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do not have problems initially falling asleep, but wake up prior to their intended wake time
(during their normal sleep time), usually with about 3 to 4 Vhours of sleep time remaining.
These patients require a treatment intervention that would reduce their wake time during their
sleep time after awakening without leaving residual sedative effects in the morning.
Unfortunately, currently available hypnotic medications are unsuitable for treating MOTN
insomnia because they are slow to induce sleep (e.g., zaleplon) and/or require administration
prior to about 7 to 9 hours in bed to avoid residual sleepiness in the morming (e.g., available
dosage forms of zolpidem, eszopiclone, and zopiclone). Also, administration of most

presently available hypnotics is prophylactic, resulting in unnecessary medication and



[00041 Clearly, there remains a need for appropriate treatments for

persons with MOTN insomnia. The present invention fulfills this and other
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a pharmaceutically acceptable excipient.

[0009] In a further aspect, the present invention provides a solid pharmaceutical
composition for delivery across the oral mucosa for treating insomnia comprising zolpidem in

an amount less than 5 mg and a buffer.

[0010] In arelated aspect, the present invention provides a solid pharmaceutical
composition for delivery across the oral mucosa for treating insomnia comprising zolpidem in

an amount less than 5 mg and a binary buffer.



[0012] in an additional aspect, the present invention provides a
pharmaceutical composition for treating insomnia comprising zolpidem in
ancdneunkdess than 5 mg and a binary buffer. [0013] In a relatadhaspesbosoz
the present invention provides a pharmaceutical composition for treating

insomnia comprising zolpidem in an amount less than 5 and a binary
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Comanlfglgrimlated for delivery of zolpidem across the subject's oral mucosa,
wherein the effective amount is an amount of less than 1.30 x 10> moles of zolpidem,
and is an amount sufficient to produce a plasma concentration between about 25 ng/ml and
about 50 ng/ml within 20 minutes of administration, when evaluated in an appropriate patient

population.

[0015] In arelated aspect, the present invention provides a method of treating MOTN
insomnia in a subject, the method comprising:
administering to the subject a pharmaceutical composition comprising zolpidem or a
salt thereof in an amount of less than 1.30 x 10™ moles of zolpidem,
wherein the administering is on an as-needed basis, and wherein delivery of zolpidem
occurs across the subject's oral mucosa to produce a blood level of zolpidem in the subject
between about 25 ng/ml and about 50 ng/ml within about 20 minutes of administration and

less than 20 ng/ml at a time 4 hours after administration.

[0016] In yet another aspect, the present invention provides a method of treating insomnia

in a subject, the method comprising:



WO 2006/128022PCT/1JS2006/020502 administering to the subject a
phau.lfaceutical composition comprising zolpidem or a salt thereof,
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OO%L%CIQn %tﬁ%lf‘é%gn aspect, the present invention provides a method of

su %%tlng Insomnia, the nrethod comprising the steps of:
administering a solid pharmaceutical composition comprising zolpidem in an amount
less than 5 mg and a buffer, to a subject who awakens from sleep and desires to
resume sleep for less than 5 hours,
wherein the solid pharmaceutical composition provides delivery of zolpidem across
the subject's oral mucosa, and wherein a blood level of zolpidem is achieved in the subject of

between about 25 ng/ml and about 50 ng/ml within about 20 minutes of administration.

[0018] In arelated aspect, the present invention provides a method of treating insomnia, the
method comprising the steps of:
providing a solid pharmaceutical composition comprising zolpidem in an amount less
than 5 mg and a buffer to a patient who awakens from sleep and desires to resume
sleep for less than 5 hours; and
administering the solid pharmaceutical composition to the patient for delivery of the
zolpidem across the patient's oral mucosa,
wherein a blood level of zolpidem in the patient is between about 25 ng/ml and about

50 ng/ml within about 20 minutes of administration.

[0019] In an additional aspect, the present invention provides a method of treating
insomnia, the method comprising:
administering a solid pharmaceutical composition comprising zolpidem in an amount
less than 5 mg and a binary buffer, to a subject who awakens from sleep and
desires to resume sleep for less than 5 hours,
wherein the solid pharmaceutical composition provides delivery of zolpidem across

the subject's oral mucosa, wherein the solid pharmaceutical composition dissolves or



providing a solid pharmaceutical composition comprising zolpidem in nn
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solid pharmaceutical composition to the patient for delivery of the
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administering the solid pharmaceutical composition to the patient for delivery of the
zolpidem across the patient's oral mucosa,
wherein the solid pharmaceutical composition dissolves or disintegrates in about 2
minutes or less in the patient's mouth, and wherein the binary buffer raises the pH of saliva in

the patient's mouth to a pH greater than about 9.0.

[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 shows the mean (SEM) plasma concentration time profiles of a 1.0 mg,

1.75 mg, and 3.5 mg sublingual zolpidem lozenge of the present invention.

[0023] Figure 2 shows the predicted versus observed plasma profiles of a 1.0mg, 1.75 mg,

and 3.5 mg sublingual zolpidem lozenge of the present invention.

[0024] Figure 3 shows the Digit Symbol Substitution Test (DSST) scores of a 1.0 mg, 1.75

mg, and 3.5 mg sublingual zolpidem lozenge of the present invention as a function of time.

[0025] Figure 4 shows the DSST scores of a 1.0 mg, 1.75 mg, and 3.5 mg sublingual

zolpidem lozenge of the present invention as a function of plasma concentration.

[0026] Figure 5 shows a comparison of DSST scores of a 3.5 mg sublingual zolpidem
lozenge of the present invention and 5 mg and 10 mg peroral (PO) Ambien® as reported in

the literature.

[0027] Figure 6 shows the Visual Analog Scale (VAS) scores of a 1.0 mg, 1.75 mg, and 3.5

mg sublingual zolpidem lozenge of the present invention.
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disadvantages, including drug losses during hepatic first pass metabolism, during enzymatic
degradation within the gastrointestinal tract, and during absorption to non-targeted tissues.
These drug losses not only increase the variability in drug response, but also often require
that the medicament be given in greater initial doses. Still further, as the drug has to pass
through the gastrointestinal system in order to enter the blood stream, the time to reach a

therapeutic effect may be quite long, typically around forty-five minutes or longer.

[0031] Drug delivery via the mucous membranes of the oral cavity has certain advantages,
due to the properties of the oral mucosa itself. For example, the mucous membranes of the
oral cavity are highly vascularized and well supplied with lymphatic drainage sites. In
general, the mucous membranes of the oral cavity can be divided into five main regions: the
floor of the mouth (sublingual), the cheeks (buccal), the gums (gingival), the roof of the
mouth (palatal), and the lining of the lips. These regions differ from each other with respect
to their anatomy, drug permeability, and physiological response to drugs. For example, in

terms of permeability, sublingual is more permeable than buccal, which is more permeable
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change in reaction time scores as measured by a Psychomotor Vigilance
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particular theory, the buffer system can promote the in situ conversion of a

hydrophilic (i.e., charged) form of zolpidem (e.g., zolpidem hemitartrate)

into its lipophilic free-base (i.e., neutraly form, which penetrates the lipid

membranes in the oral mucosa more readily than the salt form. As a

result, both non-elderly and elderly patients can benefit from taking a

substantially lower dose of zolpidem (e.g., about 3.5 mg for non-elderly;

about 1.75 mg for elderly) as compared to the lowest currently approved

dose of 5 mg, thereby rapidly inducing sleep without residual sedative
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[0034]As used herein, the following terms have the meanings ascribed to
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inglndinge By hnabHitEna difisHE R LD ISHRs Ot R NRKBEAseeP,
infbraitationweifficuibsdnofallbng asieom diffieulty lmﬁtamﬂglasmpmpwm ideerime

wakefidness, and/ar Wak too early. The te gp
£
Syﬁlgy?%fesgﬁnaﬁtsol?ne "etich'as s%p aérsesc,f %aoﬁlﬁfentf}a{lﬁnﬁa?%g oncentraflon

1mmdmofwmnambmwfwmmm%h%§m%%? tFdbgrprspRnt
nVRdR %Em@&%ﬁaeﬁeﬁmmﬁr%ﬁﬁ&ﬁ@\g%mrmcmehmmwmamm term

transient, short-term, and chronic insomnia. The I;{fsrlgn&em meﬂnnla

"h'if’é‘r“é%ttél?’ﬁ%ﬁnﬁﬁ%@ﬁ?\ﬁ@&’?ﬂﬁlﬁeﬂﬁéﬁﬁ iR P érm nsomnia’
infeieimtadReom rﬂnao&aﬁtuigsfﬁrga‘bﬂmmmwo abdotfdonweeks. The tesm chronic
. "chranjc i somnla refer. t least one month.
i%%"‘?] rrehe p rase proﬁéﬁl{%?é~| awgk%?lﬁ%gzgl‘l'[ge%,&sﬁeep onset insomnia"
[0(% rs 19 the condiion whereinaSHPiach ﬂ@ﬁ@mﬁeﬁp AWakeNBARMdition
the number of hours of time

difficulty returning to sleep, regardless 0
WW‘SW@M&MM&“‘@%W hanarhas dCEgr b SRS AP
re@?&&@%f@lﬁq{%ﬂeﬂlﬁﬁwﬂtdﬂmm@dﬁimﬁﬁgn$Pmmﬁgahdmzﬂ&nmg|after

after early night awa 03 d herein, the ter
slagg; GRTEL 51 %Fﬂ"ﬁfé%ﬁﬁ%fg&eo?%b ?ﬁ]somnla 1r%‘?er o ThSranla el
invdinereinfreselject chiterdediingasleep, awakens and has difficulty returning
to sleep. Typically, the subject has about 5 hours of sleep time or time in
(06881 re hainishexttho thg e oridslisutfdeesnishyiaseronia, & AMiES Nofnpomnia”

@h&y 5 &Ie%sﬁmwmmsmem%p&ﬁm inithe, ar withapriesciadertidatty
e term middle-of-the- np%ht refers_to a middle portign of the Su%‘ects

regpep i elftany eicaly JoRaePIFsthar RaH A SpUEIRETRAR (TR e s ahRe

r&@mﬁgﬁiglmoﬁgnlﬁmam@babﬁamfﬁw@rkmm\umldxmdmaqu@e@ptﬁmmnay
Sam WO 21106/128022PCTRIS 201 502 unti 4

Lt Véf FC?‘%I% ﬁsoﬁnﬁ% Wq}ealll) Rheir s| s](gge%)%lmerlré1 ?ﬁ%é??ﬁg;r %K l%%gl%? eitlh

midtmabriylighttecubicks@iTe iiseinmaycderbpctiahsicheshon acpeily time of a

uGlLronic; E93PLTRE B imedn bed welets ImheRAMALBL e gk from Sam
subject’spénds in a recumbent position (e.g., lying down in bed or
reclining in a chair) intending to sleep. [00401 The term "sleep time" refers

to the time that a subject spends sleeping. Sleep time can be continuous
or discontinuous.

8



[0041] "Sleep efficiency" refers to the total sleep time a subject receives
during their time in bed. Sleep efficiency is measured by the following

eRAtinE k99 (total sleep time (TST)/total time in bed). [004%](:%%5%%502
go

“residual sedative effects" refers to a patient's subjective feelin

sedation upon awakening. Additionally, the term is meant to refer to a
unjilstisnopdpulatiosibs im0 TOT asermite whes Ria FIFRR Haee iieamnged
audingleRaignnpRnie. Resituahesdalivenaiientssalsg aanthenay alsatogic.

using one or more of any of a number of tests exploring psychomotor
[o@Biformanse, aiiantiopednfRIRAtONPIRCRESHTIIEA sl Boosyausethhyrecumbent

those of skill in the art jncluding,, for exankgl%‘) a%%gtp Latency Test (SLT),
POSHPR (B AR S TEL Y f%?%‘fb‘ﬁgéﬁ}rﬁﬁ 12 dpstitition Test (DSST), a

Symbog| Copying Test (SCT), a Critical Flicker Fusi test
O e B BN S A G oy SR e Ch e Heagoh e
cail Irm ed@SI{@RT) diacwidirdbesarning Test (WLT), a Critical Tracking Test

(C11), a Divided Attention Test (DAT), a digit or letter cancellation test,
[0848bp Lesingleionrh fsEtystntoigheliten PBE) HYASTHw HEFR§uring their time
in GentnYoysRetfRimancesTrRak iask (CikindutinieSleep Latency Test

(1VISLT), a Rapid Visual Infarmation Processing test (RVIP), a mental

calculation test, a 68%?%37@8@1{“3%&\%?‘%%{;@ é%%%y?'est, and others.

Guidelines for a Slegp Latency Test are published in Sleep. (1986) ..
10812h o ¢ FHEa SR T S aS o T B R of
seddti(20p6) GirkeNeyrophiiody,lite2dmViersrant & s¢c{200Pptieg]pppulation as

oY SRR A2 P {R:REPH DR PEL Ak 2EHHMAR RYEROPRAM Al sedative
16:369- 392; and Hindmarch, at al., (2001) Human Psnychopharm

ffpeta 5501997 DA VA PaIS SR AROUIP ARG L SHBERAATAIY ST SIS ST oL At
pshERsceFesitiialsedalivaelie eisimatoamoueisthat alowsrsuibettyubose of

akening.following. sleep time, tQ test acceptably d I
kR e B e S
(Vo@D rabigiis anbohSthstitutibthBeaiBias Bses) {odaBE omyEra develyCan 2 Critical
Fl?cﬁ?&%*s}&?{h%ﬂéﬁé@é@'ﬂbﬁy}? if8;epoesnRiPRdUCs: (ORidak SedRNESRT), a

effects can be objectively measured by determining the plasma.or seru
o SN ISR R IS e e e
(EPPraiaigcimedpdint. Tespaia|ar dreisicuiat sedativitagife otst\wilepetaging

essentially extinguish ena lect's [ I
b S A B g (P
Madtipidshaepl hatere v se QAP Edheehtad s difaremi o prastisietet K¥L). 2
m%ﬂf&lecé{déﬁk%{?#&ti’@&?%%s af\égegé% @c@f??@éifﬁﬁfoﬁr&ﬂtﬁﬁ%ﬁpml iBats alelines

respond as having residual sedative effec e asma qr serum
R ERAHHHEY ST RO R KA ek Attt R Laa o o=
danea) farsetiattie whlshtt ¢2f€2800) (i dvaouphafzGlpided tNatsisr, ef al.,
RO E S ASHIRYNG  Sherpsiiloailpct i) . aael IR RIRSL, 056o-

example, an‘eftective amount of zolpidem ¢an be’ the amount that is
3¥upab Hiofipresianting G2Geliekintradsiockapke syhiptdhitdssotiieivith
MRENLIRSeRAiRiA S, IR0 dAN 4PriP R N AL AeRias R EAREAsTIRRLINS dinaeount
curve for any given drug is illustratjve of f&(i%r very often overl%%;?in 't least one
thekrielfeve deHBiCRiHRIBAHRNFETAIL LI BiTH HRfa e e Oy Stter the
ofiluhis, aclminjgeretbThe feiu aventshace absonption faistribdtiosf preferably in at
) r,n%aboligmé %nq,egég{etion. The absorption phase dominates in the
%‘%gﬁ%iﬂg, While the distribution phase dominates at peak concentration

Ime, and. m lism and ] inat tal :

L A S S L e
sedsibidefice e p ridiete i orARY B s eaHems TG B TR o levels of

(Greenblatt et at, Clin. Pharrnacot Therap. 64:553 (1998)). In general,

plasma concentrations between about 35 ug/m1 and about 50 ng/ml,

which are sufficient for inducing sleep, occur during the absorption phase

of the drug, but this is not necessarily the peak concentration. Once the

zolpidem is absorbed arid distributed, the plasma concentrations will fall

off with time. When the latter phase of drug distribution, metabolism, and

excretion results in concentrations of zolpidem below about 20 ng/ml, the
racidiial cedatinvie effeacte of the driia will he eaccantiallvy eviinAariiched Thic



[0047] The kiln "disintegrates” or "disintegration” refers to the breakdown
of; for example, a tablet or lozenge, into small pieces accompanied by
coopleiedissolution of a substantial portion of the solid dosage faHwé8Bs02
liquid form. More particularly, disintegration of a solid dosage form refers
to less than about 25% by wei%gt of the solid,go age {orm Eémain' in
ZoLpike R 7ok ARSRAATE S8 BRFBp AR EREE E & A ST S thiftteS after
ess@fdmipistiationhSlitableaneftotispnawneir el aclfoledeteirhaimgpbiost 20
disintegratian profile of a solid dosage form |
oo GO aton (e IO K B et s
comcentiplte inormasisibprpf tipid Seeismsimsonpadlity fesiRsB R KR P ected,
2 nlgiRES I8 drRAlenAR:BhRuL SRM CORNRISIOR O Rl BRI fematsoiopiagda or

form into its un-ionized form. For example, a buffer system may favor at
seryEn PRSI ERTS TE59R 80, 65%, 70%, 75%, 80%, 85%, 90%, 95%, or

99% conversign of zolpidem from its ionized fqrm. into its un-igni m.
(O o BN G SO BT B DLLRS SR AP T e g
ol wingpideninisir atiomaf0040)chim itey mitivapabilitgfeeféreriveer B uBfdct
mey2yjability In teyms ofiihe; percent ot relafive s tandarddevistianiR SRR of

fre maximur pl’asma concentration (Cm) and the time to reach the _ .
proYRRKIRE T YA SR 0N SPRFS BRI SRASEHRE THE PISHEN deretipoLitons
imPbihe: Ry SseNhYSIMIRRRRMEARBSiHY e foraighguBdHy e iBusrative of

about 45% for commercijal oral tablets sucl bien tablet th
o B A B P R G S ol B o%‘?*gﬁﬂgc}@b%ﬁ?dy
aftE0%e drug tsadetinimcalib UTHOB turmepprrascikption|diabibusisnaneiabolism, and

Ambie rsURieet Qlhatiept i{@iBuiddPphase
R N SR S S e
dopeifisigstet aspkipAEEEEHL theccHi BuiHioHEL IR SHSTEEER %ﬁ?&% LR
reﬁ&ﬂ?%%%i@_éﬁﬁ@&?ﬁ@@@gésttbﬁtﬁéﬂkg?mibﬁiawaﬁmmm. ikl of

yitable sites of admipistration within the or C | i,
R G T e R
Phuraeesd)ThaeeEekE3(HIRSE). rit eosa Ll giiraenesRigHianfitrtyss) dprut 25
w0601 IGPRD RRlpiaLIECasahiliednina.okihadips oand aampinations

t ergof. Preferably, the compositions of the_present nventlog are o e the
abaeintipRsPbrERI A 8 8o HLEH Wd’se&,esﬁﬁ@é’at?‘ﬁﬁf KIS EoMbination
2oiprEeR|s UbsBpacntionwbtheiFrhnsimentsofsapis v apdtyithéime. When

esent invention provides a solid. unit do : ition ; :
PO s R S g o

zodpiieurivdbwalpine?h ve/mbdhetrsidnl, Tsevealerts PHBRAERE STLAPTHSHially
AR HSUNRGLTLIAITHEIRE (RIS Hhe ShfeRlivaiamoust, bepilic officiency,

amount of less than 1.30 x le moles, of zol fe%?%‘is an ¢ r;gr%ﬂ;[ o sedative-
ang iFFERL O ES: prseRTel s I in SORB e R S BB RR S 2B 25 R SooF
hyaett adingynibwithino2finioniethedadminstiatons virdogped\loatebbir 2hng/ml,

appropriate patient populatign..[00 \ | tBesoli |
O SN BN HER BBl s o s MG s
reqoitesattatfohe (G:ep eke otysiterfiths BBt 30 minutes or less, alternatively

in about 20 minutes or less, or alternatively in about 10 minutes or less. In

08Bt SF rertrisdlipiesaitplel i defn 8 S4B PSR 19roRiEaS bbb
aﬂ&&edﬁ)@%@%@%@vﬁ?ﬁﬁ?@d@ ia;le msgﬂaaéﬁr?_t&mrﬁb@a@b@nm@ﬁwﬁfm %f
time about 2, 3, or 4 hours after dosin e zolpi IS typic elivere
Lol SR S R AR B LY, oM T
z61pibatimgnts rikeosaticut il desabeecompssition comprises at least one
pH-adjusting agent selected from the group consisting of a carbonate salt
and a bicarbonate salt. In other embodiments, the solid unit dosage
composition comprises a binary buffer system that raises the pH of the
subject's saliva to a pH greater than alout 8,5, alternatively greater than
about 9.0, alternatively treater than about 9.5, alternatively greater than
about 10.0, alternatively greater than about 10.5, alternatively greater than
about 11.0, or alternatively between about 9.0 and about 11.0, irrespective

of the starting pH of saliva. For example, the binary buffer system can

comprise sodium carbonate and sodium bicarbonate. Alternatively, the
hinaryv hiiffar evetem can comnrice anyvy combinatinon of carbonate ealt and



[0055] The solid unit dosage composition is typically in the form of a
lozenge, a chewing gum, a chewable tablet, or a dissolving tablet such as
ansioMuEhisselying tablet or a quick-dissolving tablet. Preferabpgthe 50620502
unit dosage composition is a lozenge or a quick-dissolving tablet, A
quick-dissolving tablet usually provides complete dissolution in the,
[0046bjebs FrutHinoREs trdaKOMHO brAirLIR D SHEFHETEI iR RELhghTe
sol L de THANS adlb@rnat ve i esshaRcabint & thinelid dastemntivediat

. in less than aboyt 2 minutes, alternatively in less '
TR RGO S R e TR Sl S e ook e A R
(e.gnithetésmateromidehyivedessrtihes dirowtcientueed)o o sl SRp e dygns
with ?P %fg G0iles a'fn‘aqgﬁf':sr intoR ghlow HespERIpseblaZend@Blor fess..
tacbfé1 cFos ge forms is provided in Examples 1 and 3, respectively. FO_O%%]f
Stihodbio S SGHFEN e SERIF T 5SS DB S i PIRS
abdhh BheusSMaof calpidembhemitartaliesArejeraldy; tichsabitididosage form

.dosage composition contains from about 0.5 t Ipiden:
i G A A B 8 AT B A R A el AR for
detemmitantrétedisschitermativelyof e e kb derageofesmaislids. PEmgrbRdoifigem
P11Q$£’%E@§£§t§5§99§HZloTﬁ%ﬁ%ﬁ'¥ﬁ@£@Q}Sﬁ of zelnigemasgepetally <711>

evaluated in an" appropriate patient population (e.g., a patient population
Anpseivfot-a clinical study) based on factors such as age, weight, the
~__number of hours of time in bed remaining, andior the ability of a subjectto .

0B e B R o R RO R PSS ot etample,

pidem .
a telglyerycaengssitiesaral pitesseconaahiedifferempifte diskodutidipefiesbstantial

popc? nué%ttigenssdlflcziodrog%(%r@(ﬂlx%’ ihe 1%“%%&%?%% Qhizplnideiinanfidesya solid
patient population (f.e., subjects 65 years of ag;a and older) is usually from

dosdrsufolErehustey A5 e Shewy 27 20 el AtdrA ARVE osbU P T E RinS
hURRRANRLAROH S P spaaehialesaaty el Al 3 Mg Sifisatyyiiietration.

effective amount of zolpidem, in_a populatign qf subjects with & diminish
S A T GEAB A ARG R LB e ik S osage
forngiadladdpidenhali€mditirdgratioutest.75 mg, alternatively about 2.0 mg, or

alternatively about 2.5 mg. The effective amount of zolpidemina ‘
[0¢8}-elderiyadatierinbp plation fitestastiBjocrenyplaisgontisanions { slpdsrafey its

iokﬁbééﬁ%li% from,ARULAP PRI AbRMB R embEP e Ris B NRIpidem from
- about 3.25 mg, alternatively about 3.5 mg, or\%llfrﬁ_atlyelty about?.?o? rp% o
itSTIRBSHOR R PG SRS IEH oS TR e & SRA KSR G U stil
AHAAVSBR IS4 0%, aessT0f4imEYingoed 86t aM0kgosan, beRbintalorskd wif)

about 5 mg of zolpidem. A lower.am zelpj : ut

i3 e e RS BRI ATl RO
camgrsitteevativeyithiotonts nginweoPlbus BEEREEAYS 2006/020502

alternatively about 2.0 mg, or alternatively about 2.5 tug) can be
[08dPAiniStee Eeeind erisfeility RSP AR B SToEIROFRE B HDEHY Al R0 P REToPD O
relQNISREmE de-Ram serah)ing HRORSlAGN Pleihad knewribih€ak) ead the time

be used to determine the plasma ¢ongentratj zolpidem in a subjegct,
A TSR B AL M5 S D08 LA Ao SO e o
bersihjdat aalvbhaassa R dsrzGlpicéab tet 8K usimgehihyb rsSsupe diquraercial
ofAmAarRan T eCRlowat . \RdeH BIARS, SBPAIEMELX KNSR have

orescerice detection. Chromatographic methods for measuring plasma
iR B3 fof olpiokehonkd WesEAE A IFuforoexhhIBlé Taoumspra dtlgralfablets such as
AGenratgan, 581:237-250 (1992); Tracqui et Chromatogr., 616:95-103
(1993); Durol etal., J. Anal. Toxicol., 215:388-392 (1997); Ptacek et at,
[feBeMatesk:B hared: Scphpal £84:4094dah{1997); and Ring et al, J.
Pharm. Bionzed. Anal, 22:495-504 (2000). [0059] In another aspect, the
present invention provides a solid unit dosage composition for the
treannent of MOTN insomnia, the comppsition comprising an amount of
zolpidem or a salt thereof effective to produce sleep within 30 minutes of
dosing a subject, but does not produce residual sedative effects when the
subject is awakened at a time about 4 hours after dosing, when the
composition is evaluated in an appropriate patient population. [0060] In

some embodiments, the solid unit dosage composition further comprises
Aat leaact nne nH-adinietina anant Evamnlece of nH-adiinictina aneante inchide



stage 1 sleep, but if aroused from it, a subject may feel as if he or she has
not slept. Polysomnography stage 1 sleep may last for about 5 to about 10
WHYIES1480362] In another embodiment, the solid unit dosagg GompRSIENR,,
contains less than about 5 mg of zolpidem hemitartrate. Preferably, the
solid unit dosage composition contains from about 0,5 to about 4.75 mg of
[005HIpi dmttrariadrainiecring reitivdbyattovinistsesifmnob thy serapesitinnsgidhe present
mvZpitermbenitait alenahAlesPRively &t abeubRtieahyutdA ragosf
.zolpidem hemitartrate. [0063] The solid unit do?aé;e C(%Bogltu% IS e mucous
sultghliiiRy i ATEABISHROIOA THZEm g, SABIeEe G ERaWABR taBE o™ e
meSigareissahd i dablahaquickhdisstilving] tabtets)otha divelwigngesimucosa), the
ey FIETbN ihe-compesiien s, g fosen

73 clrela o
mbodimernits, '?he SO|1IJ unit 80 %)eaﬁl‘;a?ﬁﬂ&%ag’lmlﬂﬁ @%hyﬁ’d ;

Sc ge composmon.prow_ es bUCCQ .
conghititput BitnepfalRiSeritiovdsamRRA AT Afitae B pIeRd T plion 3R pdugistered

to e fufhRIRINLEES phdesilolioning adnbnistoaioe:L8064] In yet another

aspect, the present invention provides a pharniaceutical composition

T SUitERle fRs ARSer BHOB Y di@ex@d mucosa (e.g., buccal and/or sublingual
absorption) in the treatment of MOTN insqgmnia, .the ¢ osition ...

9038 BT G S T RAIPR v O Solpicircar o o o e

,treihﬁasﬁm_ﬁvm)mhmnmmmwmmamabm@mai@maf{mW%hﬁ zolpidem

or§ s@%?lgépggptf% RAED AGEHIG %k%BIBﬁ@ﬁi%be@m 88 remAkQyh, Slerein
to about 4.0’ mg of zolpidern hemitartrate. Gengragé, the pharmaceg;tlscg}ll

theffppsbisiaETP Bal ConImEtas e Thenhg OaitPnABotR P4 BRI s
amBligr Bativedyab pus & & mglaaiie saativalyiaiobi® imgonralieynatineybout 50

out 3.5 mg,.of zolpidem or a salt thereof such_.as zolpi .hernitadiate.
o S A e B ah A e S e e e
poubithaxy buffer system. For example, the binary buffer system can
comprise a carbonate such as sodium carbonate and a bicarbonate such
10058 ks odiumeiodromets, tiheoldrbbhaeaagn EOBIEaFHIRAat Hss AR pyfy 076 of the

me&'iﬁﬁfr‘@bi&%&@é&&@&ﬁ%@@i@iﬁ@@&p@@@d@t&@ﬁ freppaonuhiidd to Bhouttdrdadvely
by weight‘ or alternatively ir

, om.ahout 1:1.0 to about 1:1.2 by weight.

in gyt QERHRS SIS BUHE AN PARRY ﬁel%lﬁ‘%ﬁgt réegﬁb}gc?%%gﬁm to
enb@tihgeaties $hhd abiodisBg cattprsitivebyayidetdlabd fe.ab olasm, levels of
ZO%'{&{Q&%? zlf¥qu§g Eﬁgrg Q%&?g@g%%?aﬂt&ﬁ@%’&ly v? @%ﬁ 1han 9@&9@0&9@’ The

ternatively greater than a 0.5, alternatively greater than about 11.0,
zolpidgireinavedl healeariasmss S0 hipdlssubinshal Adydunal sryfesa-
starting pH of saliva, [00661 In certain embodiments, the pharmacelutical

[0Q5sthpdBitRAGSTbRSERGHHH e Sabid T AAER RERITTEN SRHFBIdY (8% one PH-

adfhenebledalirtisiowndissolvwng daldatinidk-dissalutngatamiet). bienrbonate salt.

ther embodiment, the, ph tical iti somalete em
IR VB DR 00 B RB T SOLT SOt ey TRelSle:
thetissedstionpH abtetsShivuted ortes slesreaighBianabauts. 3 Femainshy meater

nQ 4GSR é%l%&!%ﬂaﬂ%}ifg’é%ﬁ% 180673 k) AdurgEBSpeRbIMRDIBS@Nt0.0,
Invention provides a solid

olid pharmaceutical composition for delivery across
almaaﬁ@ﬂw%@at%@ﬂﬁé@ﬂr@-m@%%ﬁ%%}h%ﬁ%ﬁ“ AR é%@am F AHSBLRY LY
béﬁ&%ﬂ%&ﬁ b@t?aaadfﬁuxféar,- ii@&%&iftfi@ecrferml byttt lwﬁffm?siﬁmp sesemple, the
.carbonate buffer, a bicarbonate.buffer, or a mixture.thereof, In certai :
AL ST B TR ar B i oot Eho bl Alerpaciely,
thahtharpleafbonateruiferofaese Ey somfdatitiookvrpraatthlb g easponate salt
lmz()%%igleﬁbigr{_ess than about 1.30 x 10" moles of zolpidem. In other
embodiments, the amount of zolpidem is from about 0.5 to about 4.75 mg
of zolpidem hemitartrate, e.g., from about 1.5 to about 2.5 mg of zolpidem
hemitartrate, alternatively from about 3.0 to about 3.75 mg of zolpidern
hemitartrate, alternatively from about 1.0 to about 3.75 mg of zolpidem
hemitartrate, or alternatively from aboyt,1.5 to about 3.0 mg of zolpidern
hemitartratc. 100701 The solid pharmaceutical composition is typically in a
dosage form including, but not limited to, a lozenge, a chewing pm, a
chewable tablet, and a dissolving tablet such as a slow-dissolving tablet or
a quick-dissolving tablet. Preferably, the solid pharmaceutical composition

is in the form of a lozenge or a quick-dissolving sublingual tablet. The
20lnidem ic twvnicallvy delivveared acroce the cirithlinarnial and/or hiiceal



[0072] In one embodiment, the amount of zolpidem is from about 0.5 to
about 4.75 mg of zolpidcm hemitartrate. Preferably, the amount of
zolpiden s from about 1.5 to about 2.5 mg of zolpidem hem%?f@é?uos/ozosoz
alternatively from about 3.0 to about 3.75 mg of zolpidem hemitartrate,
alternatively from about 1.0 to about 3.75 mg of zolpidem _hcmitartrate, or
[008RErEtivenidront dpsaae mo&maﬁ@mtﬂmh@@b@z‘é‘@%gﬁﬂﬁééﬂ%aﬂ%&té.Ch?wmg
B PIBRHBRIARE 4%} AR ambQher e bvisdrssHan Aol dRidk-
_ 10-5 moles of zolpidem. [0073] In some embodlrtnents, tpe blnar}/abulﬁglg_
disgelivipédich CariomRle BEARNSHRN SRR ERHIohatk Ands O * 4"
diskicanonsite. hietcrutisels ingdibint bicatlyognatel @ weispty ditrelstiid in the

harmaceutical campaosition i en rk : [
L e
alteropéet]ittelpredenthrsdibmigrscdd e mabiy iRilad Sg< i mateiffeal
At SORRRANATCOMRI NG 2 slasawdZalRidemdemilasiaiaitbatt amountgf

less than.about 5 mg and a binary buifer system capable of raising the pH
P G RIS PSR R 0L 175, ARBARStvey

B 4 ernaﬁvely greater
alttham ehioit BN taltesbaiv@hyigueates thanrmtionbd 6 vttty lermege and

n about 10.0, alternati rt ahout 1Q.9yalternatively greater

tab_t egﬁog e_uto ﬂsds }ngpe?rén}g?%}é y egtgyvle%%{gboq#%.o ar%}d abogf[ 11_.0,
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hemitartrate, alternatively from about 1.0 to about 3.75 mg of zolpidem
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comprises a carbonate salt such as sodium carhonate angd. a hicarbon
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dissolving tablet™such as a slow-dissolving tablet or a quick-dissolvin
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todipHdrmacisetpifievo Al Men B0 BALLATE heHr SBIRGUAP mtbegP o
»anddhaibinaneluffeupsoduces @rsalivepibaft aldeast alaitii@about 1.5 m,
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alternatively at least about 9.5, alternatively at least about 10.0,
alternatively at least about 10.5, alternatively at least about 11.0, or

alternatively between about 9.0 and abgaut 11.0, irrespective of the starting
saliva pH.



[0080] In another aspect, the present invention provides a method of
nettling insomnia, the method comprising: administering to a subject who

zwgggz ) 1%5959 sleep and desires to return to sleep within 30 (p&[}%gs and
sleep for le

. : = 3006/020502
ss than 5 hours, a single unit dosage composition comprising

an effective amount of zolpidcrn or a salt thereof, fomiulated for delivery of
altez@ipidgyniRanoSs e sulijectisiorbl towdsame) the@immi@’felﬁééﬂ\ﬁém ?Cts
wnG QUL 8N AU atiesien 4 394,108 molesal 2alpidag, and i

an amount sufficient to produce a plasma concentration between about 25

mi t uh | RiAdministalishaWbRintration of
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sa19Eﬁé}E%Ff@E@atﬁgqyb%&&lti%é@mm}?gmmﬁm@m (ahgxg Qsiﬁéa?eterbmtﬁw_@/not
greater than about 10,0, alternatjvely, greater than about,10.
or g SO 6 P A DA LD an 0 B P e
dodihd) vittespecivepofitie Stevtihgipiiobsaliyrphirtmatismbdimeitithe
binary buffer system comprises sodium carbonate and sodium )
[060Rrbbnates [008sfilrasdkxedlissptdomes sramenntineTbrT Srovgees 3t least

on\g\‘}?ﬂ‘gﬁ%ﬁiﬁg%é}ﬂ. MQINiRsapniadnaisybieets thewmetberkeomapising to,
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ministering is on an as-needed hasis : | \very . of Zoidema
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4 hours alter administration. [00841 In one er%b idimentmthe the pH of the
by AR TR BT SHY AR BRRTRIR 6B ‘bg,eﬁfgg% By fevals of
subpidennia ihe sujestbetwesvaiofit 26 malialyeardashrbdaglMPawithin

about 20, 30, or 40 minutes.of adminj | Qigileater
oIPRANGD SEAT S %%éur%ﬁ‘gﬁﬁfﬁ}%?t%?%ﬁﬁ??n%%ﬁ% _.m
themBodir@st altrenptivrin asatrichre Ao SiidP iRty e i sev Hefd 0 and
AR M-RIBSEILHNRE MANQNLE Braxli@f Zolpidem in about 30 minutes

or less, alternatively in about 20 minutes or less, or alternatively in about
(0B I]INH RS R &BShodiments, the solid unit dosage composition produces

polysomnography stage 1 sleep at the onset of sleep. Polysomnography stage 1 sleep

typically refers to a non-REM stage of sleep where a polysomnogram shows about a 50%

reduction in activity from wakefulness. The eyes are usually closed during polysomnography
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following administration. Methods for determining the blood (e.g., plasma)
level of zolpidem in a subject are described above. The delivery of
zZolpidesn ypically occurs across the subject's sublingual andetpyssalozos02
mucosa. [00851 hi some embodiments, the pharmaceutical composition
comprises at least one pH-adjusting agent. Examples of H-adlu ting
g AT BRI B S o A TREES PR i A8 B DB A B,
PoRBshinbsiuphs theeebildepatiaglantooshoiests dheuphdmiadesitical
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about 1 16] alt than a
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abau Gt R b ARCPEOIp I emRERAREIR Oty HAUVABOEP AR U e fR EhoR 2-5
methesitrHtineRrahealyarhareapie ledbnany budtensystegvcasipiden
comprise sodium carbonate and sodium bicarbonate. Alternatively, the
bergiEi6utfer system can comprise any combination of carbonate salt and

bi te salt k in th 00861 The. ical it
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the pharmaceutical composition contains less than about 5 mg of .
the,spiHEH FRARSRPARSSIAPPETRENGE BSBLIb T MpisH 6! Rminctirat
mifR@&bARHREededdasis aczarding. iaiietmeieds fflleipgesentisivivion

is described above. Preferably, the pharmaceutical composition contains
[066am dhgut fhatiierabeit, Ahdpragofizapicden hiedetaihbepattativativeyposition
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z emitartrate, or alternatively from about 3,0 to a mg of
tregb sty VI At eranaia T heor paNR ISR ERRP HSE B R BRasG e to about 4.0
mEOMBESIANEATHN iseRIFss dhathabngdase czplgitemdigenitartrate

and a binary buffer system consisting of a carbonate salt and a

[odsarbpnatecsaliboliR8ls| Mhyeihanoibartaspachpidutipresentriseefitimrbout 0.5 to
rovides a methqd of treating.insamnia.n a supj . '
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conpmigTisiog 26lpigertanaizell thevedi7> mevATEIRFRYHPIECsRig, alternatively

abBiPYiges,dglivien af alnidamReias SR Bl S.AEN MHeOsAW hesBipidem
the subjéct is a subject who awakens from slee?[;aH and d,e??lg(es to resume

heglearsrich |0 8hTA AP AGAS SriB S HET R TR RLTRPBSRD feedyEsp *

uces sleep
binvithisu B Biinerie srok desingeand tirtdosefs sychnhanitcdopssaetgprodutesuch

STt T aRdhE R bleg i Aenal M AR dIEUR
afer dosing. 08Y] T’ Ghe em oalment, the pharmaceutical composition
bipnigucessiseplviteseidus 20;b30atebirpTharricss T Alolmg Betbbddipabout
1:PIPgY %i%%%,' draksadativie giecisornen. the siect is sywrkpnedraéerbing the
.about 2, 3, or 4 hours after dosing. In certai mstart@gs, thg?ﬁgaml ceuglgal
blﬁﬁmb@ﬁéﬁsﬁmdi’]‘é@‘é%%%@ﬁfﬁ%@?%ﬁﬁfﬁ Y8 P ARE FEP S RERP B
18lerpviB0g0ltn hantheneshatimentdyephariiacebticed Sontipusitivsly greater
roduces.blood (e.g., plasma) level Ipi in: jectbetween
tha 8u?%£0r%’/?n%ar%ct?\é 5&%&%@%?&%&@%%%%&1%&5 r%%&rrt]{i}r%tes QflLO’ .
alEgmiivisty atbreemaeiont Sb anhrbapiolt 20TRgnentive fitrstastng pHpisplya.
hours after administration. In yet another embodiment, the pharmaceutical
(086 positeripy svibledmbue HOPEBMS HiealirRmPOsiHeMA T ot foiee form
RS D 195 ZMPiFeEm 1D @ROWL3RMINLAISE O des isatipinatiRY, ifuatrauisdbing
minutes or less, or alternatively in abou .10 minutes, or Iess,dfollovr\)glin1 Lo buccal
R SRS SBTERel R R GV RSPRe H Se
sublingual and/or buccal mucosa. [0090] In some embodiments, the
pharinaceutical composition further corgprises at least one pH-adjusting
agent. In other embodiments, the pharmaceutical composition thither
commises a binary buffer system that raises the pH of the subject's saliva
to a pH greater than about 8.5, alternatively greater than about 9.0,
alternatively greater than about 9.5, alternatively greater than about 10.0,

alternatively greater than about 10.5, alternatively greater than about 11.0,
nr altearnatinvielvy hethween aboiit O O and aboiit 11 O irrecnectivie nof the



hemitartrate, e.g., in an amount of less than about 5 mg. In certain

instances, the pharmaceutical composition comprises from about 0.5 to

aReUh /1 Ssipg of zolpidem hemitartrate, e.g., from about 1.5 $0.aB0HE 2030502

ing of zolpidem hemitaltrate, alternatively from about 3.0 to about 3.75 mg

of zolpidem hemitartrate, alternatively from about 1.0 to about 3.75 mg of
ang/elidielingyahiissaiuion 3t dhestianiaipfionred 6t 12898 Aobdt 5. 05 flg grnutes
or 7N iggIAemitaktreatick0911 In a preferred embodiment, the

pharmaceutical composition comprises from about 1.5 to about 2.5 mg of
[0g@tpidern hemitaripate, acfraseatiauirdithtoraiaet 3sohdpy-ohacdpitem

hernitartrate and a binary buffer system consisting. of sodium car . .
oLk SEAFEOHRLE: DS T Bh e ey At S e idom in
antypipaityidss thsohdngundedadferform including, but not limited to, a lozenge,

a chewing gum, a chewable tablet, and a dissolving tablet such as a
[0868-dissetvlig thbhafisr eoqmidtetisssharmaaniéepraifsrapnpieRutier, ora
mRARENREEHIGAICATIRARHIRIS il NgHR L 0lmig2RITge Qndrising, e.g., a

uick-dissolving sublingual tablet. [0093] In a further aspect, the present
c cjﬁ%ﬁﬁ(}iﬁf S B Feating insomnia in a subject, the method

comprising: administering a solid pharmaceutical compaosition rsin
O A A AU LR ) AR BT B UL . ol
ofanlaldens flonitsieaptadindesirds wnrestiofecdiddenios fews thew 8. héupbout 4.75
m¥ andas ﬁ%ﬁeﬂﬂﬁ(&]‘é}g‘?%&%ﬁ&mR@%Ei%bﬁf%Ciﬁg Q%lj)\llﬁ"&éﬁfhemitax’trate,
0

zolpidém across the subject's oral mucosa, and wherein a blood level of

aliggppiivei ferashrgedii Ahe W biaar e P hrtlpiisisat sy AR A Sar
abdQtNAMBl sk abewt 20-Mdias ahasmrstiedicnmitoa]tonaaaiated to about

spec}, the. present.invention provides a method of treating insomnia, the
3'@1‘(@%%%@8%7%%&%@&%%%@ of: providing a solid pharmaceutical

pasition.c rising zolpidem | J - .

e R o B T i b
ndbiteitis! thah 15208¢s? Sl intaHs fphfy e senetprad mdiseltiag) tablet such as a
slgowfﬁ&%iﬁ@t&@lﬁﬂ%ﬁ@&ifﬁ@l&i%élsdﬁéh;(g&x?qélgthpié'&haidg,nma@bﬁaq_aﬂm atieis

oral mucosa, erein a blood level, gf zolpidetn in.the patjent is ,
SRR LS ST L R RDBLD 85 TR B DA dlcsfopidem
isappigiistdationred NQRO06/$28022H GT/USROCH/0R08SR [0095] In one

embodiment, the solid pharmaceutical composition achieves a blood (e.g.,
[0S M dl) lenabitof 2ehpidahe rdmtsubjeiobpraddes alsolit 2Bangasrrtiaal
c&%&t’rrb% gy HEHW&@ 0. A0QuH 20 B us A Qomiries ol RAMINHARIRMd Rolpidem in

another embodiment, the solid ghannaceutical composition provides a

T RsAe{RsE SrEBRIE S e 2011t 8EEthan about 20 ngind within
about 2, 3, or 4 hours of administratjon, [0096] In some e diments,.the
Q50U R Eor SR OB B RBL G b p e 37 s of
zsiphieatiemoutnin ahofstdlyitutesontedzdniglomboiiv, it 1,oo@put 2.5 mg
minutes or less). In other embodi i i ;
o s e S i 1
herhisuirgteniistostiecly. fapouheg! 3. tobew, 37 58e 6f Boiftdymtp@rate, or
RORIGRY e dyPically deliyered: aaross dha siliecthesingl ahaRalios other

instances, the amount of zolpidem is less than about 1.30 x 107 moles of zolpidem.

[0073] In some embodiments, the binary buffer comprises a carbonate buffer such as
sodium carbonate and a bicarbonate buffer such as sodium bicarbonate. Preferably, the solid

pharmaceutical composition is a lozenge or tablet such as a sublingual tablet.
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buccal mucosa. [0097] Generally, the buffer that is present in the

pharmaceutical composition raises the pH of saliva in the subject's mouth

1Q/8 Rlkarester than about 8.5, alternatively greater than aboyt- 943 006/020502

alternatively greater than about 9.5, alternatively greater than about 10.0,

alternatively greater than about 10.5, alternatively greater than about 11.0,
[0 hItdmrapesy istatarbespesbahe Orerer dnapBiRPI O A58 pridvaibiermee

phalaingiehl fsaivaceeierabiy the Rt ofibrisalnBaraise diabayeoatpof less
9.0 for at least about 2 minutes (e.qg., a

g., about 2, 2.5, %13% 4f4.5 5bt5.5‘,©116mtoa

thagrafie i ERES PIFPEL S RESHE SR e DRSS DHIRLRY Btrer A
pHhgestimiting sbxanspieatibe stistap g doinaiyab abiert ROl atesnatimikgreattrghan
bfr3nAE IRt And. A PIAIIRNRIe Tk A0SR de- Au-adilianal aspect

the present inve tfon provides a metho o?ltreatlng insomnia, the method
altomaprliraedeninmstBawg h Soid iRTBrRYAbERRVSFRGRE SHGRERMPSITY
m@éﬁéﬂ%i%@@rﬁ@y |8 SathANVhERGAME @RIsRN dLetrituRiBl Redelivery of

who awakens from sleep and desires to resume sleep for less than 5
ZOpi, acms\ﬁ,ﬁﬁr%%hl?ﬁfes B%B?‘fﬁ??‘haceutical composition provides delivery

of zolpidcm across the subject's oral mucosa, wherein.the solid,. :
; t frr
B R e e e s P B3 Mo contains rom
aboutl@sstiretivetstibjent s faold cariumiteraly. tRecirrkty. bffalidisesintagsH.

ph%ﬁ@ég\(@iégl%?UME%QM&@%%Q[%%B@@%@@&IM] Ina

related aspect, the present invention provides a meth?d of treati,na%tr
hefaTRa RTINS eBrARPIiAg IRERSS ormgRZopidem hemitatirate,
2120R6IERBH22REIAISE 0 R0E P ofighiid dera dlithitharsta oe atieaktively from
composition risi olpidem in.an amount less than 5 mg and a
abB}lr%rE\ff/ %’uatggﬁgrg%ﬁt?g%fﬁ \Bhﬁgrgvﬁvéa g%%%%’m sleep an_d desires to resume
[Oﬁﬁp Risss §Q§Qd§n&%‘t‘£S%h@'%ﬂmﬁ%@fé}“sw&ﬁf&%ﬁsﬁ% harmpagtdtichlsuch as

composition to the patient for delivery of the zolpidena acrgss the patient's
sodiamn pathewste and a bicarbonate salt such as sodium bicarbonate. In othervembodmlents,

the binary buffer system comprises a carbonate salt and a bicarbonate saltina
carbonate:bicarbonate ratio of from about 1:1.0 to about 1:1.4 by weight, or alternatively

from about 1:1.0 to about 1:1.2 by weight.

[0077] In an additional aspect, the present invention provides a pharmaceutical composition

for treating insomnia comprising zolpidem in an amount less than 5 mg and a binary buffer.

[0078] The pharmaceutical composition is typically in a dosage form suitable for delivery
of zolpidem across a subject's oral mucosa (e.g., buccal and/or sublingual delivery) including,
but not limited to, a lozenge, a chewing gum, a chewable tablet, and a dissolving tablet such
as a slow-dissolving tablet or a quick-dissolving tablet. In some embodiments, the binary
buffer comprises a carbonate buffer such as sodium carbonate and a bicarbonate buffer such
as sodium bicarbonate. Alternatively, the binary buffer can comprise any combination of

carbonate salt and bicarbonate salt known in the art.

[0079] In arelated aspect, the present invention provides a pharmaceutical composition for
treating insomnia comprising zolpidem in an amount less than 5 mg and a binary buffer,
wherein the composition is formulated for delivery of zolpidem across the oral mucosa (e.g.,

buccal and/or sublingual mucosa) and the binary buffer produces a saliva pH of at least about
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wherein the solid pharmaceutical composition dissolves or disintegates in

about 2 minutes or less in the patient's mouth, and wherein the binary

hwffessaiserihe pH of saliva in the patient's mouth to a pH gegigsihan2osoz

about 9.0. 101001 In one embodiment, the solid pharmaceutical

composition achieves a blood (e.qg., plasma) level of zolpidem. in the
8-5selaaﬁtwéwééwﬁalswfson&m%ww&%@ham-%ifﬂﬁmﬁ%}636’5 about
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e e R S e Vo
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alternatively from about 1.5 tp about 2 5 mq, .or alternatively from about ..
b 7S 3 O L SR AL 1t T2 S it
popilztdmidem can be expressed as the number of moles of zolpidem

present in the compooition. For example, 5 mg of zolpidem hernitartrate is
[oasgivatett tocihelsof G prece6t imukasion 2bisidakn WS dgere ROBHATHION 1S
ty 2RO dimente. e foRRaaIten Wil cmain: a8 AR of Zelpidemssage
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coTeRQyH| iy F4PRS S ASIBRIENFi8 SEREIBIBIFIFIgR %}?YHS%S&#%&&%%ﬁs quice
disdescripenby minytagddadt foshmnd/zo hpidenm A detivdrpsé folpilof. In some

olpidem, a polymorph of zolpi - [ .
o S T e s cystem
thdirratsasohe thtedtbe Relftstelise soeatHageam RN fie, digagiidy greater

thEAIRHOA BEr RS e MR- 20064 38028 PRSI0 6020502 aBRa1e, 0,
hydrochloride, carbarnate, sulfate, nitrate, angii bglr)zo te spjt forms, as i el

Al GRS Y FBIREAR 2ANErEL T, I EBR SrhBSah SIS *1ke zZoipider 1o oY

bethedoutionf a.Galid ebgut 20lpjdeaspeetivitaritatestirtiop s efisobuiments, the
zolpidem is in the form of a polyrnorph, e g. commercially available from

[0G8antesa atprofhtetd aydofineml). {G10431F oitdepssitonesieh e @ressef fom

INGTHONMAY akeihe 95@95&?!%?&%{@%@ o YRRRIASEPOWARH 10K raises the

liquid dosage forms, such as, for example, tablets (e.g., chewable, 0.0
TR i SaHLRCR HITSGAE: WRESHG Caf TS oA GRERE. ot o.
AlREWASES; seltioNE: SHSRENS] ansRmHSI QR aates el fORNTS atitesrtissly greater

s, lotions, or the like. Preferably, th iti f th »
o T e S Pl sl 5
abquick-dissehyiegitabltts etatingnge s stiteadthosenthestnicat ke bigry buffer
sy!é’t%‘};‘?%I»ﬁgl@é%as%‘a%xw%m%%?ﬁ@%ﬁ@%@&ul%@éﬂr&%&aéed herein, the term

unit dosage" or "dosage form" refers to physically discrete units suitable

(0984 NtAY Aesa0es for RupARSYRissts angrathet MacHBals: @aathEMOTN
containing a predetermined quantity of therapeutic agent calculated to

ingrBENE therbiesir it BIvEd (BRIBIRG: 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 presegt invention can be prepared
according to the procedures set forth in U.S. Patent No. 4,405,647. In
other embodiments, a liquid spray or a solution, tincture, tablet, lozenge,
or candy dosage form of the present invention can be prepared according
to the procedures set forth, for example, in Remington: The Science and
Practice of Pharmacy, 20th Ed., Lippincott, Williams & Wilkins (2003);

Pharmacarlitical Docane Earme \/nliime 1 Tablete 2thi EA Marcal



WO 2006/128022PC'F/US2006/020502 molasses, starch, cellulose,
microcrystalline cellulose, polyvinylpyrrolidone, acacia gum, guar gum,

t(,@g%gm%@gm, alginate, extract of Irish moss, panwar gum,, tllﬂ}giz%%mzosoz

mucilage of 1sapol husks, Veegum(r), larch arabogalactan, gelatin,
methylcellulose, ethylceilulose, carboxymethyicellulose,

hydeawyipropyimettiyicebitosepipotyecansiiayiemenoskenean poRE ol et &
(©.9-, CAtPRRAI SR M IR CRIG s BRORPhRIRa UraiGHim,
phosphate, calcium sulfate, kaolin, sodium chloride, polyethyl P%glgfgélpidem

propylernghCefEA DR RIS RSO PRESE IKAERT
ocd%hiféé%@@@mh ﬁg@&mwi@yﬁ;ﬁb@éa fbwam&waanc?ommwmﬂm Taribewuipect

the art such as freeze drying (see, £.9., Fu -Diryi
B B BRI LA O 0 o0 LoD ALt e g nd
lesPihanaoeitital DisagddusmieDingniSeatiand, Pharm., 29:595-602

(2003)); solid-solution preparation (see, e.g., U.S. Pat. No. 6,264,987),
(0G4 |bricarnthestingrartopbergraaeulieb POprRYian OFOWRRSD LudBI&. Plasma)
1edéi§8§%%9d' @&%&1)(@@9@;*&%&%@1&9&@Q?h@ép@a@%@nd@ﬁg&ﬁn@iafin about

armacy, supra). For example, Mannogcm(r) ar; rbogem(r), sald By

20, AT O GG T LA Ty B Togh s 3y
hotRaamital amdiseibiiel, respebtivehbodimpiog| e thewormposicesippsiiwn provides

resept invention compyise fr % t % By neiay efthe
ab 1ﬁ]ger‘,’ &n %%%I%Bﬁ?/ﬁﬁgsr% %g&%g@g%%@%&? gg%?o.%l-gicl){\i;\}g\?er,_ one "
lesskilltschintiviely artahaiareaiies Qn lether SHRRPESIRBIE Wqnk!Bratures or less,
foiga&%{?g%&m@gim@?gﬁ%a%ﬁ%mm@mg}m@ ?rgdplifrﬁahlg%yofzolpidem

riable dosage form, on-ljimiting ex es of gum bases inc
Sty SR R e
subglivasingolgileagifor baseimatarsals Jmown in the art. For example, in

some instances, the gum base comprises at least one hydrophobic
[0p&Hy M BT amkanbadinemis Hjd kit polyeheerNeTition rAEPERshIplesstine pH-
adﬁ%‘ﬁ%'?%‘é%{g@%ﬂﬂ&s%@ ydrenhilic pelmersdonaur: besasinduseabthate

atural and synthetic polymers such_as elastomers, rubbeﬁié aHd acentical

saliBrhisATROBHE BB BRSO Bl O R HBR e R
comlst;%ubﬂmmgﬁ@emmmimpm ariginisechastthiote jehieotisaguat 2
ercha, crow and combinatior eSS it :
o R s sk Ex sy gl
abeopbl§atiesyitivblitgresier kan ERostA cOprEElY eEcgter Haf Mhapbidhs,
alfé%ﬁw?'ﬁg}@a@%éﬁ%w lene, HOIMRMIRSISN ExdannMyyigy acetaaanto,
a

~ polyvinyl acetate phthalate), and combinations thereof In ather instanc .
e giHF 8L EGPBRRECEE Hlr BB B (1 TUEURaR AP

sJSRBIeABEaRe bmet)iipalylsabutylend lanthoptvrialpipolybidjiaeetste can
SRS ATASRRLE PR UGN AR A0 TR e

comprises from about 25% to about 75% by weight of these
m and pr 98 enge, a chewin
B D et e orpassion o e e
gpresehtirdntritetan adisrbrinnyaiiehiieniabhdlong sghins s A2 quick-
AROSRES: BN q\ﬁgﬁmﬁoﬁ@%gofuzm%@g RS umiﬁmdiageﬁ@ﬁﬂment the
reserving agents such as methyl-, ethyl-. and propyl-hydroxy-ben es
OBy ORI BASBAE T B e RO R A s o AU S
cHEaNS afldvatiofyalpétis; todlorhgingemnd card disintdgidtiniy agrertssieHe
mae?rl)l‘é“s’%%%‘{éd%‘s%n swellas crescalinelnse.sediim ardininaharassilisked
cellulose pol mers.%i 5] ubricating agents can be used to prevent )
cmpe@m@pm@m@ageww.ﬁtw@aﬁg@m fhe e & diggpatively
to reduce inter-patrticle friction. Lubricating agents may also facilitate
ejection of the dosage foul, from the die cavity and improve the rate of
granulation flow during processing. Exagples of suitable lubricating
agents include, without limitation, magnesium stearate, calcium stearate,
zinc stearato, stearic acid, sodium stearyl fumarate, simethicone, silicon
dioxide, talc, hydrogenated vegetable oil, polyethylene glycol, mineral oil,
and combinations thereof. The compositions of the present invention can

comprise from about 0% to about 10% by weight of the lubricating agent,
and nrefarablvs from ahniit 194 t0o ahoniit 504 101101 <|Wweetenind anante



comprises less than about 5 mg (e.g., from about 0.5 mg to about 4.75

mg, from about 1.5 mg to about 2.5 rug, from about 3.0 mg to about 3.75
Wb 8 ) afzppidem or a salt thereof. One skilled in the art NS oso2
that the foregoing amounts will vary depending upon the particular source
of zolpidem utilized, the amount of zolpidem desired in the final

frofe abrlioro AkoWel Ha 8 AR R demcirar rateia O T A BRUBRNHEANR JReHEHO to
abdfk 8ertaly insianaes: henbuffersysiesnah theshewing phummospasition

provides a final saliv H in excess of at least about.7.8, preferably at.
o AP R e Pl TEA PP BE AR Ot Sl Bt
sysTdne coneiating afiamacompositiomty pidadiyp cmeprkes from about 20% to

about 95% by weight of the gum base, more typically from about 30% to
[0088bULTB 596 paritenTeBtdy ticalpseniination 500% 66 b B\t rooet dfediis gjipgermia
n Qmeggﬁ%&ggd%%wm composition may thither comprise a

protecting agent. The protecting agent coats at least part of the 4
therapBimteaene, BiptEair CRYNHAbCOFIRST0S SYBRIS R p1dem or
protectigg: agesirmay be mixed with the therapeutic agent in a ratio of from
about 0.1.to.about 100. by weight, preferably in a. ratio of :
ol RSt A BRSO AL LT D ARG
mugfishovhdrein thbouriebtdsarsppestivharwabony e grsrcetthdesigee iseipasleep
fotgadhes iR Retweenhethr anablisRa e GRE:BRGUMDASS Sarhal dre
therapeutic agent may be more easily released from the ?Flal? base. It this, . ;
o BH0H LS0E I TIO U CEOD A TR ARSI R Ty Boe
is Sielivarerhagss 4heunudausissambranes of the oral cavity within about 5
to about 20 minutes of chewing, preferably within about 10 minutes of
[0@8&}w_ihgome vmi:iedj'_nﬁfnd,iﬂmehmm@ntmgwg@n_wmyrbélgﬁdﬁmiﬁm@@wt
209%(?,%%‘6'%&‘18&@%?'&8&9&9& d@%#l@@pw&&m{e&ﬁume&t%%&tfé@@t%@@ﬁe

glyCerin monostearate, glyc§ery ehenate, glyceryl pahnitostearate,
subiyerrtsge&?&@@%%é}m|€,&ﬁwPoéeﬂh‘&é@%@%ﬁéﬁ@%ﬁ&tﬁ&e@?ﬁm%m&%ﬂw
ph@Hn BagnResidmpsishsufatecspayResiuprsianttige Satisprastaabiysbt of sleep.

thmarate, mineral oil, poloxainer, polyethylene gycol, sodium benzoate,
[ogey]ium chiakigensodinmnia tyiphatfaiessted dommpiditcatpmdicdaldodide.g.,

stearate,.and combinations thereaf oy
e R e
abpiaficibrer Aiayireieeriadpnisiaporetie ihs hsBchinfctne Bl M Higs about

2, 0 & d8esirAbIe SORSIFIRAGY SN dHparaRHLs Qussalhieniure phdbil@utical
Plasticizers may also facilitate the release of the theragegtic %g}%}t upon..
COPRHEARBF RISH ARG & AP &I P SRSPE SORREUEE Bttt fdRa:
in abshoigyeatigdesr lanolinestaivitydaishaodiimistearatésspotashmmatively in about
stearate cerol triacet I '
e D o et o
subisolnt s2Os Liplveer Biogrd plestizer, and more typically from about 5%
to about 15%. [0115] The gum base may further comprise waxes such as

[0BYLswhbE e T SERsBtal R hAERARAL 67 SREBORE s LB FesREes 2t least

o&%@@&ﬁ@ﬂ;@ibg@ﬂd ﬁ@%ﬁﬁ’éﬂ %&iﬁfﬂ@,@e@@i@@ﬁb&%ﬁ%@&ﬁ&n ﬁérther
comprises, from ahout 0% tg about 25% ight.of these.waxes

cogHAA T BT GO B B G eSS e ot s than

ablouagidjtidertite ¢y daedimaybiort B, ebenpiivelp gecaientore aegtdiheric

EAVRNLR SHED A ASI0S. 27 FoaiAs O UG @xAmRle Bl SUfnatively
solvents’include methyl, glycerol, and péntaerytinitol esters of rosins, .
erastdithas PBeihS Lt AliomyaiieR) B atEer R L Erar BBAREH-dHFEEH e the
stegmbirations ihereef(a:a)) ReMaenitvint e stenafpaiialnbiickogepidted
wood rosin, pentaerythritol ester of wood rosin, glycerol ester of wood
rosin, glycerol ester of partially dimerized rosin, glycerol ester of
polymerized rosin, glycerol ester of taj @il rosin glycerol ester of wood
rosin and partially hydrogenated wood rosin and partially hydrogenated
methyl ester of rosin such as polymers of alpha-pinene or beta-pinene,
terpene resins including polyterpene, and combinations thereof). Typically,
the gum base comprises from about 0% to about 75% by weight of the

elastomeric solvent, and more typically less than about 10%. WO
27200R/122022PCTIT1<200RA/020E5N02 TN1171 The Aarim bace mav flii-ther



[0120] The chewing gum compositions can have any desired shape, size,
and texture. For example, the chewing gum can have the shape of a stick,
tao guanbalkzand the like. Similarly, the chewing gum can bepaf¥s2006/020502
desirable color. For example, the chewing gum can be any shade of red,
blue, green, orange, yellow, violet, indi%o, and_mixtures. thtereof, %nd can
hergiga B8R 10 AT TS {88 A By P e AR il g ent
phadheseintidh eoafiealiten gomperes iernabsicief yortapp é d Dmgrof pépidem

together in pigces for in et i
B S S e AU D R
abanblel v es 4 UmsokmdpidnneharinanamiicrapitienE e AT b AT
3.78QRISR BRIBid eEman-RhaMaceulicallyrreceptablesspitbiareal nagedrrier
or excipient such as a binder, and a pH-adjusting agent or buffer system.
Zo e BB Sosition may further comprise protecting agents, lubricating
agents, wettjin ents, emulsifying agents, splubilizing agents:.
O o A A B R e e RSB s from about
1.5agebtsyt el aningfagidseimndistregatiygragents . G ypraany 3the mepéeolpidem
,?93;;9 i inwenti isdesS bR RhaY kS
hf/ e.g., ?F%??%%L%eﬁﬁg %@gﬁg gg?%ﬁr%gﬁgrom about 1.5 mg to about 2.5
biGaHo%AN about 3.0 mg to about 3.75 mg, etc.) of zolpidern or a salt
thereof One skilled in the art understands {hat theé re |(5|1% amounts yyil(li.
(045, JEHH PR tHE BRI CSEL SP BT (EeE e Tefbding,
bubnaelniief zglpidem e sicechimgharfinatfemblatiietasnd e limsobringhtablet such
as R HCUAL 5%/'1%61%%) afe,of Zﬁ@%&@?@:ﬁgl&n BEIFRIL1D: eanthe e
sys?em of the et comﬁosmons provide a final salivary pH in excess of
coaplesiiitraisoutie Srprefer nsnae RiastEgodissolying auhisiaphERipbly at
least about 9 (e.g., about 9-11). [0122] in =lain embodiments, the tablet is, .
10008 ssEhare BblaPsabba SR ERRLBR MY Bleg dtc RS s R R IR e 1 2
suledisarlveanby esippiasts saliva, without the need for chewing. For
example, a dissolving tablet placed.on the subject's to - .
for DO HETORR O e R g e A S o
tablet plasetianfdmneath théfeubjectbienighe exnkisasises sepapfisgeigs to
deIiveryngugggstggéafgﬂéggtﬁgg@thm,s type of dosage form may be

particularly desirable for pediatric and geriatric paéiéerél\%,, since s aJi% o
childPEERdBE GO I RIRAIAST LS REF P RR O R FRIAK R }H&%Sﬁ%\% S cross
thd Mpigally otiendlissalying taklields tooolilateibiodisseludswithisyebinibd subject of

bout 15 minutes,.preferably.within.a t . i ; :
o A2 S P R 0 A e st p A A Bon
skilled in the_art wj t : IGkedissolvi ahlels iﬁg@h@i,h.
w%é?er ?ﬁgrﬁeé%?/c\i/-g es%c%v\%lr?;&[%i et%‘%% {ial{lréégi E/egigg%ﬂg?sas%wed ggadually % the
megtbdeahpnisagity Wga afiibject's saliva. In a preferred embodiment, the

slow;gissehvingsern pickadissalvingoiaplaitdelvehs e iheipebiin agembunt less

across the sublingual mucosa. [0123] In certain other embodiments, the
tablet is BB A ARATE %Wé(gﬁso T gﬁ&%&%ﬁfé’%& fo ooume

dissolveskithésrapicdhyns dradsialy. For example, a chewable tablet placed
on the, subject S.ipnauy VsaedPERMESAl ARty By Rkile ASIAREIIGE the
agen%%ﬁ#ﬁ%ngﬁg\}v%%%ﬁ%} c gwable tablet can be mov%d1 around witrl#n

the mouthlpdareasretrietindaFeopa REEOB_tween the gums and the

cheel QENARERE AN 1ONEEn AStiReiefidht Atdearca PRGNS e and about

therapeutic agent contained within a chewable tablet may also be WO
5GBeBI ! @‘fﬂ%’%@@ftf%gﬁﬁn&se RA¥5d sublingually (i.e., across the
sublingual mucosa). Typically, the chewable tablet is formulated to
dissolve within about 1 to about 15 minutes, preferably within about 2 to
about 10 minutes, e.g., within about 2, 3, 4, 5, 6, 7, 8, 9, or 10 minutes,
following administration. [0124] As degdribed above, the dissolving and
chewable tablets of the present invention are typically formulated to
dissolve within about 1 to about 15 minutes following administration.
However, while these time frames are amenable to maximum exposure of
the therapeutic agent to the oral mucosa (e.g., to the sublingual and/or

buccal mucosa), they are not always amenable to user compliance (e.g.,
1ecare mav owallow ton frearienthvy and therefore bhinder mavimal




disintegation in the mouth. 101261 The tablet composition may also
comprise one or more clastomeric solvents such as roams and resins.
NagJiniing gxamples of such solvents are discussed in detqil.ahQys 3hso,
may be used alone or in combination in the tablet compositions of the
present invention. In addition, the tablet composition may further comprise
[008ixe dnsushear askimentash e prlidRbrseRpstEinAk (FARO TG S chiopd (e.2-

plaSRUP AR JRdtRlansaeskAilbrBcheambinatanssthgtebinliien\ & niel within
tablet composition maﬁga ditionally in%lijde Iasticgz £S Su[Cfdig.S ?}%fteners
e

byt 2 ASiREA BEHEFS A, fBPEKAmte, Relp rettice

phaiseositicol dhesaliarnyeoidtion Hochdesis sdivadidsbién theeselisitdpie than about
consistency and, impr its.overall WQ . tion.
zofgdglﬁ%%gb%%%gé% S0502 textur%lgll}]d bite and help facilitate the

0dieass ofine IRIaRRUIc A9SNia NRRHIRIING LXBMRES f Sdshlves or
plasticizers are discussed In detail above and may be usgd aloqe 02|{ I?_’TR 5
02271

dissenestratintinsRices B RO B BNHLh S BTHRR Presifsniehtivn
m:iﬁ@fééliﬁ]; f?ﬁ?rﬁaﬁhd% @rﬁ@ﬁlﬁin@%ﬁ] pigsitda jfh@_ittdﬁswi_ctkiempmﬂiﬁcagﬁm?lves or
. centerfill, e.q., as described abave. In certain ot nc t
R i e S D Sh 6 AL L e BB g 330% 45,5,
5. YissOliingtes) ciwable detblist typisde deliigreddiees pr8uAdebifgiesibAin Bk and/or
vulRerangutic agent. For example, with a bi-layered tablet, the first layer can
contain zolpidem or a salt thereof and the second layer can contain the

[o§eMe ecslifferenthypratis AACHLYLRINOR: RyRRelicagantotypitady ribes the pH
first layer comprist:s the dissolying or CBbg?{\év??’bl% %rti?tn Oefxt'ib/e tab(lsgtaat@ld sbout

of R eERdhE ?‘L@?@ﬁﬁ@%‘ﬁﬁé%m%%%% Vg firat Tayer. “TRIS fype of

9. fpsmutatioslynayatre thantitularlyss ai_tabkeivwﬂuegrgatmwa@cpméé)éé @iternat_ively

grez:z%lagl %na f8‘|J!P i’éea‘? Ye&%ﬁ%%ﬁéﬂ&%%%%ﬁ{'?ﬂ@fo@ ﬁ%%@ém@%&icabout

agent, 1s desirable. Gastrointestinal absorption of the second therapeuytic
9.0 greshelrrnl 1B dasirasiavaof Bratariag pHEPE s niigiatab b iophigt the saliva
is gﬁ%ﬁlm%%ﬁtwgtﬁiﬂ;gl@amgwﬁ@ﬂﬁnf 'h b&a@&ﬁtgofafeiﬂmmljﬂ,?é, 4,4.5,5,5.5,
issolving or the chewable portion ablet, Alternatively <
6 GRS PRI o SR AL TRy e S SSRGS
extypidalhy coniphisdsrat téasieonsivesapaitioragéatabrpeandiss s pirasbonate
mQRe or more sweetening agents, flavoring agents, coloring agents, and
scenting agents as described above. In some instances, the second layer
opsperipgiudesa huiieisy e Masdascsibed fieteis [0habinostitathgr
_instances, the combination of zolpidem or a salt thereof with other
nERAIAS E6 GRS BERIPBFABR: hypnotic agents need not take the form of a
multilayerastdabiet sblid insiesd atinprsepaisingbehprisogerdinidaaliiesn amount
layer. This type of formulation MAY-AISe,0e.Led IDE SASE MR tecp and
gastrointes m%?abs%rﬁmn of at least one therapeutic agent is desirable.
In this calseirthéonshamvesrtefi dfsoipafidnstthe two or more therapeutic

agents dRIrAING s Nonuthedeaisale e abieiadyfdes examiples Bgseem across
therapeutic agents that are uniOnifﬁd are absorbed throu%h the oral

BRI S I M SR SE R8RS St O SRR GRSEE It EtRal ™

dabserpiienafin9? Thatabielesnpositibisitandudyeayitesinabedhage buffer
size,.and.texture. For.examplg, th let f a stick,

3B %&%ﬁ%ﬁ’ %YS}%%%? taﬁejﬁ’ %’.Igcﬁln{ﬁg?liégﬁ%%\fgﬁgagn e a?fg ‘desirable

[(ﬁﬁl‘ ' ':I%%éﬁ{@&’ I e %?&%ﬁﬁ:%ﬁ%%@ﬁﬁ&%ﬁ%@th%@f BE8%El insomnia, the
orange, yellow, viofet, indigo, and mixtures thereof, and can be color

megeetrripidit éehena/ed: 2006/128022PCTIUS2006/020502 type and
dosage of the therapeutic agent therein. The tablets can be individually
wrapped or grouped together in pieces for packaging by methods well
known in the art. [0130] When the dosage form is a lozenge or candy, the
composition can comprise zolpidern or,a pharmaceutically acceptable salt
thereof, a carrier or excipient such as a binder, and a pH-adjusting agent
or buffer system. The lozenge or candy composition may further comprise
protecting agents, lubricating agents, wetting agents, emulsifying agents,
solubiliziug agents; suspending agents, preserving agents, sweetening
agents, flavoring agents, coloring agents, and disintegrating agents. A
nenaral dicecriccinn of ln7enadece and candieac ie nrovvided e A In



[0131] In certain embodiments, the lozenge or candy is dissolved by a
subject's saliva, without the need for chewing. For example, a lozenge
Rlarad @ndhe subject's tongue can be used for buccal delivegy-p{th8u6/020502
therapeutic agent. Alternatively, a lozenge placed underneath the

subject's tongue can be used for sublingual delivery of the therapeutic
agepovitisgyselist plssagestitn poaypbelioatROMHINGESIME Y Petnoye less
and geiafris patigats veiRcRamallshidirnians aged-ndidguatepiiendosve to
difficulty chewing certain items. Typically, the lozenge is formulated to

dissolvE St EBbIRE 188 BBbu 9B Fhifdtes, preferably within about 2 to
aboudrhthininlie &esolidwitkhinabaita? ¢ 3ndodti@y B, Be Paident Gomdalivesy of the
fOHOWi”ZQﬁSA%E"aSJ{S‘s@%e i)rglt%&rseg?ﬂ empodiment, the lozenge or candy

delivers tfte therapeutic agent across t e.sﬂb[ingual mucosa. [0132] As
destrisedinibevelidhisrarryesaroprostioniAiientish rditipresys in about 2

mif@reeulaiad odissalverwithimahetvhdRiahnsbibbritnetesfQUowMngH of saliva in
administration. However, while t ese§i§1e frames are amenable to

theaaiaR 6 AP SR ARFOFIHE 1AL ERMC Sgent to the oral mucosa (e.g., to

the sublingual mid/or buccal mucosa), th re not always, ame
eSS e e
plasmalllewetad frépjdemtiy thedtimtdiarecdninbleyt Aaxiymal apdrabait Gdsuy/ml within
ARSI RON) AR miRi SOHRIR INSIARARS clhBARA eI able to

strike a balance between patient compliance and maximum exposure._time,
PhypRpReHERA FRIRESHRRY ite BPYGA IR AT FHRIGEH %é*‘ﬁé&%lﬁ% i e
20 SXAMRIELRY JRM 0T dhe lozengadizgiiegiodrom about 700-800 mg to
about 200-300 mg or about 100-350 mg) without reducing the
[0 Cent kakionearbattiments pie pHibddsesdfthes buftel sbysteshoot the for at least
abg{]f%?r&%%?gsi%{%n I?. & %?%!9{_‘4, %’P;@ B?@,g&%&é%ﬁ%%éﬂgﬁfmﬂ}%ﬁhnems,
such as, for mple, replacing one flavoring agent for another (e.qg.,. .
thechineoidretforospenieasit pabeapRabMEORE BiPIARPERAG RIS @a@gﬁt%? 18
ty A0t eE (9 dedlaciasaormBaRitaban sarhitalbray detseddo reduce
salivation. [0133] The carrier or excipient present in the lozenges of the
TvPresegiipysitiéan is typically a binder that is useful in keeping the lozenge
Ina semi-solid state, and.may be a solid ar.a liquid, SXAm
[0%3&1 h ﬁﬁ)}ﬁ% ir%glepcgfr%?gtngﬁwoa%{}erﬁ a %‘?’%ﬁ?ﬁgﬁgﬁaﬁﬁgﬁﬁb e%%s bindgé'{;EL salt
thereefdisen sseniim efsaiibDovezarkbri Q)8 Hecusearbldha P o mbiR& AT Hh! - 75

m&&@ﬁ%‘@ﬁa&%ﬂ&%ﬁ??&% obthePressnidovensan: hadditionmbingeis4.0 mg,

such as mannitol, sorbitol, lactose, sucrose, and inositol can im

.

art .
aba s 85 THEUGLEn e A ABHIRTBH AN NEREE VES (S ARTAR Hlpifgm can be
anfP@siN ik 4] Ehentpzengescop poattisiveasas sbootrptiseabo dmger
. elastomeric solyen ch,as rosins an i imjti
G R R ArE B DA e AR AU RO CHRIIES @i e
anonmbiriatibrdentieen bzenppsssehms destiomabst thaplesse ol aresryt in the
co%qgéi%nt%m%me??%@9@%@&&@%@4@%&@@mﬁﬁwe@ Shigh BSO x 10°

eeswax and microcrystalline wax, fats, or oils such as.soyhean and

melsR A SBIRLET. 2 TS A RS R TG SUEPC R b JN gam an amonnt

ofCRIPRRSH IRMaY a6 ditipnalii chis enpladticiz 69 s asboftdiToksidrm.
emulsifiers. Such plasticizers may, for example, help reduce the viscosity

[oobshe salivanyseluttyideftesdisstdeduszaribe donpaetinrlesesheddtensy e.g.,

+ SRS e A0 PR AR S B e l6AS P o

a {n t 4
e therapeutic agént. Imiting exal asticizers are

theisefisBekeirraataiphboves antidatingoep tablesalis v s M eg Ftiatge ot
11IQFRNEL GRAMRORHRRS e RIS SRNHIRYERIUAR: 140 I3 EL e hemisuccinate, citrate,
embodiments, the lozenge composition includes a therapeutic agent
centerfill, is multilayered, or comprises a single homogenous lozenge
layer, e.g., as described in detail abovgs WO
2006/128022PCT/US2006/020502 [01361 The lozenge compositions can
have any desired shape, size, and texture. For example, the lozenge can
have the shape of a stick, tab, pellet, sphere, and the like. Similarly, the
lozenge can be any desirable color. For example, the lozenge can be any

shade of red, blue, green, orange, yellow, violet, indigo, and mixtures
thareof and can be enlar coded to indicate the twvne and docane nf the



upon ingestion). [0139] Typically, the compositions that are suitable for the
treatment of MOTN insomnia following buccal or sublingual administration
RayesgsHpdarse and discriminatory dissolution profile. Such aglisseduiRmes02
method relies on modified USP method Il dissolution procedure and

where the pH of the dissolution medjum is 6, % wh| h apl OX|mates Hwe pH

maleindRRFRIOTHE MERRBAS T BHEIe LS flcatlon R th&Voitime
cobihgisnediendpis I@d@kﬁedrﬁb&ﬁﬁléﬁ{strﬁmzﬁﬂﬂimmnﬁbepﬁaddIefgpieédefgw

Zo]ﬂasolﬂtlo %ﬁra%e uﬁcp to 15 f%%@ ﬁ&sc:ﬁ]&éﬁ%ﬁa{%ﬂ BBl

S Sutficient y sen5| tive to Inate a 2 to 3 minute O
¢.22008112802PCAbBX008 PRroBod Hishitinsh (881 from a tablet that

would normally take 5 minutes or more to dissolve in the mouth, Typlcall%
[014hblGbe rerwetiipescdharne Rt msaioRIERiNkGIbE Brmed Hhdgemi-solid,

IydHSTOME TG, 'aPidly.dnsar e rpetimesialconditons gt beiiied | EBwable,

method li than a tablet that takes 5.0or mor nutes to dissolv
SO GATP L6 ABTEST Bhetty A PR Rt are i e oA Sotugons

su@»@ﬁ%ﬁsmﬂﬁeodsseﬂuﬁm fifazoipicremsiazin isousinytivdio difrderablypthe
c %5553'1%%995%% 05 %e“t Q4L ot PR A Rosahaadiieneasdy & ﬁd}ﬂcular

f espe Lozenge "3 minute" dissolution_protot
q“%ﬁgwlmwbﬁwﬁ ot w%eamw rsebntoh RO BRLIhBon o
20 6925,

[0105] As used herein, the term "unit dosage" or "dosage form" refers to physically discrete
units suitable as unitary dosages for human subjects and other mammals, each unit containing
a predetermined quantity of therapeutic agent calculated to produce the desired onset,
tolerability, and therapeutic effects, in association with one or more suitable pharmaceutical
excipients such as carriers. Methods for preparing such dosage forms are known or will be
apparent to those skilled in the art. For example, in some embodiments, a chewing gum
dosage form of the present invention can be prépared according to the procedures set forth in
U.S. Patent No. 4,405,647. In other embodiments, a liquid spray or a solution, tincture,
tablet, lozenge, or candy dosage form of the present invention can be prepared according to
the procedures set forth, for example, in Remington: The Science and Practice of Pharmacy,
20" Ed., Lippincott, Williams & Wilkins (2003); Pharmaceutical Dosage Forms, Volume 1:
Tablets, 2" Ed., Marcel Dekker, Inc., New York, N.Y. (1989); and similar publications. The
dosage form to be administered will, in any event, contain a quantity of the therapeutic agent
in a therapeutically effective amount for relief of the condition being treated when

administered in accordance with the teachings of the present invention.

[0106] The terms "carrier” or "excipient" refer to a typically inert substance used as a
diluent or vehicle for a drug such as a therapeutic agent. The term also encompasses a
typically inert substance that imparts‘ cohesive qualities to the composition. . Suitable carriers
for use in the compositions of the present invention include, without limitation, a binder, a
gum base, and combinations thereof. Non-limiting examples of binders include mannitol,

sorbitol, xylitol, maltodextrin, lactose, dextrose, sucrose, glucose, inositol, powdered sugar,
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molasses, starch, cellulose, microcrystalline cellulose, polyvinylpyrrolidone, acacia gum,
guar gum, tragacanth gum, alginate,v extract of Irish moss, panwar gum, ghatti gum, mucilage
of isapol husks, Veegum®, larch arabogalactan, gelatin, methylcellulose, ethylcellulose,
carboxymethylceltulose, hydroxypropylmethylcellulose, polyoxyethylene polymers, -
polyacrylic acid (e.g., Carbopol), calcium silicate, calcium phosphate, dicalcium phosphate,
calcium sulfate, kaolin, sodium chloride, polyethylene glycol, propylene glycol, and
combinations thereof. These binders can be pre-processed to improve their flowability and
taste by methods known in the art such as freeze drying (see, e.g., Fundamentals of Freeze-
Drying, Pharm. Biotechnol., 14:281-360 (2002); Lyophililization of Unit Dose
Pharmaceutical Dosage Forms, Drug. Dev. Ind, Pharm., 29:595-602 (2003)); solid-solution
preparation (see, e.g., U.S. Pat. No. 6,264,987); and lubricant dusting and wet- granulation
preparation with a suitable lubricating agent (see, e.g., Remington: The Science and Practice
of Pharmacy, supra). For example, Mannogem® and Sorbogem®, sold by SPI Pharma Group
(New Castle, DE), are freeze-dried processed forms of mannitol and sorbitol, respectively.
Typically, the compositions of the present invention comprise from about 25% to about 90%
by weight of the binder, and preferably from about 50% to about 80%. However, one skilled
in the art will appreciate that the compositions of the present invention can be made without

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

[0107] Non-limiting examples of gum bases include materials selected from among the
many water-insotuble and saliva-insoluble gum base materials known in the art. For
example, in some instances, the gum base comprises at least one hydrophobic polymer and at
least one hydrophilic polymer. Non-limiting examples of suitable hydrophobic and
hydrophilic polymers for gum bases include both natural and synthetic polymers such as
elastomers, rubbers, and combinations thereof. Examples of suitable natural polymers
include, without limitation, substances of plant origin such as chicle, jelutong, gutta percha,
crown gum, and combinations thereof. Examples of suitable synthetic polymers include
elastomers such as butadiene-styrene copolymers, isobutylene and isoprene copolymers (e.g.,
"butyl rubber"), polyethylene, polyisobutylene, polyvinylester (e.g., polyvinyl acetate and
polyvinyl acetate phthalate), and combinations thereof. In other instances, the gum base
comprises a mixture of butyl rubber (i.e., isobutylene and isoprene copolymer),
polyisobutylene, and optionally, polyvinylacetate (e.g., having a molecular weight of
approximately 12,000). Typically, the gum base comprises from about 25% to about 75% by
weight of these polymers, and preferably from about 30% to about 60%.
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[01¢fbtoTmes oPmrsifipig)of the present invention can additionally include lubricating

agents; wetting agents; emulsifying agents; solubilizing agents; suspending agents;
preserving agents such as methyl-, ethyl-, and propyl-hydroxy-benzoates, butylated
hydroxytoluene, and butylated hydroxyanisole; sweetening agents; flavoring agents; coloring
agents; and disintegrating agents such as crospovidone as well as croscarmellose sodium and

other cross-linked cellulose polymers.

[0109] Lubricating agents can be used to prevent adhesion of the dosage form to the
surface of the dies and punches, and to reduce inter-particle friction. Lubricating agents may
also facilitate ejection of the dosage form from the die cavity and improve the rate of
granulation flow during processing. Examples of suitable lubricating agents include, without
limitation, magnesium stearate, calcium stearate, zinc stearate, stearic acid, sodium stearyl
finmarate, simethicone, silicon dioxide, talc, hydrogenated vegetable oil, polyethylene glycol,
mineral oil, and combinations thereof. The compositions of the present invention can
comprise from about 0% to about 10% by weight of the lubricating agent, and preferably
from about 1% to about 5%.

[0110] 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,
without limitation, compounds selected from the saccharide family such as the mono-, di-,
tri-, poly-, and oligosaccharides; sugars such as sucrose, glucose (corn syrup), dextrose,
invert sugar, fructose, maltodextrin, and polydextrose; saccharin and salts thereof such as
sodium and calcium salts; cyclamic acid and salts thereof; dipeptide sweeteners; chlorinated
sugar derivatives such as sucralose and dihydrochalcone; sugar alcohols such as sorbitol,
sorbitol syrup, mannitol, xylitol, hexa-resorcinol, and the like, and combinations thereof.
Hydrogenated starch hydrolysate, and the potassium, calcium, and sodium salts of 3,6~
dihydro~6—methy1—1—1,2,3-oxathiazin—4-one—2,2»dioxide may also be used. Of the foregoing,
sorbitol, mannitol, and xylitol, either alone or in combination, are preferred sweetening
agents. The compositions of the present invention can comprise from about 0% to about 80%
by weight of the sweetening agent, preferably from about 5% to about 75%, and more
preferably from about 25% to about 50%.

[0111] Flavoring agents can also be used to improve the palatability of the composition.
Examples of suitable flavoring agents include, without limitation, natural and/or synthetic

(i.e., artificial) compounds such as peppermint, spearmint, wintergreen, cinnamon, menthol,
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cherry, strawberry, watermelon, grape, banana, peach, pineapple, apricot, pear, raspberry,
lemon, grapefruit, orange, plum, apple, fruit punch, passion fruit, chocolate (e.g., white, milk,
dark), vanilla, caramel, coffee, hazelnut, combinations thereof, and the like. Coloring agents
can be used to color code the composition, for example, to indicate the type and dosage of the
therapeutic agent therein. Suitable coloring agents include, without limitation, natural and/or
artificial compounds such as FD & C coloring agents, natural juice concentrates, pigments
such as titanium oxide, silicon dioxide, and zinc oxide, combinations thereof, and the like.
The compositions of the present invention can comprise from about 0% to about 10% by
weight of the flavoring and/or coloring agent, preferably from about 0.1% to about 5%, and

more preferably from about 2% to about 3%.

[0112] When the dosage form is a chewing gum, the composition can comprise zolpidem
or a pharmaceutically acceptable salt thereof ("therapeutic agent"), a carrier or excipient such
as a gum base, a pH-adjusting agent or 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 less than about 5 mg (e.g., from about 0.5 mg to about 4.75 mg, from about 1.5 mg
to about 2.5 mg, from about 3.0 mg to about 3.75 mg, efc.) of zolpidem or a salt thereof. One
skilled in the art understands that the foregoing amounts will vary depending upon the
particular source of zolpidem utilized, the amount of zolpidem desired in the final
formulation, as well as on the particular release rate of zolpidem desired. In certain instances,
the buffer system of the chewing gum composition provides 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). The chewing gum composition typically comprises from about 20% to about
95% by weight of the gum base, more typically from about 30% to about 85%, and most
typically from about 50% to about 70% of the gum base.

[0113] The chewing gum composition may further comprise a protecting agent. The
protecting agent coats at least part of the therapeutic agent, typically upon the mixing of the
two agents. The protecting agent may be mixed with the therapeutic agentin 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 from about 1 to about 10. Without being bound to any particular
theory, the protecting agent reduces the adhesion between the therapeutic agent and the gum

base so that the therapeutic agent may be more easily released from the gum base. In this
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way, the therapeutic agent may be delivered across the mucous membranes of the oral cavity
within about 5 to about 20 minutes of chewing, preferably within about 10 minutes of
chewing. A variety of different protecting agents may be used. Examples of suitable
protecting agents include, without limitation, calcium stearate, glycerin monostearate,
glyceryl behenate, glyceryl palmitostearate, hydrogenated castor oil, hydrogenated vegetable
oil type I, light mineral oil, magnesium lauryl sulfate, magnesium stearate, sodium stearyl
fumarate, mineral oil, poloxamer, polyethylene gycol, sodium benzoate, sodium chloride,

sodium lauryl sulfate, stearic acid, cab-o-sil, talc, zinc stearate, and combinations thereof.

[0114] The gum base may additionally include plasticizers such as softeners or emulsifiers.
Such plasticizers may, for example, help reduce the viscosity of the gum base to a desirable
consistency and improve its overall texture and bite. Plasticizers may also facilitate the
release of the therapeutic agent upon mastication. Non-limiting examples of plasticizers
include lecithin, mono- and 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%.

[0115] The gum base may further comprise waxes such as beeswax and microcrystalline
wax, fats or oils such as soybean and cottonseed oil, and combinations thereof. Typically, the
gum base comprises from about 0% to about 25% by weight of these waxes and oils, and

more typically comprises from about 15% to about 20%.

[0116] In addition, the gum base may further comprise one or more elastomeric solvents
such as rosins and resins. Non-limiting examples of such solvents include methyl, glycerol,
and pentaerythritol esters of rosins, modified rosins such as hydro genated, dimerized or
polymerized rosins, or combinations thereof (e.g., pentaerythritol ester of partially
hydrogenated wood rosin, pentaerythritol ester of wood rosin, glycerol ester of wood rosin,
glycerol ester of partially dimerized rosin, glycerol ester of polymerized rosin, glycerol ester
of tall oil rosin, glycerol ester of wood rosin and partially hydrogenated wood rosin and
partially hydrogenated methyl ester of rosin such as polymers of alpha-pinene or beta-pinene,
terpene resins including polyterpene, and combinations thereof). Typically, the gum base
comprises from about 0% to about 75% by weight of the elastomeric solvent, and more

typically less than about 10%.
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~ polymer, a semi-synthetic polymer, low-fat, or fat-free and contain one or more sweetening
agents, flavoring agents, coloring agents, and/or scenting agents. Preferably, the centerfill
includes a buffer system as described herein. Methods for preparing a centerfill chewing

gum are described, for example, in U.S. Patent No. 3,806,290.

[0120] The chewing gum compositions can have any desired shape, size, and texture. For
example, the chewing gum can have the shape of a stick, tab, gumball, and the like.
Similarly, the chewing gum can be any desirable color. For example, the chewing gum can
be any shade of red, blue, green, orange, yellow, violet, indigo, and mixtures thereof, and can
be color coded to indicate the type and dosage of the therapeutic agent therein. The chewing
gum can be individually wrapped or grouped to gether in pieces for packaging by methods
well known in the art.
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administered. Likewise, subjects with a diminished capacity to metabolize
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agents, and scenting agents as described above. In some instances, the second layer further

includes a buffer system as described herein. -

[0128] In still other instances, the combination of zolpidem or a salt thereof with other
hypnotic agents and/or non-hypnotic agents need not take the form of a multilayered tablet,
but instead comprises a single homogenous tablet layer. This type of formulation may also
be used in the case where gastrointestinal absorption of at least one therapeutic agent is
desirable. In this case, the relative extent of ionization of the two or more therapeutic agents
determines how they are to be absorbed. For example, those therapeutic agents that are un-
jonized are absorbed through the oral mucosa, while the ionized agents are swallowed for

gastrointestinal absorption.

[0129] The tablet compositions can have any desired shape, size, and texture. For example,
the tablet can have the shape of a stick, tab, pellet, sphere, and the like. Similarty, the tablet
can be any desirable color. For example, the tablet can be any shade of red, blue, green,

orange, yellow, violet, indigo, and mixtures thereof, and can be color coded to indicate the
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type and dosage of the therapeutic agent therein. The tablets can be individually wrapped or

grouped together in pieces for packaging by methods well known in the art.

[0130] When the dosage form is a lozenge or candy, the composition can comprise
zolpidem or a pharrhaceutically acceptable salt thereof, a carrier or excipient such as a binder,
and a pH-adjusting agent or buffer system. The lozenge or candy composition may further
comprise protecting agents, lubricating agents, wetting agents, emulsifying agents,
solubilizing agents; suspending agents, preserving agents, sweetening agents, flavoring
agents, coloring agents, and disintegrating agents. A general discussion of lozenges and
candies is provided, e.g., in Pharmaceutical Dosage Forms, Volume 1: Tablets, 2" Bd.,
Marcel Dekker, Inc., New York, N.Y., pages 75-418 (1989). Typically, the lozenge
compositions of the present invention comprise less than about 5 mg (e.g., from about 0.5 mg
to about 4.75 mg, from about 1.5 mg to about 2.5 mg, from about 3.0 mg to about 3.75 mg,
etc.) of zolpidem or a salt thereof. One skilled in the art understands that the foregoing
amounts will vary depending upon the particular source of zolpidem utilized, the amount of
zolpidem desired in the final formulation, as well as on the particular release rate of zolpidem
desired. Tn certain instances, the buffer system of the lozenge compositions provides 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).

[0131] In certain embodiments, the lozenge or candy is dissolved by a subject's saliva,
without the need for chewing. For example, a lozenge placed on the subject’s tongue can be
used for buccal delivery of the therapeutic agent. Alternatively, a lozenge placed underneath
the subject's tongue can be used for sublingual delivery of the therapeutic agent. This type of
dosage form may be particularly desirable for pediatric and geriatric patients, since small
children and aged individuals often have difﬁcﬁlty chewing certain items. Typically, the
lozenge is formulated to dissolve within about 1 to about 15 minutes, preferably within about
2 to about 10 minutes, e.g., within about 2, 3, 4, 5, 6,7, 8,9, or 10 minutes, following
administration. In a preferred embodiment, the lozenge or candy delivers the therapeutid

agent across the sublingual mucosa.

[0132] As described above, the lozenges the present invention are typically formulated to
dissolve within about 1 to about 15 minutes following administration. However, while these
time frames are amenable to maximum exposure of the therapeutic agent to the oral mucosa

(e.g., to the sublingual and/or buccal mucosa), they are not always amenable to user
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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 lozenge size (e.g.,
from about 700-800 mg to about 200-300 mg or about 100-350 mg) without reducing the
concentration or amount per unit dose of the buffer system or the therapeutic agent. In
addition, subtle changes to the lozenge formulation such as, for example, replacing one
flavoring agent for another (e.g., chocolate for spearmint) or replacing one binder or
sweetening agent for another (e.g., lactose for mannitol or sorbitol) may be used to reduce

salivation.

[0133] The carrier or excipient present in the lozenges of the present invention is typically
a binder that is useful in keeping the lozenge in a semi-solid state, and may be a solid or a
liquid, and may for example be a high-melting point fat or waxy material. Materials suitable
as binders are discussed in detail above and may be used alone or in combination in the
lozenge compositions of the present invention. In addition, binders such as mannitol,
sorbitol, lactose, sucrose, and inositol can impart properties to the lozenge that permit or

" enhanoce its disintegration in the mouth.

[0134] The lozenge composition may also comprise one or more elastomeric solvents such
as rosins and resins. Non-limiting examples of such solvents are discussed in detail above
and may be used alone or in combination in the lozenge compositions of the present
invention. In addition, the lozenge composition may further comprise waxes such as
beeswax and microcrystalline wax, fats, or oils such as soybean and cottonseed oil, and
combinations thereof. Moreover, the lozenge composition may additionally include
plasticizers such as softeners or emulsifiers. Such plasticizers may, for example, help reduce
the viscosity of the salivary solution of the dissolved lozenge 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 lozenge compositions of the present invention.

[0135] In other embodiments, the lozenge composition includes a therapeutic agent
centerfill, is multilayered, or comprises a single homogenous lozenge layer, e.g., as described

in detail above.
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[0136] The lozenge compositions can have any desired shape, size, and texture. For
example, the lozenge can have the shape of a stick, tab, pellet, sphere, and the like. Similarly,
the lozenge can be any desirable color. For example, the lozenge can be any shade of red,
blue, green, orange, yellow, violet, indigo, and mixtures thereof, and can be color coded to
indicate the type and dosage of the therapeutic agent therein. The lozenges can be
individually wrapped or grouped together in pieces for packaging by methods well known in
the art.

[0137] In apreferred embodiment, the average particle size of the drug in the compositions
described herein is about 20 microns, as compared to a typical average drug particle size of
from about 75 to about 100 microns. In another preferred embodiment, the average particle
size of the drug in the compositions described herein is less than or equal to the average

particle size of the carrier ingredients (e.g., gum base, binders, etc.).

[0138] Typically, the pharmaceutical compositions are suitable for buccal or sublingual
administration of zolpidem in the low doses provided herein. Compositions suitable for
buccal or sublingual administration of zolpidem are those that provide absorption in the
buccal cavity of at least about 10%, 20%, or 25% of the dosage of zolpidem in the
composition. This amount is generally at least twice the amount of buccal absorption that
could be expected for a tablet designed to be swallowed for absorption of the active agent in
the gut. Additionally, the time to Coax i8 reduced for such compositions relative to tablets or
capsules designed to deliver zolpidem in the glit. The compositions suitable for buccal or
sublingnal administration of zolpidem in low doses, as noted above, are sufficient to reduce
the time to Cyay, enhancing the early effect of zolpidem and increase plasma levels of
zolpidem, generally two-~fold or more during the first 20 minutes after administration, relative
to tablets or capsules designed for delivery in the gut (e.g., to be swallowed immediately

upon ingestion).

[0139] Typically, the compositions that are suitable for the treatment of MOTN insomnia
following buccal or sublingual administration have a unique and discriminatory dissolution
profile. Such a dissolution method relies on modified USP method II dissolution procedure
and where the pH of the dissolution medium is 6.8, which approximates the pH of the saliva.
The method is considered to be a modification as the volume of the medium is reduced to 500
ml from 1 liter and the paddle speed for dissolution is reduced to 15 rpm from a typical speed

of 50 or more rpm. This method is sufficiently sensitive to discriminate a 2 to 3 minute
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dissolution tablet from a tablet that would normally take 5 minutes or more to dissolve in the
mouth. Typically, a tablet that would dissolve in the mouth in 3 minutes or less would
dissolve more rapidly under experimental conditions of modified USP method II than a tablet
that takes 5 or more minutes to dissolve in the mouth (see, Tables 1-2 below)

Table 1. Exploratory dissolution profiles of 3 and 5 minute dissolution of zolpidem lozenges

using the modified USP dissolution method I (500 ml of pH 6.8 phosphate buffer at a 37°C
and paddle speed of 15 rpm).

Lozenge "3 minute" dissolution prototype | "5 minute" dissolution prototype
Time (min) Dissolution RSD* Dissolution RSD*
5 28.60% 5% 8.70% 12.00%
10 58.40% 10% 20.00% 11.30%
20 79.00% 20% 38.30% 11.40%

*Relative standard deviation

Table 2. Illustrative dissolution profiles of 1, 3.5, and 10 mg "3 minute" zolpidem lozenges
using the modified USP dissolution method IT. (500 m! of pH 6.8 phosphate buffer at a 37°C
and paddle speed of 15 rpm).

Lozenge 1 mg "3 minute" 3.5 mg "3 minute" 10 mg "3 minute"
dissolution prototype | dissolution prototype dissolution prototype

Time (min) | Dissolation | RSD Dissolution RSD Dissolution RSD
5 28.70% | 11.60% 42.40% 11.14% 28.60% 19.90%
10 46.90% 9.30% 70.20% 6.53% 58.40% 10.40%

15 60.40% 6.70% 81.00% 7.23%
20 70.50% 5.20% 84.30% 7.14% 79.00% 5.10%
[0140] Insome embodiments, the compositions of the present invention provide complete

buccal and/or sublingual dissolution in about 2 minutes or less following administration. The
quick-dissolving tablets of the present invention usually provide complete buccal and/or
sublingual dissolution in less than about 0.5 minutes, alternatively in less than about 1
rminute, alternatively in less than about 1.5 minutes, alternatively in less than about 2 minutes,
alternatively in less than about 2.5 minutes, alternatively in less than about 3 minutes,
alternatively in less than about 4 minutes, alternatively in less than about 5 minutes, or

alternatively in less than about 6 minutes.

[0141]

system, the system comprised of at least one proton donating (acidic) component and at least

Generally, the compositions described herein comprise a binary or a ternary buffer

one proton accepting (basic) component. The components of the buffer system are selected

such that their buffering capacity is greatest (the buffer system has a pK value) at a pH of

36



[0161] The individuals self-administer one lozenge of the above
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3 ng m?) within 15 minutes, and these levels
about 1:1 to about 1:10, preferably from about 1:1 to about 1:5, and more preferably from

gbout 1:1 to about 1:2, e.g,, 1:1, 1:1.1, 1:1.2, 1713, 1:1.4, 1:1.5, 1:1.6,1:1.7, 1:1.8, 1:1.9, or
1:2. Alternatively, the amount of bicarbonate salt is less than or equal to the amount of
carbonate salt, and the weight ratio of carbonate salt to bicarbonate salt is 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
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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 sait.

[0149] In still other embodiments, the pharmaceutical compositions comprise a carrier
comprising at least one binder and at least one disintegrating agent in such relative proportion
to provide a buccal or sublingual dissolution time of about 5 minutes or less, preferably about
2 minutes or less, following administration. Preferably, the ratio of the binder to the

disintegrating agent is from about 0.1 to about 10.0, more preferably from about 0.1 to about
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asso_ciated with the mean values. RESULTS Pharmacokinetics [0172] Wlosoz
Zolpidem was rapidly absorbed and eliminated from each of the three low

1.0 doskensub bineferably femg ebiiRatio ABOUt A PlaSpree oMt BEIRS ihfapart wil

app 698 foinuiations Are Shawn i fiomiRtioand sbennagyatatistis ofiters,
phannacokinetic parameters are described in Table 4. Overall, the tn. and
e-gCinaIeBrthe bkl fB’Z‘B]ﬁél@SI‘?ﬁ f&tions were significantly shorter and

higher, respectively, than the yalues either predicted by model the,
0150 R LEEE: PHE 27 eI D TR e P A, g oo
ﬁoﬁl\%@&\@r@mawmmgymmm@@mh@mwmm@bmm%|@1zéﬁge§1bination

Mean Dose , - - | HabilibeR: :
ST AL S st s s
so that the zolpidem is delivered across the sublingual mucosa.

[0151] Inpreferred embodiments of the present invention, the zolpidem is formulated in a
binary buffer system comprising sodium carbonate and sodium bicarbonate. Such
compositions are preferably formulated in the form of a lozenge, candy, or dissolving tablet
(e.g., slow-dissolving tablet or quick-dissolving tablet) for sublingual administration. Asa
result, upon sublingual administration, zolpidem is delivered across the sublingual mucosa.
In another preferred embodiment, the sodium bicarbonate is dessicant-coated sodium
bicarbonate. A combined weight percent of sodium carbonate and sodium bicarbonate that is

greater than or equal to the weight percent of zolpidem is also preferred.

[0152] In some embodiments, the composition comprises from about 0.4, 0.45, or 0.5 to
about 1.5, 1.6, 1.7, or 1.8 weight percent zolpidem; from about 6.0 to about 10.0 weight
percent sodium carbonate; and from about 9.0 to about 13.0 weight percent dessicant-coated
sodium bicarbonate. In a preferred embodiment, the composition comprises about 0.47, 0.8,
or 1.7 weight percent zolpidem; about 8.0 weight percent sodium carbonate; and about 11.0
weight percent dessicant-coated sodium bicarbonate. Such compositions are preferably in the
form of a lozenge or candy with a mass of from about 100 to about 300 mg, e.g., about 100,
110, 120, 130, 140, 150, 160, 170, 180, 190, 200, 210, 220, 230, 240, 250, 260, 270, 280,
290, and 300 mg. The lozenges or tablets dissolve in a subject's mouth at a very rapid rate,

e.g., within about 2-3 minutes following administration.

[0153] In certain other instances, the composition comprises from about 0.4, 0.45, or 0.5 to
about 1.5, 1.6, 1.7, or 1.8 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. In a preferred embodiment, the composition comprises about 0.47, 0.8, or 1.7
weight percent zolpidem; about 7.0 weight percent sodium carbonate; and about 9.0 weight
percent sodium bicarbonate. Such compositions are preferably in the form of a dissolving

tablet such as a slow-dissolving tablet or a quick-dissolving tablet of from about 100 to about
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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 quick-dissolving tablets dissolve in a
subject's mouth at a rapid rate, e.g., within about 5 minutes following administration, and the
slow-dissolving tablets dissolve in a subject's mouth at a slower rate, e.g., within about 10

minutes following administration.

V. Methods

[0154] In carrying out the methods of the present invention for treating MOTN insomnia,
the appropriate effective dosage to be administered to a subject can be evaluated in an
appropriate patient population that has been selected based on factors such as age, weight, the
number of hours of time in bed remaining, and/or the ability of a subject to metabolize
zolpidem. For example, a dose of about 2 mg to about 5 mg can be administered to a subject
who awalkens and still has about 4 or 5 hours of time in bed remaining. Similarly, a dose of
about 3 mg to about 5 mg can be administered to non-elderly subjects (i.e., subjects younger
than 65 years of age) with a normal capacity to metabolize zolpidem. If the subject awakens
with about 2-4 hours of time in bed remaining, a dose of about 0.5 mg to about 2.5 mg can be
administered. Likewise, subjects with a diminished capacity to metabolize zolpidem (i.e.,
subjects 65 years of age and older) can be administered a portion of a dose that would be
administered to a subject with a normal capacity to metabolize zolpidem, for example, a half-
tablet dose. One of skill in the art will appreciate that there can be some variability in the
dose provided to some individuals. For example, hepatically-impaired individuals may use a

very low dose such as that typically provided for an elderly patient.

[0155] Typically, an effective amount of zolpidem is administered to a subject with MOTN
insomnia on an as needed basis, i.e., pro re nata. That is, the individual had previously fallen
asleep, and the sleep time has been interrupted with at least about 2, 3, 4, or 5 hours of time in
bed remaining. Generally, in practicing the present methods, zolpidem is not administered

prophylactically, or before initial onset of sleep.

[0156] Typically, the methods are carried out by administering a composition of the present
invention as described above. Compositions of particular interest for treating MOTN
insommnia contain less than about 5 mg of zolpidem or a salt thereof. In certain embodiments,
the zolpidem can be administered in a quick-dissolving tablet or lozenge. Efficient delivery
of zolpidem can be achieved using a formulation with 2 binary or a ternary buffer system, for

example with carbonate and bicarbonate components, as described above.
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[0157] Administration of the compositions of the present invention is preferably carried out
via any of the accepted modes of administration to the mucous membranes of the oral cavity.
" Examples of suitable sites of administration within the oral mucosa include, without
limitation, the mucous membranes of the floor of the mouth (sublingual mucosa), the cheeks
(buccal mucosa), the gums (gingival mucosa), the roof of the mouth (palatal mucosa), the
lining of the lips, and combinations thereof. These regions differ from each other with
respect to their anatomy, drug permeability, and physiological response to drugs. Preferably,
the compositions of the present invention are administered to the sublingual mucosa, buccal

mucosa, or a combination thereof.

[0158] The oral mucosa, possessing a rich blood supply and suitable drug permeability, is
an especially attractive route of administration 'for systemic drug delivery. Furthermore,
delivery of a therapeutic agent across the oral mucosa bypasses hepatic first pass metabolism,
avoids enzymatic degradation within the gastrointestinal tract, and provides a more suitable
enzymatic flora for drug absorption. As used herein, the term "sublingual delivery" refers to
the administration of a therapeutic agent across the mucous membranes lining the floor of the
mouth and/or the ventral tongue. The term "buccal delivery” as used herein refers to the

administration of a therapeutic agent across the mucous membranes lining the cheeks.
V1.  Examples

[0159] The following examples are offered to illustrate, but not to limit, the claimed

invention.

Example 1. Low Dose Zolpidem Lozenge Compositions.
[0160] Individuals suffering from middle-of-the-night insomnia are given lozenges
containing 0 mg, 1.0 mg, 1.75 mg, or 3.5 mg zolpidem for sublingual delivery that are

prepared according to the formulations set forth in Table 3.
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[0173] In particular, this pharmacolcinetic study provided the following key
observations: 1. The 3.5 mg lozenge produced a C,"a" of about 64 nwinl in
alar%g(ﬁ%gs\gutes with an AUCO-12hr of about 229 ng.hr/ml. The mean
value *20min was 5.80 rig hr/ml 2. The values of thePCH1sroasick i
for the 1.75mg lozenge were about 32 ngdml and 38 minutes,
TapgspettivelyscHopidalnés afgd Be@idhs.and AUCO-20min were 119.54
and 320 ng-hr/ml, respectively. 3. The values of the C",.," and tmax for the

1%mgrorehge were about| 13 ng/ml and 36 ninuteisy (espieatively. The

values of AUCO-12hr and AUCO-20nain were 65.%&&@% 153 ng.hr7ml,
Th

ahe

M 1 ALY DNANCI1I 0N T I 1IQONOAIODINLAD.
espectively —WO-2006/128022PCTUS2006/020502-4—Fhe-observed

salues of C_of all three lo pﬁ}jﬁe}i’& ulatidifwere Sihifantly figh&r thad-5 8
tHeyalee Sqmdeiictéd by pharmécolcinetic nfodeling dfthe 10 mg.@ata. 5. 3.5

Thedpbawmsaealginetics of the three lozenge foundations were propartional; zq s
1cbm§isqlg$%ﬁPharmacody narnics [0174] Digit Symbol Substitution Test
DSSY7): The DSST is an pbjective measure of sedation. As shown in
FigiElhe 1.75 mg and 3.5 mg zolpidem lozenges produced peak
chemigigs in DSST scores within 20 to 60 minutes of administration; and
scergsJatidpred to baseline within 3 to 4 hours gf administration. These

scores were ignificantly different from baseline ffor up to about 90
' minutes. PREDSST scares for the 1mg zolpidem lozenge were

stamatieamiosimsildiute that jof thédplacebo. [@175] Figuré 4 shows that the 10

‘aadionshipoagiween plasma lgyels of thejzolpidem lgzenges anghthe 17

LEA=a ot

p%ﬁéng%%p 'nosn[e ischarac erizgg by amanti-ctoc ﬁWibﬁri %ybt resistoop;

© . . - ; 23
vhieh4s t"p:ca.a‘.‘icr sedative hynnnhcg_ This.indicatesthat the raj id

HNAHTARHHYHARE effectd are %'?imarily d@é to the rap#f bioavailébility of 6.5
HEFBHHERY AYedEht i the lozenges and not due to any changes in the

rédktodipkidemacology of the &lfug. [0176].One of thethost|surprising 5.5

tigdingssdrom the DSST scores for the 3.5 mg zclpldg%lozengell_g that/the 15

.>§;Ifiatig§mr§%%on%e isTmore Tapjd than the-vatues-reported-n-the-iteratyre -
or ‘Lgnmn and iﬁlmn peroral (PQO) Ambien(r) (see, GFL‘(Z%NB et 315 Clin 3.5

‘:ﬁ%‘fﬁhﬁ@agmf‘éghﬁ. ,r64:553-5%1ﬂ (1998); Bfeenblatt &al., Clin.210 210

Pharmacol. Therap., 64:661-671 (1998)). In particular, Figure 5 shows
(0185 H@SIHE Y srferfrgz Ry werpambie apae fremgsiesyherdeir
slaapidiycthanchath hengardt1SmuPEsistnbipad); Ruhdidnateause:thgine,

: ' iQ ' i PO Ambien(r). [017.7
e ol oaianon URg. B e bee e L st
S AU URE R BRCIOY B EREY o5 iy T IR [Essishgssdprec iects:
a EpinianiFligureit)ichhesMBRST AnalogSealeMAS) STOIEs fontaese 10wkt
seelpidem=oses wereslatisfigally, different than placebo for up to 2 hours.

[0162] Individuals receiving a placebo lozenge are generally unable to fall back asleep and
therefore do not feel refreshed in the morning. Individuals receiving lozenges containing 1.0
mg, 1.75 mg, or 3.5 mg zolpidem fall asleep within about 20 minutes after self-administration
of the lozenge and exhibit no or minimal residual sedative effects as evaluated by subjective

self-assessment and any of the above-referenced psychomotor and memory tests.
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[0178] Vigilance changes as measured by PVT: The 3.5 mg zolpidem
lozenge also impaired vigilance, as measured by reaction times using a

Reychanaley, Vigilance Test (PVT). Figure? shows that the rgaction fime <o,
scores for the 3.5 mg zolpidem lozenge were statistically different for up to
about 90 minutes. WO 2006/128022PCT/11S2006/020502 [01791

Ex:vgriecry Papaimeekingtio safilapnaentmrmie Gyrtisatien AELOSRA: 20
Zolﬁi@ﬂxeﬁé% g'@o%ﬁdg}g@g[pidem lozenge, the drug effects were

comparable to that of the placebo. 10180] Simple motor task impairment
[01 @bTT:%"é‘@ﬁBI&BTBY'f#é %ﬁ%’éf@f@ﬁé’ % %6‘%1(%[%%‘8 r%gsg ?/?/{ear%) %%gr%%?arable to
phaaicekiheiplataiinnEONGAis ORstd o Bherbmgly, Thangoksidiér BReripidem

levels.establish saeé/&)rgé time points up to 30 mintues after dosing with
Ioz?ﬁéeé.%e ?ﬁrg%'é‘fllﬁ g?nltelozengé exceeded those reported in the literature for

SUW%V doses up to and including 10 mg. In fact, the 3.5 mg
zolpidem lozenge was superior to 10 mg PO Ambiee (which contain

S Sl . ( . :
(0168 kI grnds teansdiatims shsasHyHe PR BSRIBRAEN'S %?é%ﬁ?é&ﬁ?& pafients
wh%%ﬁ@ﬁﬁ&ﬂ@%ﬁk@ﬁﬁ@ﬁtf{hﬁ@weﬁeﬁ&m%?hemw DISBT te Stiigg Rack
e C,-,u. (maximum plasma concentration) of.zQ b e o
o iR i SR BE NRCS T 2000 T it B B ot
slely phidisnacioldiretip indatetopoteuithdot wsidvaifooiidsin B espRs:
NS, GAMN G4 L)L gt dbs RARes2RinidsRior enaavasrinaiie spide

range as the values reported for 5 mg PO Ambien(r). Eurther, bothrls.75
SSRGS RS 2RI BHT TR Q@Cﬁﬂﬁ}é%% R R B Y R utes

or earlier that have been reported in the literature to pr. e sedative.
(0368 ccSlealthmadiiy @0:3%428?8%662 h69g§5§>€ﬁt|1e<: Y aé%é])%({lﬁ mum p g;%%é’
pleEPEeBEsitNs 4aleisseto S8dmifiiesnskautivg &halsdmBBngiALTES Wik

significantly eadier tha t el seporied fRsdnt
plar%%%r%a{l%y ﬁﬁg I%%l %bfé}atg?nn Rn%%%%&gsz%%%%%(LuneéstaTm), g leplon
iny@tinatal fhen cnasriTe s ERYY Brehl P29 PR RARTRASS Y RATHY SIS R A
(Dlégqe@kmq ﬁ!&g\@aﬂfm %@@?mi&lﬂc@%rwmﬁt@ ﬁtwﬂoh@_ie&ew 20

lozenges produced r. sedative-hypnotic effects without
Sl L PR PR W 2 e et el 51
phhighesiBfRiAmsn{rdoses dBvhey phik raesldnetic and

pharrnacodynamic response to the low dose zolpidem lozenges wa

S
[0p66poasrintonRsTiwoees Thérorercthe Rt at Qgdy ot b midedr g =27
fog%%%fm& of bgtyvesn abautzlsmg 1 3iachdo2dnlikertsadcal Blnagifiidicant

Arnbien(r), Is expected to produce a consistent %%%preqzi&tagle?n response,

roQyeloITn PFTBOLIE 9 SIBE D RT505 &8 HS SialR £  HAMG data the
bedasaribedmhaveelaasly; gemortlrate theSedatiid effartgively) and lasted for 1.5

hours post-dose. Other endpoints showed results similar to DSST. Mean Tpx was 36.0,
37.9, and 37.9 minutes for the 1 mg, 1.75 mg, and 3.5 mg zolpidem lozenge, respectively.
Zolpidem Cpex and AUC were dose-proportional. The 1.75 mg and 3.5 mg zolpidem
lozenges reached sedation plasma levels (about 20 ng/mi) within 15 minutes, and these levels

were maintained for 15 to 240 minutes.

[0167] Low dose zolpidem lozenges provide daytime sedative properties at a dose and a
T.ax Of less than half of the approved dose of peroral (PO) zolpidem (10 mg) in adults. This
study demonstrates that the low dose sublingual zolpidem lozenges of the present invention

can be used to shorten sleep onset upon MOTN administration.
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of 1.75mg and 3._5 mg zolpidcm lozenge formulations, which included
rapid onset of action. In fact, the onset of action and peak effects as

%@&q /p%élngth DSST (objective) and VAS (subjective) occ rg?‘?ev\g%lai@o%% 0

minutes. In_contrast, 5 mg PO Ambien produced peak DSS cts'in
about 60 minutes and the magnitude of the response was only about 50%
MEQftaseen with the 3.5 mg zolpidern lozenge. The levels of decline in

DeSlDSST (surrogate_ for sedatipn) scores were comparable to those seen with
“Sifarketed hypnotics. 7. During the pharmacod

' namic portion_of t[] tuddgl,
(0168} dBge watider TtzemeRse Cortiaf g L5 pd3 BRrYGRS SRR B?%?Hhce Y
me@@gﬁm Gt t%%Q%ﬁg&@?%&_ﬁ&%t%@&%eﬂllbyéﬂlﬁﬁ&arﬂam&)awiﬂninpaﬁmdlbmisted

. of dosing. 8., The 3. zolpidem lozenge also.i '
e e e R e
out ipziige Haidysoefiect dusugjenis wwHodwisrsiasn ErRAHESIECD aNpEpRErBtely
24 %Qa?gsagéb%?zem% LRESERLINDE 0w oss 70 pidenh l0gens@sng each

impal erformance on a memory test (Buschice) or a simple motqr task
per@épmnéﬂé%ﬁwéﬂyéfﬁ&ﬁ%@@@%‘xﬁ“ﬁﬁgéf%m’??ﬁ?@r' i Bosiion.
A S AR dmmediate ipleaseeietahifle) tableteoDtyinify shomaosinic
aSSzoslp|d_em can be prepared according to the formulation set forth in Table
&SH5e 5. Low dose zolpidern tablet formulation. Component Quantity

o) SO S AIAES R ERIRReARRRARA SRR BlRory, and
vigilance tests. The sedative effects were quantified by a decrease in post- to pre-dose scores
on a Digit Symbol Substitution Test (DSST) and self-rated assessment sedation on a Visual
Analog Scale (VAS). Vigilance was assessed by an increase in post- to pre-dose scores by
measurement of reaction time and number of lapses in reaction to digital stimuli using a
computerized Psychomotor Vigilance Test (PVT). A decrease in post- to pre-dose scores on
a Buschke Word Recall Test (Buschke) was used for memory effects. Additionally, a
Symbol Copy Test (SCT) was used for measurement of simple cognitive function. The
results were statistically analyzed using SAS, ANOVA procedures and significance was

assessed using Dunnett's test for comparison.

[0170] Serial blood samples were drawn for up to 12 hours at pre-dose, 5, 10, 20, 30, and
45 minutes and 1, 2, 2.5, 3, 3.5, 4, 5, 6, 8, and 12 hours. Non-compartmental
pharmacokinetic parameters were estimated using the WinNonlin program (Pharsight Corp.;
Palo Alto, CA). The parameters estimated were AUC and partial AUC, Crax, tmax, 20d tip.

[0171] Additionally, the plasma levels of the 1.0 mg, 1.75 mg, and 3.5 mg zolpidem
lozenges were predicted following single compartment first order input and output modeling

of data for a 10 mg zolpidem lozenge using the following equation:
Ct = D*K01/V/(K01-K10)*EXP(-K10*T)-EXP(-K01*T),

wherein Ct = predicted plasma concentration, D = dose, V = apparent volume of distribution,
T = time, K01 = absorption rate constant, and K10 = the elimination rate constant. The

values for V, K01 and K10 were obtained by fitting the plasma data from the 10 mg zolpidem
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Jozenge (i.e., 3 minute dissolution lozenge swailowed every 2 minutes) to the above equation.
Unless otherwise indicated, standard deviation is the variance parameter associated with the

mean values.

RESULTS

Pharmacokinetics

[0172] Zolpidem was rapidly absorbed and eliminated from each of the three low dose
sublingual lozenge formulations. The plasma profiles of the three lozenge formulations are
shown in Figure 1, and summary statistics of the pharmacokinetic parameters are described in
Table 4. Overall, the tp.y and Cpax of the three lozenge formulations were significantly
shorter and higher, respectively, than the values either predicted by modeling of the 10 mg
data (see, Figure 2) or reported in the literature.

Table 4. Mean (%CV) bioavailability parameters of the low dose zolpidem lozenges.

Mean
Dose Conax e AUC 0-12hr  AUC 0-20mn Bm—ﬂloagfébﬂl
mg ng/ml min ng.hr/ml ng.hr/ml ==
, (ng/ml per

min)
17.77 36 6531 1.53

10 (33%) (30%) (40%) (42%) 0.49
32.17 37.9 119.54 3.20

L75 (32%) (42%) (40%) (42%) 0.85

25 64.14 37.9 229.42 5.80 6o

' (33%) (40%) (40%) (41%) L

[0173] In particular, this pharmacokinetic study provided the following key observations:

L. The 3.5 mg lozenge produced a Cmax of about 64 ng/ml in about 38 minutes with an
AUCO-12hr of about 229 ng.hr/ml. The mean value AUC0-20min was 5.80 ng.hr/ml.

2. The values of the Cax and tmay for the 1.75mg lozenge were about 32 ng/ml and 38
minutes, respectively. The values of AUCO0-12hr and AUC0-20min were 119.54 and
3.20 ng.hr/ml, respectively.

3. The values of the Cpax and tmax for the 1 mg lozenge were about 18 ng/ml and 36
minutes, respectively. The values of AUCO-12hr and AUC0-20min were 635.31 and
1.53 ng.he/ml, respectively.
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Manufacturing Process [0182] Dispensing: Screen the zolpidem
hernitartrate and excipients through screen #30. Dispense the required

ayantitiesabeach ingredient. WO 2006/128022PCT/1JS2008/
[01831 Blending: 1. Transfer the zolpidem hemitartrate and PO\%%%%%%IQZOSOZ

29/32 to a V-Shell blender and blend for 2 mm. 2. Add SSG and Starch
4. 150016 e EIAI NGRS for o AHEFDIHFAES AR PR S FAE RSP N0

Prospiy M&CGro R Sterdantbylshddacddetienibdetiin of thix (anedatal
amount of the blend from Step 3 with magnesium stearate or sodium

5, stearykfnaaratokand trartster tthes toxtnge backlstiche weS petipotéindarvidge dose.
screen # 30. Blend for 3 min. [0184] Compression: Compress the final

ghmimadyﬁgm__@ep 4 ona rotary press to a target tablet weight of 210 mg.
S hiait BubleAionn And.Ale b applcaions eited Jn dbjsenecilications
ar€ hérein incorporated by reference as if each individual publication or

seqadicant Appicaniontiesre 3pbeifidalpamiihdinadalridremdeterpes paduced peak

chiReeIpOIRied kyiaferenseoAliousiniRe doregaing-insentiohhasheamed to
described in some detaj)

L ] by way of illustration and example for purposes . ..
e BRI 5 R CUIR L RS Foadly BT THOLE Ol rtag o
basKilbdridhepastdboligho ofittueete At S Gistorsd fuctidmBaobedamleivaagasre

" z%,n{;l rrlllodiﬁ?%;!qgﬁig@%\”ﬂ de thereto without departing from the spirit or
5 aslcsolﬁ% df the appended c%ms. cI)DA CS LLP CLAIMS

[0175] Figure 4 shows that the relationship between plasma levels of the zolpidem lozenges
and the DSST response is characterized by an anti-clockwise hysteresis loop, which is typical
for sedative-hypnotics. This indicates that the rapid pharmacodynamic effects are primarily
due to the rapid bioavailability of the zolpidem present in the lozenges and not due to any

changes in the receptor pharmacology of the drug.

[0176] One of the most surprising findings from the DSST scores for the 3.5 mg zolpidem
lozenge is that the sedative response is more rapid than the values reported in the literature
for 5 mg and 10 mg peroral (PO) Ambien® (see, Greenblatt et al., Clin. Pharmacol. Therap.,
64:553-561 (1998); Greenblatt et al., Clin. Pharmacol. Therap., 64:661-671 (1998)). In
particular, Figure 5 shows that the 3.5 mg zolpidem lozenge was capable of inducing sleep
more rapidly than both 5 mg and 10 mg PO AJr_lbien(@, but did not cause the excessive
sedation associated with 10 mg PO Ambien®.

[0177) Self-rated assessment of sedation on VAS: Unlike DSST, the subjective sedative
effects of the 1.75 mg and 3.5 mg zolpidem lozenges were similar (Figure 6). The Visual
Analog Scale (VAS) scores for these low zolpidem doses were statistically different than

placebo for up to 2 hours.

[0178] Vigilance changes as measured by PVT: The 3.5 mg zolpidem Jozenge also
impaired vigilance, as measured by reaction times using a Psychomotor Vigilance Test
(PVT). Figure 7 shows that the reaction time scores for the 3.5 mg zolpidem lozenge were

statistically different for up to about 90 minutes.
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1, Use of zolpidem or a salt thereof for the manufacture of a medicament
for use in the treatment of a subject having middle-of-the-night insomnia,

Whersihe.sihiect 5 characteristically awakens from sleep, h@iﬂg%uggzosoz

returning to sleep, and wishes to resume sleep for less than 5
wherein the medicament is adapted for administratign of a_solid

[0tArmidematicinramsss fecbbipRaRTet A Sifctareierab plprigemgt 20 minutes
wimts%g%%%m Rranpaltibareptraptesentingdpsaihan haditkOphoebo.

moles of zolpidem, wherein the step of administering the solid

[0 PSR MSGeIicalSOmRespiaRis:l CRETformedfater tiehsuhjecioavwakdmsnulations

from slee%, andgw grein he.amount permits the subject to awaken at a

h
WP TR AT R SRR R Mithout residual sedative effects. 2. The use

i erein the composition provides delivery of zolpidem across
Cﬁl‘é%s?fgjge}g}ggoral mucosa and wherein the solid pharmaceutical

1. compositismglissohasipitersbishdiiyratesHhliEbehp s al feasapitiarp to 30
subjegts Rowh- 4 didd@ilse ot slaipviwhenainthgesaliddbarmacesierld in the

composition further eompris binder and a disintegrating agent. 204., The

use GFERLHT PivHarembite sckﬂf‘ﬂsﬁ’ﬁi’atﬂﬁag %%Pgofé ﬁgéitlg&r? & {35
admigisryed lsubiguasiyuperor TheUuse BOChaiii éh Wiverisim cbrsadpanearly 3 times
mucgﬁg gsg%lrez%tlegd];rr(r)l é@&&%‘iﬁ&?&%ﬁ%@&ﬁ&ﬂﬁ%ﬁ%&m%&%eﬁject at 30
buccal mucosa, gingival mucosa, palatal mucosa, and lining of the 25lips

6. TheiosiesascharsrehMeretn EosHes the maximum plasma concentration

(Cmax) of zoipidem is reached in the subject within 30 minutes, 307. Thle,
2.use GFhe Sinm SUPRETER RIAFBALOBCRRERNP BRSPS SIB (?8?% zolpidem

enteng the-blend steamosithishsOmninttesalues predicted by pharmacokinetic
modeling of data for a 10 mg zolpidem lozenge. The mean Crax (64 ng/ml) of the 3.5
mg zolpidem lozenge was in the same range as the values reported for 5 mg PO
Ambien®. Further, both 1.75 mg and 3.5 mg zolpidem lozenges produced plasma
levels at 30 minutes or earlier that have been reported in the literature to produce

sedative effects.

3. The low dose zolpidem lozenges achieved maximum plasma concentrations in about
36 to 38 minutes. A tyay of about 35 minutes was significantly earlier than the tax of
1 to 1.5 hours typically reported for 5 mg and 10 mg PO zolpidem (Ambien®),

eszopiclone (Lunesta™), zaleplon (Sonata®), and remelteon (Rozerem™).

4. The pharmacodynamic data described above demonstrate that the 1.75 mg and 3.5 mg
zolpidem lozenges produced rapid sedative-hypnotic effects without the risk of
anterograde amnesia or falling in night, which are side-effects typical of higher PO
Ambien® doses.

5. The pharmacokinetic and pharmacodynamic response to the low dose zolpidem
lozenges was proportional to the dose. Therefore, the pharmacology of zolpidem at a
dose range of between about 1 mg to 3.5 mg, unlike that of 5 mg PO Ambien®, is

expected to produce a consistent and predictable response.
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use aim erein the solid pharmaceutical composition further
COMWM%W&WM%P@&WFSM seen with the 3.5 mg zolpidem lozenge. The

levels of decline in DSST (surrogate for sedation) scores were comparable to those

seen with marketed hypnotics.

7. During the pharmacodynamic portion of the study, low dose zolpidem lozenges
containing 1.75 or 3.5 mg zolpidem produced peak sedative effects (as measured by

DSST and VAS) within about 20 minutes of dosing.

8. The 3.5 mg zolpidem lozenge also impaired vigilance (as measured by reaction times
on PVT). The 1.75 mg zolpidem lozenge had no effect on subjects who were non-

elderly adults.

9. None of the doses of zolpidem present in the low dose zolpidem lozenges impaired

performance on a memory test (Buschke) or a simple motor task capability test (SCT).

Example 3. Low Dose Zolpidem Tablet Composition.
[0181] Animmediate release peroral (PO) tablet containing a low dose of zolpidem can be

prepared according to the formulation set forth in Table 5.

Table 5. Low dose zolpidem tablet formulation.

Component Quantity (mg)
Zolpidem Hemitartrate 3.5
Povidone K29/32 15.0
Sodinm Starch Glycolate (SSG) 7.5
Starch 1500 15.0
Lactose Fast Flow 82.0
Prosolv SMCC 90 65.5
Sodium bicarbonate 40
Magnesium Stearate 1.5
Total 230

Manufacturing Process

[0182] Dispensing: Screen the zolpidem hemitartrate and excipients through screen #30.

Dispense the required quantities of each ingredient.
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[0183] Blending:

L. Transfer the zolpidem hemitartrate and Povidone K 29/32 to a V-Shell blender and

blend for 2 min.

EQ

Add SSG and Starch 1500 to Step 1 and blend for another 2 min.
3. Add Lactose Fast Flow and Prosolv SMCC 90 to Step 2 and blend for another 10 min.

4, Mix an equal amount of the blend from Step 3 with magnesium stearate or sodium
stearyl fumarate and transfer the mixture back to the V-Shell blender via screen # 30.

Blend for 3 min.

[0184] Compression: Compress the final blend from Step 4 on a rotary press to a target
tablet weight of 210 mg.

[0185] All publications and patent applications cited in this specification are herein
incorporated by reference as if each individual publication or patent application were
specifically and individually indicated to be incorporated by reference. Although the
foregoing invention has been described in some detail by way of illustration and example for
purposes of clarity of understanding, it will be readily apparent to those of ordinary skill in
the art in light of the teachings of this invention that certain changes and modifications may

be made thereto without departing from the spirit or scope of the appended claims.
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CLAIMS

1. Use of zolpidem or a salt thereof for the manufacture of a medicament for use in the
treatment of a subject having middle-of-the-night insomnia, where the subject
characteristically awakens from sleep, has difficulty returning to sleep, and wishes to
resume sleep for less than 5 hours, wherein the medicament is adapted for
administration of a solid pharmaceutical composition comprising an effective sleep-
inducing amount of zolpidem or a salt thereof representing less than 1.30 x 107 moles
of zolpidem, wherein the step of administering the solid pharmaceutical composition is
performed after the subject awakens from sleep, and wherein the amount permits the

subject to awaken at a time four hours after dosing without residual sedative effects.

2. The use of claim 1, wherein the composition provides delivery of zolpidem across the
subject’s oral mucosa and wherein the solid pharmaceutical composition dissolves or

disintegrates in 10 minutes or less in the subject's mouth.

3. The use of claim 2 wherein the solid pharmaceutical composition further comprises a

binder and a disintegrating agent.

4. The use of claim 2 wherein the solid pharmaceutical composition is administered

sublingually.

5. The use of claim 2 wherein the oral mucosa is selected from the group consisting of
sublingual mucosa, buccal mucosa, gingival mucosa, palatal mucosa, and lining of the

lips.

6. The use of claim 2 wherein 50% of the maximum plasma concentration (Cpay) of

zolpidem is reached in the subject within 30 minutes.

7. The use of claim 2 wherein a therapeutically effective amount of zolpidem enters the

bloodstream within 30 minutes.
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8. The use of claim 2 wherein the solid pharmaceutical composition is a lozenge.

9. The use of claim 2 wherein the solid pharmaceutical composition is a tablet.

10. The use of claim 9 wherein the medicament contains a buffer to raise and maintain

the pH of a subject’s saliva to a pH greater than 7.8.

11. The use of claim 10 wherein the buffer comprises a carbonate buffer and a

bicarbonate buffer.

12. The use of claim 2 wherein the solid pharmaceutical composition comprises from

1.5 mg to 2.5 mg of zolpidem hemitartrate for subjects 65 years of age and older.

13. The use of claim 2 wherein the solid pharmaceutical composition comprises from

3.0 mg to 3.75 mg of zolpidem hemitartrate for subjects younger than 65 years of age.

14. The use of claim 2 wherein the solid pharmaceutical composition further comprises

sodium stearyl fumarate.
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