA @fbohgleRhl $RMted from
al pi dem 10. A conposition ofclaiml1l, wherein said
the groap lepiigimgrof e dippr cazhametei and popregibmrcartiohateA conposi ti on
of claiml1, wherein said pyrazolopyrimdine is

R R e g TR A

from tiegrbamnedRistag bf gt bintirmaferddpotiesigmMigarbomsé.st i ng
of sodi um carbonate and potassi um carbonate. 13. A
conmposition of claim1l, wherein said hicarbonate salt

i s selldet ech PPBROTHRN of Jup borisrenispg binary aiignsystem
compriRbEAIRAD %ﬁoﬁ#@a@%ﬁﬁ%ﬁ YBaRionakbonate. 14. A
clalm

conpositiron o , Wherein said binary buffer
system conpri ses sodi um carbonate and sodi um .
bi car bidnat eA cafiposiicapdsint 1,ovhepéin shidicompositior faither comprises

o ST W SO S80 B SHESL 0 S
solvenf aV¥B¥r nAferial, %ﬁg@@ﬁfaiti%,sﬂmiﬁéﬂting @géﬂt,' a RettiBl@ehtdhn e@ulsifying

zopecl

preservati ve, | ubri cating agéen a wetting agent, an
agent, e selbbilizirigragenige sispending hgdasi, a coloringagent a disintagistingl pgrgt, or
.agent . a coloring agent, a disintegrating agent, or
combn&agx'%?ﬁxg e|°g‘ns thereof. 16. A conposition of claim1,
wherei n said conposition is a dosage form sel ect ed
from tiee 9roUPmpEISHSdT d1gnDl, wheréin 8fideonmositieningdgpags form
a chewabl e tablet, and a dissolving tablet.
selected from the group consisting of a lozenge, a chewing gum, a chewable tablet, and a

dissolving tablet.

17. A composition of claim 1, wherein said oral mucosa is selected from

the group consisting of the sublingual mucosa, the buccal mucosa, and a combination thereof.

18. A composition of claim 1, wherein the average particle size of said

hypnotic agent is less than or equal to the average particle size of said carrier.

19. A composition of claim 1, wherein said hypnotic agent is zolpidem and

said binary buffer system comprises sodium carbonate and sodium bicarbonate.

20. A composition of claim 19, wherein said zolpidem is selected from the
group consisting of a pharmaceutically acceptable salt thereof, a free base thereof, and

mixtures thereof.
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17. A conposition of claim1, wherein said oral nucosa
is selected fromthe group consisting of the
wa@abkiongernl mucosa, the buccal nucosa, and a PCT/US2005/005021
conbi nation thereof. 18. A conposition ofclaima1l,
wher ei nt he average particle size ofsaid hypnotic agent
is less than or equal to .the average .particle sjize of

said Grri e comResiyen 9 19, ghepsn 314 compositipriseseiyoted from
the groﬁ@b?néf@fi&g%hﬁoﬁﬂg@énéiéd%%l% ¢fpQd said binary buffer
systemcC

npri ses~sodi um carbdnate and sodi um
bi carbonate. 20. A conposition of claim19, wherein
sai d 28l pi depormposstitreettadalinf 21 mhieten spid apmpositios isi adgiiniktered
. a pharmaceutically acceptable salt thereof, a free
sublm%lgﬁg. thereof, and mixtures thereof.21. A conposition
of claim 19, wherein said conposition is selected from

the grgup GOBshedditith &fclanl DX eNEfeiRBdd sodlimSatatboithte is
tablet. 22. A conposition of claim?21l, wherein said

dessicapbrpated sadgmm bivadwnitei st ered sublingually. 23. A
conposition of claim 19, wherein said

sodi umhyi car o e s .

bi car %h at é&) ggﬁg’oesﬂ!l%lo%gcg%h f%hv_h%?e% F’%i c%ﬂ%lé v%%lglétl pnercent of
sodiunt &beRndediRhgbitaboais géatsobtibnor epabiortat eveigh percent of

sodi um bi carbonate is greater than or equal to the

zolpidege; ght percent of Zol pidem 25. A conposition of claim
24, wherein said conposition conprises fromabout 1.0

b 5. ol | i
to aboyut Oﬁﬁgﬂiﬁg%tﬁﬁrpﬁ A8 24 Utk Mid Egﬁgg%ig&'ﬂ borpiises from

to about 1 percent ‘'sodi um car bo ; and
about 1.0 cmateoosls vékightpercabioadlpid@mOfromi apout e teabrut 10.0 weight percent

. dessi cant -coat ed sodi um Dbi onate. 26.. A conpositi.on..
sodiun et ayralearab HOAIPE 10 SO B OoRE EdhasFicib oS atiroos e SBdium
bicarbdMatOht percent Zol pi denm about 8.0 wei ght percent

sodi um car bonat e; and about 11.0 wei ght percent

dessi cant - coat ed sodi um bi carbonate. 27. A conposition
of cl &6m 26 compesition efalaimcZhpdisrain eprmpesition eptaprigss about 4.5

weig 3 BRER. sy L S ol R B0 i

percent @Bt icoatad edditindicarBsnateher ei n sai d conposi tion
conprises from

27. A composition of claim 26, wherein said composition is a lozenge.

28. A composition of claim 27, wherein the weight of said lozenge is from
about 200 to about 300 mg.

29. A composition of claim 24, wherein said composition comprises from
about 1.0 to about 5.0 weight percent zolpidem; from about 5.0 to about 9.0 weight percent

sodium carbonate; and from about 7.0 to about 11.0 weight percent sodium bicarbonate.

30. A composition of claim 29, wherein said composition comprises about
4.0 weight percent zolpidem; about 7.0 weight percent sodium carbonate; and about 9.0

weight percent sodium bicarbonate.

31. A composition of claim 30, wherein said composition is a dissolving
tablet.
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about 1.0 to about 5.0 wei ght percent Zol pidem from
about 5.0 to about -9.0 wei ght_percent sodi um

w@easosorgse; and from about 7.0 to about 11.0 wedTO2005/005021
percent sodi um bi carbonate. 30. A conposition of claim
29, wherein said conposition conprises about 4.0

wei ght_ percent Zol.pi dem. about 7.0 wei ght perce .
Sodi urd% ar bhATEoSIHPROATaRR gg."@%%ﬂfi%%i? (bt geleoted

from agég.gﬁﬁ e&?sﬁs%ng 3t a sPHWLERRASH gitz%jet%d Gl q’fﬁ ! _.cggs_ow}\ﬂgfa%ie@.

conposition I1s a dissolving table
conposi tion of claim31, wherein said dissolving
t abl et33.s si&lcempesitibn oficleine3 b rwhepein drswsightnef seid dissolving

sl.owdi s [ng t t and a quick-dissolving tablet.
tablet 1§§r.°n73\gl?;°éﬂ§‘gheﬁ°t‘?go8ﬁggéoe@gai m 31, wherein the weight of
said dissolving tablet is fromabout 200 to about 300

ng. 3434 A CARBRSbIitiON fordelitdy iof 8 hyp@itR dpdnRidss tikdsal mucosa,
__across the oral nucosa, said conposition conprising:
said copeposhiomppnptis@igagent sel ected from the group
C ISt of [ I d] . . e
RSO SepP i BRRR L8 Eon ine ot g midsppyrigie.

phagdimasiplyiroRipliazies s pirabblepaahidiid) ande bharfdakewtically acceptable
carrier; and (c) a binary buffer system conprising a
car BdhdeeoEal t or a bi carbonate salt and a second

f ah?’%’ nt, wherein said binary buffer system
t)(g§sagés e pH of saliva to a pH greater than about

1cP a budare dpffet sysennfontgrésiigg acdrborgutepddltalr adadarbenat3&lt ahd a

conposi tion of claim 34, wherein said binary buffer

sysBesend hpdedng 38e0bH of saliva to a pH greater than

_ iy . : ; ' ! v
whoreif 3tifhy bulfs GERAGRISLE 1R pHL OFsEVE1d 4 P M BRI 5,
irrespebtifd effthe yattonppthoSsdivahe pH of saliva to a pH greater

t han about 9, irrespective of the starting pH of

li 37. A i tLan. lai m.34,. wk ' i.d .
i daztbyr | ACREoPRogh pLOREE ST EhRiR s I bORE Prmaise
the pHYf s€¥ o RGTH gRegtep i @BBUt $38 . irrfspettiRROstithe Stbrtdk pt 8f $iliva.
34, wherei'n said dihydropyrrol opyrazine is zopecl on.

36. A composition of claim 34, ;vherein said binary buffer system raises

the pH of saliva to a pH greater than about 9, irrespective of the starting pH of saliva.

37. A composition of claim 34, wherein said imidazopyridine is selected

from the group consisting of zolpidem and alpidem.

38. A composition of claim 34, wherein said dihydropyrrolopyrazine is

zopeclon.

39. A composition of claim 34, wherein said pyrazolopyrimidine is

selected from the group consisting of zaleplon and indiplon.

40. A composition of claim 34, wherein said carbonate salt is selected

from the group consisting of sodium carbonate and potassium carbonate.

41. A composition of claim 34, wherein said bicarbonate salt is selected

from the group consisting of sodium bicarbonate and potassium bicarbonate.
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39. A conposition of claim 34, wherein said
pyrazol opyrimdine is selected fromthe group
wa@emsiosd7sng of zal epl on and i ndi pl on. 40. A coP@DES100H005021
of claim 34, wherein said carbonate salt is selected
fromthe group consisting of sodium carbonate and
pot assj.um car bonat.e. 41.. A osi.tion of claim.34 .
her o1 sai & GRBRNHORal dalnFE et il S BfTing aont i
selected FRIHP tHeORSIS EdrlAstiAE of # HictNoRidead bigaR! Al AphdphA6 Salt)Ahd a
bi car bonat e. 42. A conposition of claim 34, erein
borate galt-d second buffering agent is selected fromthe group
consisting of a netal oxide, a citrate salt, a
phosphat e sal . . it
o o) bt aa cpebfiofoPAAR 24, Mdein 3y bt THRRCl T the
group ¢H8lsfing oNa biiden)d gafn lvask) andeombinagions themef. and
conbi nations thereof. 44. A conposition of claim 34,

wherei n sai d conpQsi ti IS osage f.orm sel.ected
from tife grgﬁam@aﬂgp%f’f d %igvdhea%l fgd COMPLFEQR Hif (RFage form

st SRR ) A g 81 oSS bt i, o

dissolvireg bteed from t he group consisting of the sublingual
mucosa, the buccal mucosa, and a conbi nati on thereof.
46. A gonposition.of claim 34, wherei.n the average
oar t1 551 Seoppostpn St ik o ien s e ubeh BtBigpied from
the gro%g Wahsibtthg dTRhAVMiAGEal BRichss tie: Hicesl BiicoSaiafld @¥bhib&lation thereof.
47. A conposition of claim 34, wherein said hypnotic
agent is Zol pidem and said binary buffer system )
conpr i4fes sddemprsiipneheeiam 3¢, whsrsinthoprvermes padicde dzrioksaid

oo GRBF UG5 O %885p s, o pBRTROSE il 7 47
consi sting of a |l ozenge and a dissolving tablet. 49. A

conposd.i onAebmpbsition 4B8¢lainkd4 eitiersiaisaid hyppaii dgeotis izelpidem
admnistered sublingually,. 50. A conposj.tiqn for

and salgyinaps by tet Sylof SATEHISCS SOSNR CarOBES oF eAipmoRibRTsisand a
[ﬂﬁ#{% ition conprising: (a) a hypnotic agent

secon se egi?lgggﬁom the group consisting of an
i m dazopyridine, a dihydropyrrol opyrazine, a
pyr az A% pyr Arpuipngiiiomaticlainparwisenisiid sbmpositior i sghsicted from

the group consisting of a lozenge and a dissolving tablet.

49. A composition of claim 48, wherein said composition is administered

sublingually.

50. A composition for delivery of a hypnotic agent across the oral mucosa,
said composition comprising:

(2) 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) abinary buffer system comprising a metal oxide and a citrate, phosphate, or

borate salt,
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salt thereof; (b) a carrier; and (c) a binary buffer

system conprising a netal oxide and a citrate,
w@bwsphate, or borate salt,wherein said binar ypomismos/005021

system rai ses the pH of saliva to a pH greater than

about i rrespective of the starting pH of saliva,
Wherelefald&%Mbaﬁfﬁt $X§%nb1falséﬁ therptbof saliva et RHEReatendhamplput 7.8,

mespe%{]ﬁtgég%w}%f&qwahe pH of saliva to a pH greater

out Irrespective of the starting pH of
saliva. 52. A conposition of claimb50, wherein said
bi nar ySIouf f Arcoswssition pb¢lsies S0, vehepéin shid ahary duffer srysi;ehi raises

eater, th about. 9, .irrespective of_ fhe star
the DHAY SEl 9 DB greaie’ DumaBatit S ircabetius oh bpsiaiivamt] At by
i m dazopyridine is selected fromthe group consisti ng

of Zolzy, dermérr%bﬁhgﬁam% Sd\vﬂ%ﬁ%ﬁl'b‘ﬂﬁr?fauﬂhadyﬁﬂeﬁpralses

wher ei n sai d rrol opyrazine is zopecl on.
the pHeod §plivai toiacp gtea@lr tham ggut ufiisespestivesif ghe starting pH of sahva
pyrazolopyr|n1d|ne Is selected fromthe group
consi ng of
o cl i 0% cafip T Betath a0 e gt i B bRREH b sBfieed
from the@oG ObHRistRE if 2blpfignoindagidea um oxi de and al um num
oxi de. 57. A conposition of claim56, wherein sald
magnesi um oxi de i s .anorphous magnesi um oxi de.
conpost4 i onAGPIPPsition stclaine.avheran |sadéhlwd5@r@yrg0éw%ne is
zopec 156! ected fromthe group consisting of sodiumcitrate,
potassiumcitrate, calciumcitrate, nagnesiumcitrate,
and amoniumcitrate. 59. A conposition of claimb50,
wher ei 5. sai 4 cpmpegtian ef dlaim 50,sviwetiectidpyfazolopytimidgine is

stecte 357 R OUD IR SO GUSRPE “HPRIT b phosphat e,

di basi ¢ pot assi um phosphat e, rmnoba3| c cal cium

phosphsy. e, Aicbﬂ%bﬁu@l@bﬂéluﬁﬁ BOGAIRAGHh 8aid TRAALASALis selected from
magnesi um phosphat e, di basi ¢ magnesi um phosphat e,

the grogp sebasiing @frmwsmmpmﬁ@m alumEe eKiddasi ¢ ammoni um
phosphate. 60. A conposition of claimb50, wherein said

bor at egpal tAicﬁnﬁ)géiﬁ&Il Sf’clgi'h?%, wherein said magnesium oxide is

amorphous magnesium oxide.

58. A composition of claim 50, wherein said citrate salt is selected from
the group consisting of sodium citrate, potassium citrate, calcium citrate, magnesium citrate,

and ammonium citrate.

59. A composition of claim 50, wherein said phosphate salt is selected
from the group consisting of monobasic sodium phosphate, dibasic sodium 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.

60. A composition of claim 50, wherein said borate salt is selected from
the group consisting of sodium borate, potassium borate, calcium borate, magnesium borate,

and ammeonium borate.
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t he group consisting of sodium borate, potassium

borate, cal cium borate, nagnesi um borate, and anmoni um
whoeooaneze761l. A conposition of claimb50, wherei NnPERUS2005/005021

carrier is selected fromthe group consisting of a

bi nder, a gum base, and conbi nations thereof. 62. A

conposi ii on of claim50Q, wherein said conposition s a

dosage®t-or mAsemenosiignof slaim 78, Wheel saisirarderinselegtedyirom the
SESRLS: }g(ge}pn enah , and a
groupgl sso?lgior%b?a ’edtqgmggfggeﬂﬁ}:éé%pom %tﬁ)gtrs]ﬁ%%&{:f] ai m 50,
wherein said oral nucosa is selected fromthe group
consi s62.ng &f conipesiiohlof olgina 50 whesia, saidhnipesitiah is a dosage form

0Ss and a conbi nation thereof, 64. A conpgosition
selecteJ Qi 1he, S0P CREHIED! £ IRFREE AATEY g e A D Rle fbIdaml 2
dissolIMPRMdtC agent is less than or equal to the average
particle size of said carrier. 65. A conposition of
clai m 50, wherein said hypnotic agent is Zol pi dem and
sai d bbhar y Ameninesition of elaing §8pwherein saidmrplouepsa is selected from

o s JRPREEATE SR R0 R RIS s PR RGN o R on ot
conmposition is selected fromthe group consisting of a

| 0zenged.and Aecodipesitibil bNelaing B0 ekherbif. thdaepagRARItidO§izObS said
[ erein said conposition is adm nistered

¢l aim 66, wh C .
hypnotie, pgenh i 1559 than gisequal te dhg sragedqirticde sige pf spid Garger. o
hypnoti c agent across the oral nucosa, said

COMPOSES | ONACRERLHbAGE b 58, PHRAA'SLE f@@ﬁ&gc SRLEEABfbidem
fromthe group consisting of "an i mdazopyridi e, a
and saidl bigaty bpfier systany campnses amoyphoag alagpssiinnotide end aritrate,

har maceuti cal ly acceptable salt thereof; (b) a
phOSpl‘g‘é‘?’PFnBPfa?eaﬁ'(c) a ternary buffer system conprising a
carbonate salt, a bicarbonate salt, and a third

buf f er g9 aﬁ%infpo%@ﬁ 6f flaim@bs) &ﬁr&ﬁ%ﬂid%ﬁ%%ﬁitiﬁﬂ% ®lBcted from
rai ses the of saliva to a pH greater than about

the gropp@onsigt lozenge gnd e Wisselvingttablgt. pH of saliva. 69. A
conposition of claim®68, wherein said ternary buffer

systengy al SKRomposition of claim 66, wherein said composition is administered

sublingually.

68. A composition for delivery of a hypnotic agent across the oral mucosa,
said composition comprising:

(a) ahypnotic agent selected from the group consisting of an imidazopyridine, a
dihydropyrrolopyrazine, a pyrazolopyrimidine, and a pharmaceutically acceptable
salt thereof;

(b) acarrier; and

(c) aternary buffer system comprising a carbonate salt, a bicarbonate salt, and a third
buffering agent,

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

irrespective of the starting pH of saliva.

69. A composition of claim 68, wherein said ternary buffer system raises

the pH of saliva to a pH greater than about 8.5, irrespective of the starting pH of saliva.
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the pH of saliva to a pH greater than about 8.5,
irrespective of the starting pH of saliva.70. A
W@ owp0%476i on of claim 68, wherein said ternaryPOUiEms/005021
systemraises the pH of saliva to a pH greater than
about 9, irrespective of the starting pH of saliva.
nposition of claim68, wherein said

71. A
i ni daz %ﬁy ri o SRIMPASIHOR of cfad 68 wieteHesaid sty BREPTstysigm raises
R L S e

73. A conposition of claim®68, wherein said
pyr azolTdpyr iAntanpmsition of elagmteSgwhemin saikingidazgpyridine is selected
onsisting of zal epl.on and indiplon. 74. A conposition

from géq%%n%g?n%\ﬁ%oggﬂe@%%g@ nate salt is selected

fromthe group consisting of sodium carbonate and

pot assiyam cay mstsRion 6F clafin@8RASIeld @ Bhydop|dBByrazine is

wherei n said bicarbonate salt is selected fromthe
zopeclloup consi sting of sodi um bi carbonate and potassi um

bi carbonate. 76. A conposition of claim68, wherein

said thkrd hu i [ | ect ed, from.t he. ar.oup

consi s? :‘?"ng 0 éogn%r?g{%g’fl%%%“éﬁ%a% PrEL s @gﬁc’,lo@fnn%dme 1s

select@hfremtthé gromplconsietiig of zhlephens ahdiplo7. A conposition
of claim68, wherein said carrier is selected fromthe
group nsi §ti ng of. a hinder, a gum base, and i
conbi ndti oné* §aFEasKion of glaim 68gyrherein saghcaghonatesathis selected

from (0 B RlpTboRbitherATBARM dBbrlaf A iRtAGG] QBRI eCt ed

romthe group consisting of a’lozenge, a chew ng gum
a chewabl e tablet, and a dissolving tablet. 79. A
conposi78.i onAofomglogition ©8 clanh é8cwhershi siddbviedrbonmte st is selected

el ected f.romthe.group consisting of the sublingual

fromtﬁ%%ogg’copﬂgtnﬁjoctggflﬁmi@g@%n %ﬁn‘lap‘g?)%% ]lcll%ﬁn‘l‘tﬁer eof .

80. A conposition of claim®68, wherein the average

particle. si aeconfpositiofl o ¥RAAGBCwWRESM saidSthlr8 BarbRRNa Nt is

equal to the average particle size of said carrier.
selecteghfrom the, gi9yR consisiingfof amatzhosgle, amirats saltsapbosphpiaselt.ond a
borateddfNt is Zolpidemand said ternary buffer system

conpri ses sodi um carbonate, sodium bi carbonate, and a

third buffering agent.82. A conposition of claim 81,

wher ei i7.sai 4 @ampsitioh obolairs 68 evheatadaidr camidriesgéddeddfrom the

consi st of . a |l ozepge and a di ssol ving tablet.
group consisting ori'l% binder, a gum ggse, and combCznatlsons there%f.

78. A composition of claim 68, wherein said composition is a dosage form
selected from the group consisting of a lozenge, a chewing gum, a chewable tablet, and a

dissolving tablet.

79. A composition of claim 68, wherein said oral mucosa is selected from

the group consisting of the sublingual mucosa, the buccal mucosa, and a combination thereof,

80. A composition of claim 68, wherein the average particle size of said

hypnotic agent is less than or equal to the average particle size of said carrier.

81. A composition of claim 68, wherein said hypnotic agent is zolpidem
and said ternary buffer system comprises sodium carbonate, sodium bicarbonate, and a third

buffering agent.
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83. A conposition of claim82, wherein said

conposition is admnistered sublingualis 84. A
w@oompo%76i on of claim 81, wherein said third bedf/esiong005021

agent i s anorphous magnesi um oxi de. 85. A conposition

of claim 84, wherein the weight percent of anorphous

magnesi um oxi de i s, greater than the conbi ned wei ght
per cendZ.of AFPMNOSHIGR 96 Alata 83 whereidi sgie eomnosioR4s selected from

. [ 1] f ' a hypnotic agent
the grcgl%rcg?g&?%%ér Ia?lz ecaglgg?ﬁgs?a@%tggn%%si tion conpri sing:
(a) a hypnotic agent selected fromthe group
consi s83.ng Afcoatposition @f ojaim 82 whereim said composition is administered
. di hydropyrrol opyrazi ne, a pyrazol opyrimdine, and a
sublin maceutical ly acceptable salt thereof; (b) a
carrier; and (c) a buffer system conprising a

carbongd e saldonffosRioR bf 8laliR 8R! ®h&aintsaRNMirl WREFBAnSBESL is
buffering agents selected fromthe group consisting of

amorphoyssmagnesivintlexide: citrate salt, a phosphate salt, and a
borate salt, wherein said buffer systemraises the pH

of saljvya tq a pH greater.tlan about. 7.8, .jrrespective

of tnest ar (v RsRf BE G 38 kot st} porER G ainbfphous
magneSiud 6xi6is hgeehan fheicdmbifdiarei ghtleidht ¢¥ soafimi SfbeiAt®and

saliva to a pH greater than about 8.5, irrespective of

sodium picaghonptei ng pH of saliva. 88. A conposition of claim
86, wherein said buffer systemraises the pH of saliva

L0 af P85 2R Pingk 00 G LLISBRARLING T s,
said comtyguséion comiphisingt dazopS/ri d| ne is selected fromthe ’

g‘[ﬁ‘ﬁr&%&)ﬁp{‘u c og’éﬁl‘q gé;;p? gqlegc{t?ﬁz %&gltgﬁgpgg go al tljal%eo an?rgidaé\opyridine, a

di h ) ; L

o "HERAERAGRIEAT, DBy REPIELON, Lt o SHIRORIA P cpi

sel ealt dgrdafom t he group consisting of zal eplon and
i@?i lon. 92 A conposition of claim86, wherein said
C

FiE &4t is selected

(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,
wherein said buffer system raises the pH of saliva to a pH greater than about 7.8, irrespective

of the starting pH of saliva.

87. A composition of claim 86, wherein said buffer system raises the pH of

saliva to a pH greater than about 8.5, irrespective of the starting pH of saliva.

88. A composition of claim 86, wherein said buffer system raises the pH of

saliva to a pH greater than about 9, irrespective of the starting pH of saliva.

89. A composition of claim 86, wherein said imidazopyridine is selected

from the group consisting of zolpidem and alpidem.

90. A composition of claim 86, wherein said dihydropyrrolopyrazine is

Zopeclon.
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fromthe group consisting of sodium carbonate and

pot assi um car bonate. 93. A conposition of claim 86,
wob@seratesai d bi carbonate salt is sel ected fropeT/bg2005005021

group consisting of sodi um bi carbonate and potassi um

bi car bonate. 94. A conposition of claim86, wherein

said carrier is sel.ect fr the groyp consi st.i ng. of
2 bi nddl,  aAFQRPBSILEN oL aiE BV AFT GRS TRz IRpptinadine i
lecteOPaA the &80p Bbnstshipb BF Slepl¥A GACINAIpIGN.d conposition is a
56 dosage f%l‘raﬁﬁ)selllsect gd frgpmthe group consisting of a
| ozenge, a chewing gum a chewable tablet, and a
di ssol %3.ng Aaoinposition of ¢glaimo Rpovlicréiosaidfcadionninsal is selected

rom 5 B e b AR B G O

mucosa, and a conbination thereof. 97. A conposition

of cl a93n 86A cohositiBn bhelaiy 86, a8l lshidHicubdnate ot i6 sdlected
pnotic agent is |less than or equal to the average

hy | ess :
from thgygropp cansisting of sodiumdpieasbonaty andgptaspiuabipgbpraton of

cl aim 86, wherein said conposition is adm nistered

subl i al ly. . r ) - Sk

i sor aob i ngobpsiRofor Bt b 6l o Galticl i @Reted fom the
group cansating iofig bimidiyiargusd easeapdicombinationsithiesof. a

conposition conprising a therapeutically effective

amount o 2 YpIOLLS, a0ShL 58l el el LA NS 81 9P dosage orm

selected! O HRPYOLP E(lﬁf%i/s"tiﬁé P& loRngY ﬁﬁﬁabﬁhﬁ)gﬁﬁrﬂia@h@ﬁabl@ Bb1&, and a

_ pharmaceuti'cal |y acceptable salt thereof; a carrier;
dissolvingitahldasi nary buffer system conprising a carbonate salt
and a bi carbonate salt, wherein said binary buffer

Shout -5, ReeirdRalbh SLoin b dlsfaf sR iRl Psa by Rhgted from
the grolGonéstimet b¥aHe Sifbl@kadl R Ssa, W RE Al B@doda,Rind arosnidiiidh thereof.

systemrai ses the pH of saliva to a pH greater than

about 8.5, irrespective of the starting pH of . . .
sal i vadh01. AKOWpesiHen of clamy o, vdwreipis Bicrres PrEid Fige 9f said

: t ' f ' .qr eat er
hypnoftybedhl | SUANEM SRR BRI Ak ofball Blilh
saliva. 102. Anethod ofclaim99, wherein said
conpos?8.i onAdempesitien ehielainy Bovliercin gaidtcomposition iswministered
oral nmucosa. 103. A nethod of claim 102, wherein said

sublin, "mucosa is selected fromthe

99. A method for treating a sleep disorder in a subject in need thereof, said
method comprising:
administering to said 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 said binary buffer system raises the pH of saliva to a pH greater than about 7.8,

irrespective of the starting pH of saliva.

100. A method of claim 99, wherein said binary buffer system raises the pH

of saliva to a pH greater than about 8.5, irrespective of the starting pH of saliva.
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group consisting of the sublingual nucosa, the buccal
mucosa, and a conbination thereof. 104. A nethod of

W@ b@sn0re81 wherein said sleep disorder is insopPei/as2005/005021
105. A nethod of claim 104, wherein said insomia is
selected fromthe group consisting of transient

i nsom short-term..ns i.a, .and _chronjc_insomi a,
106, ALt hadashed of SieigedY. irterein sd Bmary R HeEABeR isse the pH
liv®t f by 16 &G iiggm and
O Gy i g pLr o 2108
di hydrg&yrrol opyrazine is zopeclon. 108. A nethod of
cl ai m B2 whenethed efxilainy9, avhstaipgaid epmbositions deliteersagdihypnotic
consi sting of zal eplon and i ndi pl on.

I he grou
agent%@é_?t eﬁ@?ﬂlgﬁ‘%&f claim99, wherein said carbonate salt

is selected fromthe group consisting of sodium
carbonpi® andngRédSSIlaim 10, ROBAiEsaid 38 nfco®t B edletd from the
claim 99, wherein said bicarbonate salt s selected

group eensistingef thesuplinghabmyeosagibebuesslimysoss; and »eerabimatiorithereof.
pot assi um bi carbonate. 111. A nethod of claim 99,

wher ei ai ' ) - em: | | :
car borit e oA bl S, ke i 9EBS URGReE Bt
claim99, wherein said carrier is selected fromthe
group binsi Amietgoddf chaitn Hde whemirgsand aemniads delected from the
conbi.nati.ons.thereof, 113 A nethod of .claim99, .
group COTSRUR OF HPRFiSH) MGl SHPTH-Lein Testie g CHoDd sompie.
fromthe group consisting of a | ozenge, a chewi ng gum
a chevpjy, e AadtRdd oAl SRty 3@ irh Rk yriliktb is felected from
met hod of claim99, wherein the average particle size
the groyp censistinggfivolnidena gechalpidem. ess than or equal to the
average particle size of said carrier. 115. A nethod
of clajgm 99 ' [ ' ' ide
and s O bi ASRIRE ARG, WHERE! Lhd 8GRIk FRYRLHRT
zopecloar bonat e and sodi um bi carbonate. 116. A net hod of
clai m 115, wherein said conposition is selected from

the gr consi st of | ozenge.and a di sso] vi ng
t abl etfﬂ%&?@_ﬂw@%&l@fﬁew m%? PYieRlep ikl 15 selected
from tIRCHBAS borlsRink O 2164 AEMAPIGH P! | ngual 1y.

109. A method of claim 99, wherein said carbonate salt is selected from the

group consisting of sodium carbonate and potassium carbonate.

110. A method of claim 99, wherein said bicarbonate salt is selected from

the group consisting of sodium bicarbonate and potassium bicarbonate.

111. A method of claim 99, wherein said binary buffer system comprises

sodium carbonate and sodium bicarbonate.

112. A method of claim 99, wherein said carrier is selected from the group

consisting of a binder, a gum base, and combinations thereof.

113. A method of claim 99, wherein said composition is a dosage form
selected from the group consisting of a lozenge, a chewing gum, a chewable tablet, and a

dissolving tablet.
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118. A nethod of claim 115, wherein the conbined

wei ght percent of sodi um carbonate and sodi um
whe@anoeat e is greater than or equal to the wedTnE2005/005021

percent of Zol pi dem

114. A method of claim 99, wherein the average particle size of said

hypnotic agent is less than or equal to the average particle size of said carrier.

115. A method of claim 99, wherein said hypnotic agent is zolpidem and

said binary buffer system comprises sodium carbonate and sodium bicarbonate.

116. A method of claim 115, wherein said composition is selected from the

group consisting of a lozenge and a dissolving tablet.

117. A method of claim 116, wherein said composition is administered

sublingually.

118. A method of claim 115, wherein the combined weight percent of
sodium carbonate and sodium bicarbonate is greater than or equal to the weight percent of

zolpidem.
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