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pain Otheéﬁisgnd AUC as the original lozenge. Accordingly, they will be
20 discussed collectlvely, except where expressly stated otherwise

or as the context dictates.
A review of the package insert information for ACTIQ sold by
Cephalon, Inc., 145 Brandy Wine Parkway West, Chester, PA 19380,
availlable in the Physician's Desk Reference, 57th ed. 2003 at
25 page 1184, brings instant perspective on the seriousness of the
afflicticns of the patients who take it. According to its label,
ACTIC "is indicated only for the management of break-through

cancer pain in patients with malignancles who are already

receiving and who are tolerant to oplate therapy for their

30 underlying persistent cancer pain." (Id., emphasis in original).

The text of the ACTIQ label is hereby incorporated by reference.
In clinical trials of ACTIQ, breakthrough cancer pain was

defined as a transient flare of moderate-to-severe pain occurring

in cancer patients experiencing persistent cancer pain otherwise

35 controlled with maintenance doses of opiate medications,
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breakthrough pain in cancer patients, has very far reaching and
20 desirable conseguences in terms of patients overall care. Opiate
mu-receptor agonists, including fentanyl, produce dose dependent
respiratory depression. Serious or fatal respiratory depression
can occur, even at recommended doses, in wvulnerable individuals.
As with other potent opiates, fentanyl has been associated with
75 cases of serious and fatal respiratory depression in opiate non-
tolerant individuals. Thus, the initial dose of ACTIQ used to
treat episodes of breakthrough cancer patients should be 200
micrograms and each patient should be individually titrated to
provide adequate analgesia while minimizing side effects. And
30 the side effects, even those that are not life threatening, can

be significant.
In addition, fentanyl, as a mu-opiate agonist can produce
drug dependence and tolerance. Drug dependence in and of itself
is not necessarily a problem with these types of cancer patients.

35 But, fentanyl can be used in the treatment of other types of pain



is not necessarily a problemw th these types of cancer patients. 35
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If lower doses of fentanyl which nonetheless prow_ e similar
- 20 pain relief could be achieved, patients could obtailn comparable
benefit with much less drug at lower cost and with a reduced risk
of side effects. Thus, improvement in the adminlstration of
fentanyl is still desirable.
SUMMARY OF ITHE INVENTION
25 The present invention relates to  an orally
disintegrable/dissolvable dosage form, methods of making such
dosage forms methods of using such dosage forms to treat pain and
uses for the manufacture of a medicament, wherein fentanyl, or
one or more of its pharinaceutically acceptable salts (where
30 "fentanyl" is recited herein, it should be assumed to include all
pharmaceutically acceptable salts unless the context suggests
otherwise) are administered orally at doses containing at least
about 45% less fentanyl when compared to noneffervescent lollipep
formulations (both lozenge and pressed tablets) currently

35 available. Despite the lower dose, these orally disintegrable



about 45% | ess fentanyl when conpared to noneffervescent |ollipop
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avail able. Despite the | ower dose, these orally disin
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as much fentanyl by weight. This can also be referred to as
20 being "highly comparable.” Even more preferably, "comparable" in
the context of 'the invention may also mean that the Cpax of a
dosage form of the present invention is between about 85 and
about 115% that of ACTIQ having about twice as much fentanyl by
welght. This can also be referred to as being "very highly
25 comparable".

"Ooral dosage form" in the context of the invention
preferably excludes lollipop-like lozenges like ACTIQ® and
instead includes orally disintegrable dissolvable tablets,
capsules, caplets, gels, creams, films and the like. Preferably,

30 these dosage forms are effervescent tablets. In addition, they
may include a pH adjusting substance and a disintegrant.
Generally, these dosage forms are applied to or placed in a
specific place in the oral cavity and they remain there while
they disintegrate and/or dissclve, generally in a period of about

35 10 to 30 minutes.



General ly, these dosage forns are applied to or placed in a specific
place in the oral cavity and they remain there while they
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presen invention woul approx:Lmately 880
- 20 micrograms of fentanyl or less. More preferably, it would
include about 800 micrograms of fentanyl. Yet despite such a

dramatic reduction in the amount of drug, at least one or more of

the traditional pharmacokinetic properties measured for wvarious

drugs, such &as Cga, would be similar, if not superior. For

25 example, in accordance with the present invention, formulations

mey have a shorter Trax, the time at which the mazimum

concentration is xeached and/or a comparable, if not superior,

Cmaxs the highest observed concentration in the blood of a patient

after administration, when compared to the corresponding ACTIQ®

30 product containing at least 80% more fentanyl by weight. AUC or

areas under the curve will generally be linear for dosage forms

of increasing féntanyl content over the dosage ranges
contemplated.

In a particularly preferred aspect of the present invention,

35 it has been discovered that the formulations can be produced



areas under the curve will generally be linear for dosage forms of
i ncreasing fentanyl content over the dosage ranges contenplated. In
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nges
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picograms of fentanyl base per ml, of serum or a proportionate
20 amount if determined in blood or other flu;i_d, normalized pex
microgram of the dose. "Between" in accordance with the present
invention includes the endpoints. More preferably, the ratio is
about 2.5 to about 3.5 and even more preferably between about 2.7
and about 3.5 picograms/mL/microgram. These ranges are basad on
75 mean data calculated for at least 10 patents in an appropriate
clinical trial. In contrast, testing has established that ACTIQ
provides a ratio of about 1.4 picograms/mL/microgram. Thus for
dosage forms containing the same amount of fentanyl, the present
invention can provide about twice the Crax, if not more, up to
30 doses of 880 micrograms, e.g., about 800 micrograms using the
invention. In another embodiment, these dosage forms would also
provide a linear relationship between dose and Chax When
formulated over a range of about 100 to about 800 micrograms of
fentanyl (free base) or a proprotionate amount of salt. of

35 course, for a single dose strength, this means that the ratio of
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20 .. effervescence, Particularly preferred dosage forms also include
a disintegrant which permits the dose reduction, linearity and/or
ratio oOf Cpax and dose described herein. One particularly
preferred example of a disintegrant is a starch glycolate. Also
preferred are dosage forms including a filler which faciliates

25 the same performance as the disintegrants just described. Most
preferably the filler is mannitol.

In a particularly preferred embodiment in accordance with
the present invention, there is provided an oral dosage form
suitable for Dbuccal, sublingual or gingival  administration

30 containing up to one milligram, and more preferably 100, 200,
300, 400, 600 or 800 micrograms of fentanyl by weight measured as
the free base and further including at least one effervescent
couple, at 1least one pH adjusting substance and suitable
excipients. Preferably such a formulation will be capable of

35 providing a Tmpax of 1.5 hours or less and/or a Cpx between about



suitabl e for buccal, sublingual or gingival admnistration 30
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20 may consist essentially of fentanyl, preferably in an amount of
about 800 micrograms or less (i.e., up to 880 pug), an
effervescent couple, at least one pH adjusting substance and
suitable exjcipients which are capable of providing a Cpax of
between about 2.0 and about 4.0 picograms/mL/microgram, more

25 preferably betwaen about 2.5 and about 3.5
picograms/mL/microgram, and most preferably between about 2.7 and

about 3.5 picograms/mL/microgram and containing at least about

45% less fentanyl than an ACTIQ® dosage form providing comparable

Cmax. In the present context, "consisting essentially of" is meant

30 to exclude any excipient or combination of excipients or, as
appropriate, any amount of any excipient or combination of
excipients, as well as any pH adjusting substance or any amount

of pH adjusting substance that would alter the basic and novel
characteristics of the invention. Thus, a particular exclpient

35 or mixture of excipients that would increase the Tmax to 2.5 hours
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20  herein, the dosage form being sultable for buccal, sublingual oz
| gingival administration. More preferably, the amount of fentanyl
measured as a free base is 100-800 micrograms.
Alsc contemplated as another aspect of the invention are
methods of administering fentanyl to patients experiencing bain
25 in general including but not limited to: back pain, lower back
pain, joint pain, any form of arthritic pain, pain from trauma ox
accidents, neuropathic pain, surgical or postoperative pain, pain
from a disease or condition other than cancer, cancer pain and in
particular, breakthrough pain as a result of cancer. A preferred
30 method includes the steps of administering to a patient in need
thereof any orally disintegrable effervescent tablet disclosed
herein for buccal, gingival or sublingual administration, which
includes a dose of fentanyl of between about 100-800 micrograms
(measured as a free base), and holding the dosage form in the

35 mouth of the patient for a time sufficient to allow transport of



acci dents, neuropathic pain, surgical or postoperative pain, pain
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70 suitable for delivery of said fentanyl across the oral mucosa of
a patient. By "providing" it is understood that removing a
dosage form from a package or having scmeone hand out or dispense
such a dosage form are included. The method also includes
placing the dosage form in the mouth of the patient between the

25 c¢heek and the u'pper or lower gum, for a time sufficient to
deliver a therapeutically effective amount of said fentanyl
across said oral mucosa. The same method may be employed for the
treatment of other types of pain including any type of back pain,
surgical or postoperative pain and neuropathic pain.

30 Tt would not have been expected that it would be possible to
produce an orally disintegrable tablet designed for
administration of fentanyl in the oral cavity which was capable
of providing Tpax of 1.5 hours or less containing 880 micrograms
of fentanyl or less, measured as free base, preferably having a

35 desirable Cpax. While certain literature for the ACTIQ lozenge
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capabl e @fo much less active drug compared to currently marketed products

could be linear in terms of Cpax to dose, for example, *+ 15%
20 confidence interval over a range of about 100 to about §00 pg

(90-880 pg) .

In accordance with another aspect of the present invention,

there is provided a method of making a buccal, gingival or
sublingual, effervescent fentanyl dosage form capable of

25 providing one or more of: a linear relationship between dose and
Cmax over a zrange of about 100 to about 800 micrograms; a
comparable Cmax at a dose of at least about 45% less fentanyl
when compared to a non-effervescent formulation such as ACTIQ at

the same dose; and a ratio of Cmax to dose of 2.0 to 4.0

30 picograms/mL/micrograms. This 1s accomplished by mixing an
amount of fentanyl (based on the weight of the free base) of
between about 100 to about §00 micrograms per dosage form with an
effective amount of an effervescent couple, an effective amount

of a pH adjusiing substance capable of producing a change in the

35 1localized pH in the microenvironment at the surface contact area



25 providing one or nore of: a linear relationship between dose and
Cmax over a range of about 100 to about 800 m crograns; a conparable
Cmax at a dose of at |east about 45% | ess fentanyl when conpared to
a non- ef fWOZBEHEH® f or nul ati on such as ACTIQ at the S&HSFNERYnd a
ratio of Crmax to dose of 2.0 to 4.0 30 picograns/nL/ mcrograns. This
is acconplished by m xing an anount 1of fentanyl (based on the wei ght
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85% by weifghtCref t He fidsisshedf between about 2.7 and about
picorgrams/mL/micrograms. This is accomplished by mixing an
20 amount of Ffentanyl or a salt thereof appropriate to provide a
predetermined number of dosage forms each having betwesn about
100 and about 800 micrograms of fentanyl, an effervescent couple
in an amount of about 5 to about 85% by weight of the finished
dosage forms (w/w), a pH adjustig substance in an amount of
25 Dpetween about 0.5 to about 25% w/w, a starch glycolate in an
amount of between about 0.25 and about 20% w/w with or without
mannitol, and compressing same into a tablet in a dry state.
Preferably, the pH adjusting substance will provide a change in
localized pH of at least about 1 pH unit when compared to an
30 identical formulation without same.
DETAILED DESCRIPTION
Throughout the entire specification, including the claims,
the word ‘"comprise" and variations of the word, such as
"comprising” and "comprises," as well as ‘“have,” "having,"

35 vincludes," "include" and "including," and variations thereoi,



dosage forns (wWw), a pH adjustig substance in an amount of 25

bet ween about 0.5 to about 25% w w, a starch glycolate in an anount
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i nventtfon, unl®xs ethees#seofdefienedredatt r ésyREiicne aurlRss f peherwise

property, ggharagt Qist L& et U | @bkfecifte L Pereybstantidldstas or
applied to any criteria, ~ such as a property, characteristic or, _
vari abl e, VAgh#ela-o Hiet teme "siRftegtérlber iz | APRUGEH neastre stttpria,

that one skihlgd 4 plbheray) dhraeubd; snderst and; ihad, thanbepsfihded @he

be achieved, or the condition or property val ue desi reﬂ%lg met. The

present i AVBHEF ofF iHeCHdeR, ST JHESHEFeltCh A oS &FE FErm SCotiprifsi /gt

bet ween aheuld 10Gceactah@utt3G0 thg (pariagrags) o8 dJodnkasdy), or the

cal cul ated as, fentanyl free base, ocgﬁa salt thereof, 20 suitable for
AR

buccal , sGBPYHGE °6r PEPRTY SEPat rdA"°The dosage form when
properly adm mrisd grredehy tondradbnngnéludes,t he oons adsgastosa fosage form
sufficient tinme, is capable of providing a Tnax i
comprising between about 100 and about 800 ug (micrograms) of
fentanyl, calculated as fentanyl free base, or a salt thereof,

20 éuitable for buccal, sublingual or gingival administration. The
aosage form, when properly adminlstered by contacting it to the
oral mucosa for a sufficient time, is capable of providing a Tpax
of 1.5 hours or less. In addition, or instead, the ratio of Cpax
to dose of between about 2.0 and about 4.0, more preferably

25 between about 2.3 and about 3.5 and most preferably between about
2.7 and about 3.5 picograms/mL/microgram will be realized. Most
preferably, the relationship between dose and Cpax is linear fox
dose of between about 100 and about 800'ndcrograms compared to
other doses otherwise formulated in the same way.

30 The dosage form preferably further comprises at least one pH
adjusting substance and at least one effervescent couple. These
are each provided in an amount that is sufficient to provide the
desired Tpax and/or Cuax- The dosage form also preferably

comprises at least one excipient that is selected and provided in

35 an amount which, in combination with the at least one pH



of 1.5 hours or less. In addition, or instead, the ratio of Crax to
dose of between about 2.0 and about 4.0, nore preferably 25 between
about 2.3 and about 3.5 and nost preferably between a

bout ) d
about 3. 5B/ mL/ mi crogramwi Il be realized. Nbsl%)&/lbﬁléyé?sggﬁ Y,

the relationship between dose and Crax is linear for dose of between
about 100 and about 800 m crograns compared to other doses otherw se

formul atgd.ishihbhe ss8ERaMEY . 239 The desagastoromeprefenabbyediur theple,
conprises at | east one pH adjusting_ substance and at |east one
ef f er vesREAMLIROERHE 19T & eTman @ REN Bt ovi ded in an anount that is
sufficient ta peenNddect heinidestdohgTfartamd/ dio Enerrtidie PSAGEnNEBTIM

al so preferabl conprises_ at . | east e EXflRiigAt that:ks seleat ety
and profHey ?% ﬁloarpr%legnoﬁsrﬁecv%i% , @% conbi nat |Hon with the at |east

one pH V2R05L06568 18t HGT/dIS2004464BR0Ihel pradj Dueesfy fulfsPakéenant?
the at | eas ne effervescent e, 'lq%lgpe Hdeskeedosax The
and/ or ChEX Aghrreeﬁ'noogd %%&gdﬁ‘lﬂniogtgg% ngl?gﬁ?égnyl to a pa'lt;i ent

exper i enéosape gairm ischmtther dospeef SentaWl SFeRefBreh THIR tnefRcE0C

can 5 C?ﬂé)—réss%ﬁ the gggms o{me%gﬂ_t_.@&tgggat hecor 8l sdnicqassxr afosagpatbent
in need thereof W th an ora 'y disintegrable, dgsage_form, The T
dosage forna iseditudbsraciosEh6f cperarfiPFlof S betRAER 250BF o0 808 Tr=x

(90- §80) o1 ¢r 90K Es (SEapi6d a38/8: f heeabrsS el Qgr woshge fodr Metweena
salt thereof. The dosage formis capable

of providing a_Tmax 10,of
1.5 hour 3P@it | 2s%, 2athdrrua ¢-dti Fo5F @?ﬁ;ef%os%edtd”'fegﬂeta\-%ﬁléﬁ }é%oa?d
2.0 and abewt 4.9, apar eopt ehes ahtapipetiseeneabebbu’. 3. andndakbobt 3355
and nost preferably between aboyt 2.7 and about .3.5 . c
pi cogr anEFﬁ??%WB‘é/ NGNS T ) g aéfgf Pheaf retati orneslﬁitﬁ”ogsélil%lg’ee%t Tax and
dose, preaheraddy, fekrardosage:f ar dosdt fomnl bdes atcludast a¥50paps [463s
fentanyl .than would of herw se be pres gqg Si copnEnghakl y Jenq
del i agrylfeﬁ? na&gnl:;ﬁﬁgf doéré%ne fg?l‘rlrﬁs ﬁ%ql i r?lé C(r)!%%[ ac? W th the orallgvn
micosa Ofkohherqatlilentnben deliveysdbihatiwnt Theo dgshew feamsiporelsr 18

t her apeut | cal | i.gnific egti ELLensof 4 hertentpmdient
prefer ablcﬁ?nﬁ%?% ‘%lhan tggo/gpérrjb?[gm%gpgéf%%aggq mor e than 8(I)n% and m)lsetn
pref er ablty 80%wortransast viiea gbseapautégpihe dStEifdgonrtyot octifRFtive

bl ood st rp%@rcqgr?roéf tit}?eorﬂntanyl, preferably more than 75%, more
20 preferably more than 80% and most preferably 90% or more of the

dose, from the oral cavity to the blood stream across the oral
mucosa.
Another aspect of +the invention provides a dosage form
comprising: between about 100 and about 800 micrograms of
25 fentanyl per dosage form, calculated as fentanyl free base. A
fentanyl salt, when used, is used in an amount providing an
equivalent amount of fentanyl free base by weight. The dosage
form is suitable fér buccal, sublingual oxr gingival
administration. The dosage form, when properly administered by
30 contacting it to the oral mucosa for a sufficient time, is
capable of providing a Cmax which is at least about 75 to about
125%, more preferably between about 80 and about 120%, and most
preferably between about 85% to about 115% that of an ACTIQ®
formulation wherein the latter includes at least 80% more

35 fentanyl by weilght. Preferably, this dosage form also includes



mucosa. Anot her aspect of the invention provides a dosage form
conprising: between about 100 and about 800 m crograns of 25

fentanyl peyoems@ageis orm calculated as fentanyl free baggushhosnaizes
fentanyl salt, when used, is used in an anount providing an

equi val ent anount of fentanyl free base?by wei ght. The dosage form
is suitable for buccal, sublingual or%ag1 ngi_val mnistration. The
dosage f offn1%dEn OBFoﬁgr?gjL&:dLTﬁ i §PRY Qr?yaﬁg %Braf%acst 17G ©i ng%r‘fei’?gent
oral mucogssudXy anseifiapbent whieh is saspabileatoftgrmmivdideg theCaeted

which is gt | east about 75 to about
el r

125% r referably_ bet n
bout 50 Bt SobtRe 1305, PRanCratd sner Bkad® ol SLELRLL Y BELIRED o

about 115%i4idatorsf ewriACELQ Lk ahoamedrddt ivdrichhedei momhéndtgtdnerwith the
i ncludes at |east. 80%nore 3 anyl jght. . Breferaply is
dosagegf o?{in at%o i né nﬁdegﬁmgﬁélg%%@%f@%@%&@éﬁ/g%ﬁ?% lleSatsgt one
| east oneepfeadsesningownissiancel finfcat reaztovwine &he edssdgedntoax.
couple in an agpynt whichi ks SUEfiai@Rted O Pr O¥didRdl heeSt aligthi LBBXng

Even nore preferably, the dosage formfurther conprises at |east ong
exci pi ent feptanylatsunt Rifiieht iexreshiciagi #a1ki CANPRES Bdatthee #5€Penet

pH adj ust Lpg SUls,anee ardlohualsd eSta R :18EF ehVRSEQNENSUHY ikl an
sufficient to provide the desired Cnmax. = There is also contenplated a

met hod0 of OBk i SEEFNRRPFBHCanyfotaPea part et ieRpettedasy paidrse oF
conpri si ngedfigh 8t @RS Rt weEANLBEIT NYot-Beo OhadrJYieasa (Akasupal iRnta ifftece

need thereof with an 10 orally disintegrable, dosage form whigch
i ncl udes B2 BT PERTANYT %e?ﬂe"e%mg’ﬁiﬁflglﬁrﬁ? St Er 8§¥\grf§‘ere°f'

(measur edTRs acfi@e rdhasedxHieritdosage,d emirhonsamteduiasal ebbuandaht to
of a salt thereof., The dosage farmexhibits a X i i o e
Sbout *750RPBSE it 1985, SRerEr Bt BPSLTS bR en CaBod: BB S o

fera etween a and abo
120% 1andmdst nmsifepnblerbdtwednetiveen &dodt 8664t ol H¥ourhat 189 athatCTeR®

an ACTIQ(r) _formulation includi 0% e loRY  7h
wei ght . Tﬁérm%loastalﬁg f SF%J?En%eE] dr}i%ﬁg%o%l?%géﬁo% t%%tghgy%r%awrrwhlcgosa of
the patiéosador farti e shéld cientconbach | with r &pspornalg mucosa of the

t herapeut si ggi.fi cant (qpcef fegtdiue portign ofyidie fentanydn: 202
pr ef er abl kjg?r#r%tthgﬁ 75% m)reepreferéb% nore than 80% and rrgas(t
therapeutically significant or effective portion of the fentanyl,

20 preferably more than 75%, more preferably more than 80% and most
preferably 90% or more of the dose, from the oral cavity to the
blood stream across the oral muccsa.

It has now been discovered that the use of effervescence and
a pH adjusting substance, particularly when combined with a

25 starch glycolate, can provide significant advantages particular
in terms of the amount of fentanyl that is reguired for dosing.
It has also been found that certain excipients in combination
with effervescent couples and pH adjusting substances can prov;de
even better, and very unexpected, results.

30 Determining whether or not a particular formulation 1is
capable of achieving the results described herein, one need only
undertake a routine human clinical study of that formulation in
at least 10 patients. The appropriate clinical study would use
any of the traditional models. Examples of appropriate studies

35 follow:



preferably 90% or nore of the dose, fromthe oral cavity to the

bl ood stream across the oral nucosa. It has now been discovered that
the use of effervescence and a pH adjusting substance (gl;oarti cularly
when conbMBHUEH a 25 starch glycol ate, can provi deP S SRV
advant ages particular in ternms of the amount of fentanyl that is
required for dosing. It has also beag found that certain excipients
i n conbi nati gninMdih sefiferveaseantneapliestand pH adj usting substances
can provide ~“even better, and very unexpected,.results. 3

Det er mi ni ng WAt heStBRY nota“g1 pafr#’écﬁlfgr %’Pﬁﬁ?iéti ?r‘ii’rlké ch€§%| e of
achi evi nghdrheut esidit Redeser dlxedi NERBI nepmeedeedAbhl subiarder rake and
routine human clinical stud that far Lo | .8t eastndd and
pati ent s5* B APpropriviteve ig{:ga?rls rugf%ﬁ{i% g%e&aanynof tél% 2
tradi§ i opadnesBdel BcFsExanpbestidfe.appropriate studies 35 follow WO
2005/ 065319 PCT/ ﬁ?gogfr/ 43571,%3ﬁte}ﬁo%n;{ﬁ(ef@t)u%r“%i%cgrh alchgPengied,

This study and®| ffor e hse 0 CF) were Institutional

Revi ew Boaudbn(kBB) epprdwdel, ARHvanibjresesveeadesil i difed degionated

| RB- apprg(\a/g@ L{EE QEEQE&%& fSIJEQauéﬂ“s',t | &d OBub 1l @Redwaid ranibriREsS eth
e. e

| CFs are on fi or t rrst two periods the study utilized.a . ,
si ngl e- desesiver amdowitz ddrespafdi blral Fefhy fOFBELH R SdeMi®dRIof SHHY

desi gpated st QEEjjherc%fservﬁ‘él%e PIRgHetsd and swbpechs serestemdetkzed
to recelve one of tthree additional test fornul ations du]r_idn E:%rstQt

10 3. Al Foblmjisst ¢ wet & uanddiiPésrand2ter e 1% Y23t 8d 'sfafe
fol | ow ng, .. L01howver night thasd . ddder eamibsl sa rdcdays wagheutsubjects

interval between the three dose adninistration he. _subj K
confi nedv"edet KERELNFRE ¢ %onr Gaﬁh %DHSUF%Ibogg _f §él6’lt -aElnoy r's bggi{' Sfen‘ﬁﬁﬁ?l

admi ni st pahi@trk8idhe subjects. were screened within 21 days prior
o o 4ROl L s e A0CUEEt Bl ey
signs, apdoEGEnt.anthe| knreatin@bpredeguyet agted udRenatslicgy, EteRy
CheniStr%hygiégFJg§g£%na@hgﬁaq5%989y,S&gfgﬂ%,I%?%ﬂ@‘éi%ea siitfhaces igns,
and BECG), and clinical laboratory "tests (hematology, serum
chemistry, urinalysis, HIV antibody screen, hepatitis B suxface
20 antigen screen, hepatitis ¢ antibody screen, serum Dpregnancy
[females only]), and a screen for cannabinoids and opioids.
all subjects enrolled ‘in the study satisfied the
inclusion/exclusion criteria as listed in the protocol. A total
of 42 subjects, 17 males and 25 females, were enrolled in the
25 study, and 39 subjects, 17 males and 22 females, completed the
study.
Subjects reported to the clinic on the morning prior to each
dosing and received lunch 19 hours prior to dosing, dinner 14
hours prior to dosing, and a snack 11 hours prior to dosing. The
30 subjects then observed a 10-hour overnight fast. On Day i, a
standardized meal schedule was initiated with lunch at 4.5 hours
postdose, dinner at 9.5 hours postdose, and a snack at 13 hours
postdose. On Day 2, breakfast was served at 24.5 hours postdose,

lunch at 28.5 hours postdose, and dinner at 33 hours postdose.



20 antigen screen, hepatitis C antibody screen, serum pregnancy
[femal es only]), and a screen for cannabi noids and opioids. Al

subj ects ewobdosdsssiy t he study satisfied the inclusionpexgisbieddros
criteria as listed in the protocol. A total of 42 subjects, 17 nales
and 25 females, were enrolled in the 25 study, and 39 subjects 17

mal es and 22fema|es conpleted the s Subj ects_r.epor dto
clinic on theTher AHRGSHFE oVeTD ’é%EhtodSEf‘%‘Gnean%Aif e%fe‘f%dg‘ I"urfery Cf

hours pri@it 4:@-00ghfigkird-Nnek Mntﬂnmér——soptammtgofdo% ngy }aembragsﬁaﬁckr
11 hours prior to dpsing. e 30, subjects_ the

OVEr N ght‘P ASUT SR ERly g ’éjn%%réfc%eﬁeﬁ:e%#] sche u‘ligel\%%%gl %??3%%%
with | unchemt té. be h@wcstlnpeshddseobachqmﬁéreatfcgc Bthdapst posteiuss, Pakelr
a snac 13 ho post do re;o{gfgs was .Sk ved a8 P
hour s %oa’iodoseepr liIlungh at 231%% hours postlgose ‘and di nner at 33 hours
post dose.ndADc20054.9653E0 pRETL LS20D 4] 043F0Bridy tPhé‘°§iHB9 e?2d diEieanbie

to consung a y %Egggiﬁ Yk Qrﬂg OLl£sonsCl EQSnot %ﬁﬁ%ﬁbael4 &dys prior to
xant hi ne-ton alnlng oas everages hour s pr|0r to and

during eatdsiper il ofuwiogf |‘¢¢ene$ftUdSrSuiﬁ>eﬁtl§m9\eF1€m%n%]e RPRBEGFEE ISR
t obacco-free £qr.aty l east 6 nonths prior 5 to enrolling in the study.
In addition, over- t%e counter nedications were prohibited 7 _day

priorldo dosi Myrang Hee i Figidthe thet (RAPIePFRstTHtTD nr%&f’caq‘teiaziﬁg g\%’?e
not all owed, 14 days. PELOT fefrafpsi RYtagek duks ngidt'nﬂﬁlstéhfbﬁ ( enetandi ngs

hor nonal contraceptives for fenales the
subj ect s ¥RTEICEFenbf it sélted for uﬁ%ljnoudtD‘Lh r PRE é anyEP)%d nas

citrate V@és@d@t@ﬂsﬁer%ury\ﬁbeédm uieslt ri ch@d:a‘ rmﬁﬂmﬁ O Dumtihgy Hhe
hours postdose. Food restrict rs_pr ti S
post dose. S‘Btf’ryfngthteh?u%gteﬁﬁ? e LUbj (jelqtosle\g\e‘rs'ce n%?é)ief Iﬁp d‘hf os%%éggles

i n anys stgenuaws. 15 activity. Subjects received naltrexone at each

S 5 e B AL S 0 o PR it

hydr ochl ori de rirsto ers Squi bb rrpany
below:
Adm 1: ReVia® 50 mg (naltrexone hydrochloride tablets)
Manufactured by Bristol-Myers Sqguibb Company
20 Lot No.: 5C269A

Expiration date: Apr 2004
Lot Wo.: TB1798
Expiration date: Mar 2005
Subjects assigned to Treatments A, B, C, and D received an
725 oral dose of one 50 mg naltrexone tablet taken with 240 mb of.
water at 15 hours and 3 hours prior to and 12 hours following the
fentanyl dose.
Subjects assigned to Treatment E received an oral dose of
one 50 mg naltrexone tablet taken with 240 mL of water at 153
30 hours and 3 hours priocr to the fentanyl dose.
Subjects received one of the following fentanyl treatments
at each of 3 pericds:
A: OraVescent® Fentanyl Citrate Tablets 1080 pg {as
fentanyl base)
35 Manufactured by CIMA LABS INC



20 Lot No.: 5C269A Expiration date: Apr 2004 Lot No.: TBL1798
Expiration date: Mar 2005 Subjects assigned to Treatnents A B, C
and D received an 25 oral dose of one 50 ng nal trexone tabl et tak

with 240 MOWSGHPer at 15 hours and 3 hours prior tofant® zf%mﬁ?ﬁ‘]?s

following the fentanyl dose. Subjects assigned to Treatnment E
received an oral dose of one 50 ng ned trexone tablet taken with 240
m. of water abelSNo.30930808 and 3 hours prior to the fent anyl dose.

Subj ect d f.the foll I
of 5 peri ods C R e AVESKILEA Rt e | € Tab €1 o 108000 (e

f ent anyl abaseyr IneManvbags Ufeﬁ&athylcrcmmaﬁalcm Hﬁ:@é’)ﬁﬁ/‘ﬂ%&b@er gum
PCT/ US2004/ 043703 18 Lot No. Suhj ect.s, random zed
Tr eat nenfPh FRRES #8478 @llf\%]r@ (SCr"z?It aBgeuﬂOWEd 20 bsmt?gerattt% fPr 10

one
tabl e§ phagetksiet waeset hBatipperaygeseerdnt clhregkabdove afqmiuéﬁti%t and

and allowed to disintegrate for 5 n te that

"Or aVesc8RTTTY fcci’l Rdl et €S8P 67 rr“{JQE i g% %%1%% é%lgage formin

accor dance Wikh thetigmettiadn. tiBnsAoteerlr )frdrallt FansAtRosuivalent
f ent anyl ifgote equi valent to 1600 pg Manufactured by Cephal on,
Inc. or Rﬁe 0 Lot No.: 02 689 WB Subjects randonized to

Treat ment B repeuYedcwrsi bgl eegidlon,dbse. afr anesi600 pg Actiqg(r) unit

pl ace bet wee he che d._.lower gum The unit was to be noved
from ﬂ. de to gl%eﬁﬁy n(gé<t§Bré Wf";andl e and allowed to dissolve for 15
m nutes. 15 CBulﬂea:Veso:enti@mn)zdﬁantcan?te@ntenat @ TeRsledvsd1300ipgleasral

Fentanyl ggge)oflvbérxll%f 6%LC6t(}%r e}.gg b %A unl%s pllNa%edL%etween %ﬁQS%%eek and
lower gum. The unit was to be moved from side to side using the
handle and allowed to dissolve for 15 minutes.

15 C: OraVescent® Fentanyl Citrate Tablets 1300 pg (as
fentanyl base)
Manufactured by CIMA LABS INC
Lot No.: 830503
Subjects randomized to Treatment C received a single oral
20 dose of one 1300 ug fentanyl tablet placed between the upper gum
and cheek above a molar tooth and allowed to disintegrate fox 10
minutes.
D: OraVescent® Fentanyl Citrate Tablets 810 g (as
fentanyl base) ‘
25 Manufactured by CIMA LABS INC
Lot No.: 930501
Subjects randomized to Treatment D received a single oral
dose of one 810 pg fentanyl tablet placed between the upper gum
and cheek above a molar tooth and allowed to disintegrate for 10
30 minutes.
E: OraVescent® Fentanyl Citrate Tablets 270 pg (as
fentanyl base)
Manufactured by CIMA LABS INC
Lot No.: 930500



Subj ects random zed to Treatnment C received a single oral 20 dose of
one 1300 pg fentanyl tablet placed between the upper gum and cheek

above a nolyag 200904B1vand al l owed to disintegrate for 10 pEpRdbRS04353
OraVescent (r) Fentanyl Citrate Tablets 810 pg (as fentanyl base)

Manuf actured by Cl MA LABS INC Lot No.: 930501 Subjects random zed to
Treatnment D received a single oral dodé of one 810 difenta

tabl et placed ¥EOREER tRE d gtfin TERRFEREEK dH5Re VE ) asf‘”%&(}(?t fpral

and al | onggsd 0o € Shdt 07 3L fftertaﬁQl B 1H N Y18%ed Ebe ddeseantdper gum
Fentanyl Citrate Tablets 270 pg (as fentanyl base) Manufactured by

Cl MA LABS*PNCEhesdt aQeve 9398é®r Vi3 200518 65319 ICTHUSI 668 F BATE3 f°f910
Subj ects pandayw.zed to Treatnent E received a si ngI e oral dose of

one 270 g fentanyl tablet, placed between the u gum_and chee .
above & nol ar T6oCR™RAGL &t Povidd SBER oS Teagr 5? rb‘fl f@trﬁgﬁu?az@ % 18

The conposgésd@meaf 1ﬁaEJaa.rq51efsh&S® f ent anyI ci trate tablets is
described in Sitti Vi aI gns (bl.ood pr ssure .
pul se, and reg%%r P?omta{?\esfjeqngsggégcé R ﬁ%‘rnﬁ’ W S P8F £ 57 %o g™
(Hour 0) aark adss@sasd eBcb, m@ridmg bridr 259 ds:s&,ngl (Abpr20) 2a2b,at2.6 25,

2.75, 3, 3(55,0355 110.3,25,.4, 5 .8, § 10, 5ang 36 hours ;o 25, 35,

post dose. nt 1 nudus”’ uI §8" 6x1 et Ty'was cond’u the' firs
hour sl@oosﬁdb’i;,e 4,A5125L eld 1@ &t r epdr 3f dpuand) rasteds cé}lonltahwlaﬁt apse

eval uati op %g%onﬁas&aﬂ fJ}erEh%t [y @ngi HHd R8sk §dse M Bo-1ead

physi cal exam nation wt Vital gns were perforned at the
conpl et i onleftadrerdsogramy . a Cﬁhinliqarll tlaiopéﬁt%s@Wﬁfagower(éematologyf

conduct eds 4, HOUWSr: RSL 096 FUREEGL Ss M8l BSPRYSE A tQakih Q1B R8th
study physician and/or nurses of any adverse events that occurred
duri ng t|1@omgﬁqgﬁy vital signs were performed at the completion of the
15 study. ©Oral irritation assessments were conducted 4 hours
postdose. Subjects were instructed to inform thé study physician
and/or nurses of any adverse events that occurred during the
study.
Blood samples-(T mlL) were collected at the following times
20 for subjects assigned to Treatments A-D: predose {Hour 0}, and
10, 20, 30, and 45 minutes; and 1, 2, 4, 6, 8, 10, 12, 1le&, 20,
24, 28, 32, and 36 hours postdose. Blood samples (7 mL) were
collected at the following times £for subjects assigned to
Treatment E: predose (Hour 0), and 10, 20, 30, and 45 minutes;
25 and 1, 2, 4, 6, 8, 9, 10, 11, 12, 14, 16, 20, and 24 bhours
postdose. A total of 54 blood samples (378 mL} were drawn during
the study for drug analysis. Samples were collected and processed
at room temperature under fluorescent lighting. Serum samples
were allowed to c¢lot, separated by centrifugation, fLrozen at
30 -20°C, and kept frozen until assayed.
Analytical Methoeds

An ILC-MS/MS (liquid chromatography-mass spectrometry/mass
gspectrometry) of fentanyl in human serum.

Pharmacokinetic and Statistical Methods




Bl ood sanmples (7 nm.) were collected at the following tines 20 for
subj ects assigned to Treatnents A-D. predose (Hour 0), and 1:0, 20,
30, and 45 mnutes: and 1, 2, 4, 6, 8 10, 12, 16, 20, 24 28 32,
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12, 14, 16, 70e phdrRdddunesicpastdeseti#icetilalamsflysdsblwaed arpl ©F
(378 nL) were drawn duri the, s f i re
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fentanyl concentration- tinetdueve odlegel &t éd GBEnEime nefyrihe last
trapezoi dal summation from t mresuzedle tencantmetionwHérle t is the tine

of the | %géﬁ%_re%a}?urabl e concgptyatign,- (Ehy. AHebtAyi nfobndegaraider t he

fentanyl ation- tine GHEVEFFONEInTEL AR 024 | 86 1 BhEdnity,
AUC(0-inf) = AUC(0-t) + Ct/Kel, where
Kel is the terminal elimination rate
constant.

AUC(0-t)/ AUC(0-inf) Ratiec of BAUC(0-t) to AUC(0-inf). Also
referred to as AUCR.

AUC (0-tmax) The partial area Zfrom time 0 to the
nedian Tmax of the reference
formuliation, calculated using linear
trapezoidal summation.

Kel ) : Terminal elimination rate constant
calculated by linear regression of the
terminal linear portion of the log

concentration vs. time curve, where
Kel = -slope. The terminal linear
portion was determined by visual
inspection.

T1l/2 Elimination  half-life calculated as
In(2)/Kel.

Crax Maximum observed fentanyl concentration.

Tmax Time of the maximum fentanyl
concentration (obtained without
interpolation).

This study was a single-dose, randomized, open-label, 2-way

crossover of the designated test and reference products.



AUC(0-inf) = AUC(O-t) + Ct/Kel, where Kel is the term nal
elimnation rate constant. AUC(O-t)/ AUC(O-inf) Ratio of AUC(O-t) to
AUC( 0-i nf) WARMS6838f erred to as AUCR AUC(0-tmax) The pamrtusailod/es3en
fromtime O to the nedian Tnax of the reference fornulation,
calculated using linear trapezoidal suygmation. Kel Term nal

el i m nati ofrLatReCONAt ally Baloulated, bipeli:pgar 1r edfess] on:0f LB ects
termnal |inear portion of the |log concentration vs. tine curve,’
where KelP3RdoBL g9 ConECtRR e 19ihdRreepafiti bionids thstterfammudakions
visual ingpestion: J1/Prdddim@nnabi o8rhakéadrnidne enl lr-ahedp@siod 3. Due
I n(2)/Kel. X &l/axi mum oﬁgerve fent,anﬁl cogcent ration. Tmax Tine
of the maxXi%ut¥ enfafyi Cofesht Pat i BPIE6hEai 7EE WitHEutwas run in two

i nt er pdl atgrenps . Tithe SidithsrywasccapairDghe- 00Sehikandedyzeths opadtmbel a

2-way craossover _of _the, designat test. and reference products.
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addi ti onal__t.e f Lon (ohr R atnment D, or Treatnent
E) during agtejr ?%% %é%lﬂn%yctgo%%'heégl g’%g‘ra%ﬁ%ggégf subj ects, the study
was run in twoR5 preUprithe (prirmakytheonphr i goreiad t Hilgesrudyosmls was
Tr eat ngnt a@ 1yessyy Togat ﬂ@@ltl%nsEQFméJ]eA@@?d-yﬁ{f%,Of H0-2)6€ and crax
conpari ng ﬁese two treatnents, only t!y% sequences }?AB, B J, two
peri ods (Falpps fpem Toertressendnesd(R; " B) Thier@ldorsiadeséd. oA variance

par anet ri ¢afBeAMlnbBEOhsgeoesal gLbyieatn Mede! miRs1 WhAPPhiRMCkO the
the log-transformed AUC(O-inf), AUC(O-t), and Cmax
following <factors: group, period within group, treatment,
sequence, sequence by group, subject within seguence by group,
15 and treatment by group. Since the treatment by group interaction
was- not significant, the model was reduced to sequence, subject
within sequence, period, and treatment. The sequence effect was
tested using the subject within sequence mean square and all
other main effects were tested using the residual error (error
20 mean square). The two one-sided hypotheses were tested at the 5%
level for AUC(0-t), AUC(0-inf), and Cmax by constructing 90%
- confidence intervals for the ratio of the test and reference
means (Treatment A versus Treatment B).

Differences in Tmax for Treatment A and Treatment B were
25 evaluated using the Wllcoxon Signed Ranks Test (o = 0.05).
Serum fentanyl concentrations and pharmacokinetic parameters

were also determined following Treatment C, Treatment D, and

Treatment E (1300 pg, 810 pug, and 270 pg OraVescent® Fentanyl
Citrate tablet, respectively). In order to evaluate dose
30 proportionality of the OraVescent® Fentanyl Citrate formmlation,
a2 mixed linear model was applied to the dose-normalized Cmax and
AUC parameters from Treatments A, C, D, and E.>7 The full model
considered group and included the following terms: group, period
within group, treatment, sequence, sequence by group, subject

35 within sequence by group, and treatment by group. The treatment



val ues from Treatnents A and B.5-7 The full analysis of variance
(ANOVA) nodel considered group in the nodel and included the
fol | oW ng W sPhe3s109r OUP, period wi thin group, treat ”eﬂﬁ‘wus fOHSRsE,
sequence by group, subject within sequence by group, 15 treat ment
by group. Since the treatnment by group interaction was not
significant, the nodel was reduced t@&2sequence, subject wthin
sequenceyy p@moud BrbracE Ao Mas Tnetseﬁkﬁéﬁéécéﬁe °Mag Pést%lbe 3
usi ng tkﬁe ﬂ@tgg% kA Nan& dEe0EE ﬂqa%r@quﬁree id1allas oftdRicelBitd a
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effects re tes u5| ng the resi error (error 20_nean sguar
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versuds TredihBreaByertDR f&r B &SR fax for Treatment A and
Treat ment B weke gwédlevtahdatetudsi Qlkidte Wfl adxen thiegniedtmBanksor eeds

(a = 0.05). Serum fentanyl concentrations h rmacokl L
par amet ePESRer -0a T d?é%/aéT rﬁarYéa‘y$ o Fofi ﬁ@ ?le‘%t ?rlen bg?:% ? A s
and Tr egt&®dienk (éﬁﬁ&lgtrﬁﬁﬂaxg 1o 105 ff&ngtmea\mmemirpeﬁemmland

Citrate tablet, respectivel | n. or.der te

proport i gRarisFest dtqﬁgp?fa escen JéheFe \é% H?r atngggr?rrugllg?? on. - a
m xedo| i nemrl atedebndasueppli etaticitilce d@@%RﬂF@ﬁﬁnﬁé%ed Cmax and AUC
parameters fr&gumgat ments A, C, D, and E.5-7 The full nodel

consi dered group—and incl uded the foll OWI ng terms group, period

W t hin group,Ddmog P 2 LOF) Foge subj ect 35
within sequence By, gr aup, mnqugg@@@mnm bYaGE9URnAThES t rreAbIBsL Wore
2005/ 065319 PCT/USP004/ 043703 22 by group interaction ol

si gni f i canroflnd Anofthphatady paAnthede FEL] T &Hdmﬁb@%om\eﬂ?]”a TR ES
rmdellswa%ogn?gé;@é%p the &cufne-way ANOVA with the factor of treatment.

| f an overa treatment ‘ef fect was found, Zau se co arl onstwug\i

performed 5 Thia%y SHIRCHENICAS 281 AP OOFEFLREEIGLTIE
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cavity) were calculated. b subtractln t he L1 eat t
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for mul at i@Aor TR SR AdabuBsSha@ise the subject did not want to continue on

20 the study. A third subject was dropped prior to Period 2 because
subject took an antibiotic.
The mean age of the subjects was 27 years (range 15-55
vears), the mean height of the subjects was 68 inches {range
62-74 inches), and the mean weight of the subjects was 152.1
25 pounds {range 109.0 - 197.0 pounds).

Protocol Deviations and Adverse Rvents

The following ﬁrotocol deviations occurred during the

conduct of the study.
According to the protocol, subjects were to have
30 respirations taken at the 3.5-hour vital signs time point.
Respirations were not taken at the 3.5-hour time point for cne
subject during Period 2. Vital sign recheck was not performed at
the 3~hour time point of Period 2 for two subjects. Vital sign
recheck was not performed at the 2.25-hour time point of Period 3

35 for one subject. The blood samples for these two subjects were



10 tabul ated and summary statistics were presented. RESULTS
Delrmgrapgl ggognd Di sposition of Subjects Atotal of 42 subjects, 17
mal es an @ERé8p were enrolled in the study, and

17 males and 22 females, 15 conpleted the study. Three%gaﬁiégjg?@h\?\(gre
di sconti nued/wi thdrawn fromthe study. One subject was dropped prior

to Period 2 because the subject did mdt want to continue on the
study. Anstcohebsiss] eptonmd Ydrdppee pPPoRoto Pé?“?o@ognBecofus%e’ﬁ?él 1

subj ect ditdRRheWANE) t OTIGAN IRHS108 RO-d hRtStidYyzdd! Mdcd)rﬁlibgeeb RS
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23 not rop e at the .33-hour tine point of Period 1
(Tr eat men'-iO A) to ‘ﬁ@é’@eosaﬁﬁﬂ%s(m&oérﬁ%%/%alw% da AdRYF dPhgdtatifatLon

protocol,,subjeets @f e tq;daayeypu&&a;ﬂoakesa@zetawe a:ﬁa5yizl@dﬂr Mj’dha| each
S|gns time p0|nt B S

e was not taken at the 3
for one stfjedcEbdar PARCIPAECFOTE NGBS Qﬁb'f%{:“tat\ﬂﬁé‘ é? rsmkbapri ual
t han pne @f t.hesf oregoi ng deviations. No serious adverse event s vvere

reported. A total of 15 bat i -
P Dwell Time ches were required to process the clinical

The dwell time datz are summarized in the table below.

Summary of Tablet/Lozenge Dwell Time

Treatment A Treatment B Treatment C Treatment D | Treatment E
Subject Time Time Time Time Time
Nunbexr {Minutes) [(Minutes) {Minutes) {Minutes) (Minutes
Mean 21 34 19 25 22
SD 12 15 11 14 17
CvV 58 44 56 57 75
SEM 2 2 3 4 4
N 40 42 12 13 14
Minimum 3 9 4 4 4
Max imum 48 77 33 50 62
Treatment = 1 g 1080 mcg OraVescent Fentanyl Citrate Tablet:test

1 x 1600 meg Oral Transmucosal Fentanyl Citrate

erence

1 x 1300 meyg OraVescent Fentanyl Citrate Tablet:test
Treatment 1 % 810 mcg OraVescent Fentanyl Citrate Tablet:test
Treatment E 1 % 270 mcg OraVescent Fentanyl Citrate Tablet:test

25 SD = standard deviation; CV = coefficient of variance; SEM = standard error of
the mean; N = number (of cbservations)

A
20 Treatment B
(Actiq) :re
Treatment C

D

o l'h 1

One subject reported slight oral irritation (2 on a scale of

1 to 10) that occurred following Treatment C. The irritation was

30 on the right side o©f the mouth following test product
administration during Period 3. There was one report of redness
upon visual inspection of the area by study personnel that

occurred following Treatment BE. The redness was on the right



sanples fromthis study. O these 15 batches, 14 were acceptable. 10
]I?ackhcal cul at ed stagdard concentrations for the 14 acceptabl e batches
or human in this study covered a range of .0
pg/ nL (pi é’@g%@ﬁ@%ﬂ_ with alimt of quantitati og gg%g%gwl%e’fﬂs
Quality control sanples analyzed with each accept abI e batch had
coefficients of variation |less than oz4equal 15 to 7.89% Dwell Tine
The dwel lipgdie eledek ar eoklowiagi zedskn phedeabl eateimietra8hmmar pusing
Tabl et/ngen#f Dwnell Time Treatnent A Treatnment B Treatnent C
Tr eat nmen dat ment E Subject Time Time Tinme Tine Tinme Nunber
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Ofa' Tr a@ﬁﬂg&%&a | ertany! pG tc{d%t% 6AChLA) 3 heEeheRs e duRakaERh Ene
x 1300 aVescent Fent anyl C'trate Tablet:test Treatnent D = 1
x 810 nrgterbatdsednanEbtisn ot (FeFnPEoraptanaldsy- Treatment E = 1 x

3;\0“ gf?ona a\cl\/eﬁ?eegérnfliﬁmef %E‘délt m@?hé aked T@@éz@iaﬂd?sdexaﬁtSan- standar derum
= coefficient of variance; ndard error of. h
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irritati qaligwgﬂ_;, arséainerdf Alahe Xieathahtt oBCcusred sﬁmhdtm/uerdg in the
Treatnment_ C. The irritation was 30 on the right side of the nouth
fol | owi ndoteS it F@G¢E - adni ni stration during Period 3. There was one
report of redmessy cupertapiswattit Prspefets Briewt "THe  are& B stuly ®

personnel that occurred 4okl ng I eat Fbakeks The redness was on

the risght, VD 2005/ 065319~ PCTAUS20047 04370820~

harmacokinetic % Mean
Parameters Mean Mean 00% CI* Ratio

Cmax (pg/mk) 49 2704.3 2477.5 40 2191.6 693.5
AUC{0-tmax) {pg*hr/mL} aq 3840.1 1266.2 40 25866.2 911.82
AUC{0-t} (pg*hr/mL) ac 16537 5464.6 40 16701 6530.1
AIC{D-inf) (pg*hr/mi} 35 17736 5424.3 39 18319 7118.5
T1/2thr) a5 11,7 5.04 39 1.2 4.37
Kel(l/hr) 35 0.0701 0.0310 ae 0.0695 g.0227 . .
AUCR 35 0.518 0.0458 39 0.917 0.0335 .- . .
1n[Cmax) 40 T.854 0.3132 40 7.640 0.3349 111.82~136.20 123.4
1n[AUC{0-t) ) 40 9.662 0.3226 40 9.649 0.3945 94.42~108.86  101.4
In[AUC (0=inf}] 35 9.739 0.3027 as 9.742 0,.3941 93.60-109.23  101.1
* = Paged on LS Means from Table 13.

Treatment A = 1 x 1080 mcg OraVescent Fentanyl Citrate Tablet: test

Preatment B = 1 % 1600 meg oral Transmucosal Fentanyl Citrate {Actig): reference

20 Results of the Wilcoxon Signed Rank Test showed the median
Tmax for Treatment A (0.998 hour) was significantly earlier
(p <0.0001) compared to Treatment B (1.999 hours).
The individual and mean serum fentanyl pharmacokinetic
parameters for Treatments C, D, and E were calculated. There were
25 5 subjects in Treatment E for whom Kel could not be calculated.
Thus, AUC(0-inf), AUCR, and T1l/2 could not be calculated in these
cases.
The arithmetic mean and standard deviations of the serum
fentanyl pharmacokinetic parameters following Treatments C, D,

30 and E are summarized in the following table.



upper cheek foll ow ng test product adm nistration during Period 3.

O the 42 subjects enrolled, 40 subjects conpleted Periods 1 and 2
and vere i R¢dbHRgHsss1y the summary statistics, ANOVA 5 angliRbmaod
nmean figures for Treatnents A and B. Thirty-nine subjects conpz”g an
Periods 1, 2, and 3 and were included in the statistical anal ysi s
for dose proport| onality. The arithnetix means and st and

devi ati ons of e SEY U™ rEH HayI= e ek (F HeticC parame tse?'sn'zfﬁ%E
statistical conparisons %@=thot Fow ng TrEatneh? A and_ Tiearhent B are
summari zeg ido:khe foll ovuﬂm;gettcabl e. Summrtyne@a‘ t he Phammakl netl c

Par anet erezsamgfrs So =eh eatrer Ao d Meam ST
Serum Fertsamys - - - 51 ZITgat mﬂ!@g A T egiiirient 3‘3 3195 e s 32
--------- AUCTO0=1) fpgihTfmE) - - - 42 - LBYE - - - -6478.2 - -1d - - ;.5339 - - - -4260R h%r ﬁqgg_)g(l negj

Ari t hret iSARY PRIFSEI ciB8 MBh Pa??éé?reher siN Meani'8D N Mean so @@% CI *
(Rgtigggrtmﬁpggﬁt) 4%2 émz@?s 877t 4D 238T 6 6bdies 5. oARC( 0- hiEx

g* hry nizfes 7Y 510 EPGE ol Ouephghrak THE 82 - AUC(O- t ) Pg*hr / nt
40 16537 %m&m ab2 %é%(ﬁia &nianih ??Eﬁﬁ eg i nf) (pg*hr/nL)(Sg 17736)
5424. 3 391 §319° {88 - T1/2(hr) 35 11.7 5.04 39 11.2 4.37 . -
?lfgl (() 1190;; ) 35 @h87abs6. P3bPo8YL 0685 @s6e2eTment MIGRAIBI0 PoT8LlEeD45H

). 4 854 . O3 l32,.401 £

111.82-1 mfﬁﬁszf} éﬁ[% 6‘9{37)3 %o 9. 662%eﬁsz263@2%%é27 %%g%é? a5
94. 42- 108. 86°FOL. %4 9 PR G=FhEFrtgs °8 5799703037 B§F742 °0! §’é"41
93. 60-,109. 23 101.1 - Base#g-oft-LS-MeanssfromtFablre-13—Treatmment A -
1 x 1080 ncg OraVescent Feni-a aC t r ata@en Tieat £ =1

X 1600 ntg oral Transnucosal,.. Fentanyl:wCitrate (A¢tiq): reference 20

Resul ts ofasthierW | coxon Siztred Rank fTest Showeltt heggredi §5° Temx for
Tr eat nent=A- \u 998 hour) Was signiticantly earlier (p <0.0001)

conpar ed T%Ff.eat ment B (%999 dwour ). Ther i ndi.vi duab andonean-zserum
fentanyl Parifgeoki netic patanehsy S.ker Jreat 1Bt Ss.e Dis.and skaner e

cal cul at edkoFhere were 28 5 SUDLECTS N JThRAtABA E,LOr jhomakel

coul d notua w/&&[naul ated. 0.8768  0.3115  0.71%0  0.3151 1,137 0.3356  1.011 0.3874
Ln[AUG (3-t) fdose) 0.1727 2.690 0.3170 2.625 0.3409 2,901 0.3032 2.706 0.4002
1n([AUC (O~ 0.0783 2.765 0.3003 2.725 0.3633 2,898 0.2894 2.691 0.3892
inf) /dese]
Treatment A = : ® 1080 mcg Oravescent Fentanyl Cltrate Tablet
Treatment C = 1 %X 1300 meg OraVescent Fenktanyl Cltrate Tablet
20 Treatment D = 1 x B10 mcg Oravescent Fantanyl Citrate Tablet
Treatment B = 1 x 270 meg OraVescent Fentanyl Citrate Tablet

The time intervals over Kel values were determined.
The primary objective of this study was te assess the
bioegquivalence of a 1080 pg dose of CIMA LABS INC OraVescent®
25 Fentanyl Citrate tablet (Treatment A, test) compared to a
marketed 1600 pg oral transmucosal fentanyl citrate, Actig®
(Treatment B, reference) under fasted conditions. The study was a
single-dose randomized, open-label, 2-way crossover desigﬁ for
beriods 1 and 2. All subjects also returned in Period 3 for
30 administration of one of three OraVescent® Fentanyl Citrate test
formulations: 1300 pg (Treatment C), 810 ug (Treatment D), or 270
Hg (Treatment E). Dose-proportionality of the OraVescent®
Fentanyl Citrate tablet formulation (Treatments A, C, D, and E)
was evaluated.
35 A total of 42 healthy subjects were initially enrclled in
the study. 39 subjects completed all three periods of the study,



Thus, AUC(0-inf), AUCR, and T1/2 could not be calculated in these
cases. The arithmetic nean and standard devi ations of the serum
fentanyl pharnmacokinetic paraneters followng Treatnents C D, 30
and E are %OAEPII¥Y in the fol | owing table. WD 2005/ 0BEEYS2004/043703
PCT/ US2004/ 043703 25 Sunmary of the Pharmacoki netic Paraneters of
Serum Fentanyl for Treatments C, D, aasgl E ---------- Serum Fent anyl
-------- and  8AtBHECcEs TéRailsest Podl eRdel®Abnts A and B (Periods 1 and
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SD N Nbamn&dadwelanuﬂ)ph@mxé@]gim clanczmmsaﬂdaxa ab@12646. 9 778.7

571 89 14 1035% 35800 AR CPUPREY 4ot Tg38% &45055 1 18350
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16831 44498 ﬁ%ﬁfvﬁrl) ?i%p Y%gzg}}l/ %%E‘r ) o Y zZ @Zr;t"isllrrzaémé@c

6.62 3.1 13 0.0703 0352 9 0.126 0.0538
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oraVescemt Feertaept B tTha dmpabfer TRICREPE 3 aff (?9(§f th‘B@: ‘f‘?%ﬂﬁ%ed 210

The Ci@sehgﬁpp%ram@@fll ith¥nassRsSHERt |Ban21C|Jd”|9h<§hﬁ/)a| deg f@fax was 23%
Treatnents A, C D, and E are summuari zed in_the

Summary SEohe® DABEIREIIRG | SRRt PaRaneides of S&P %ﬁ?ﬁent %%ﬁirp%oon was
Treat nent:§ g rfoanP18N8adter for Treatment A comparedSes UMteatment B.

Fentanyl - - -------- Treatment A Tre
Treat ment D TPt 3%ht CETEIQSTR. Wte?ﬁalSAr feh- “IReT ¢ ﬁtPﬁL-aEr rrg%fﬂ(l netgloé'

metic nEtAIUc(UEEI Catredd .a123Par arost. €65, Pan@l Al (Veanf SDahe&d SBEO e - 8B%
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5.2597 1GR5®ibe@iBMhlence with respect to AUC but not with respect to

Cmax. 1In fact, the Cmax of Treatment A indicates that a dose of

about 30-35% less fentanyl by weight given using the OraVescent®

formulation exemplified in Example 1 provided a statistically

20 significantly higher Cmax when compared to a 1600 microgram

Actig® formulation. To obtain biocequivalent results in terms of

Cmax, indeed to obtain comparable results, one would have to use

an OraVescent® fentanyl formulation including at least_about 45%,

more preferably about 47.5% and even more preferably about 50%

25 less fentanyl (calculated as free fentanyl by weight) than Zound

in the comparator Actig® tablet. In this instance, approximately
800-880 micrograms was compared to a 1600 microgram ACTIQ.

Thus it was discovered that, using the present invention and

for dosage forms of 1 milligram or less, one could cbtain

30 comparable Cpax with even less fentanyl than initially thought.

Rapid Tpax was realized. This allowed a further reduction in the

doses contemplated with the advantages described herein that come

from a dose reduction that is not coupled with a reduction in

efficacy.



AUC(0-i nfl/dose (pg*hr/ni/ncg 16.5851 5.00318 16.179 5.6510 20.779
5.4935 15.637 6.4732 1n(Cnax/dose) 0.0127 0.8788 0.3115 0.7190

0.3151 1.1 ,L. 011 0.3974 1n[AUC(O-t)/dosel 0.1
0.3170 2.6 8‘"’%3%8 2.901 0.3032 2.706 0.4002 | n[ AUC( oz’%@‘%’f@%&f‘?es
0.3003 2.725 0.3633 2.998 0.2894 2.691 0.3892 inf)/dose) Treatnment A

- 1 x 1080 ncg OraVescent Fentanyl Cteate Tablet Treatnent C - 1 x
1300 ncg O aVeésoeahyFehvanyphcidgeaat epriaolrdion@OlyTr ekineertlyDas Hefiged

ncg OraVescent Fenta trate T bI et _Trea 70 n
O aVescent®Fent anyd ‘?r‘%’% ® THhI &P THREDET %mr%?érgal sjs(g@er ,fl”ﬁq TS

wer e det easmmﬁﬁtrzhewn BRI yLod) eotamo@hwm Festamyl wa@lﬁmt&ssé:sa@let

the bioe UIV ence of_.a 1080 dose of BS jg\}_% scent (ko
25 Fent ang éf’& t abtet (“fe’gat fent ° esta%@ = npar e '?%/ga %par (Iggt)sgd

1600 g50ra¢rmar1aaedue.usa® i )endrarpypic (@l-t.nél e3moAst |t@(er)4 OFFVeatsnit Bses-
ref erence) ugdels fashed GONALL OByeaThEnSt UbkeS AagS! Aoher dase  ne

random z crossover design for Periods 1 and
Al l subj ectmpalisonr edfr riedeTrmllﬁ@rlll@ddS g - 3PEdHILAP s tTHPRSHSBRS oHETe

of three %La%@:?r&%nhgﬁﬂ Fﬂa%ﬁﬁht%téétiﬁqet %Eeréﬁﬂe@%h@@salﬂ-MJ@cts

(Treat nmen 810 ¢ Treat ment D), or 270 (Treatnment. E).
Dose- pr opb¢¢disieal itnpa Fe@%eAO%Q/eE%@ﬁr(ﬂr )WasFé’F?FﬁﬁWd Attt Eg digeise

formuh@t i ghdalriadhientss MAgnesiBan@ndi Herdte e6thidahedredbmént obal(sad
42 healthy subjects were initially enrolled in the study. 39

subj ect s @St @deatmeft’qﬂﬂeél%ﬁ?lléﬁis wgF fPedt udy, WD 2005/ 065319
PCT/ US2004/ 043703 26 and ect-s %%n'picpgtoed éoobp Jd st s Aa ?g

B (Periods 1 a o 153 D%‘f’%l romehe 4 subj ects’ conp et1ng Treatnen

A and B weteratenctaidest i 012t heviphbesacoks nelt?a cnapebest asherley| than for

anal ysi s The atd | ref
5 for forbGmd® 0% X%%g TehELS hﬁ%%( oS %ﬁg@l%zgt%%& i

and 101. 1@@er@maﬂgaqen9®yFemtnnymféaﬁﬁéh@ t@h&ﬁ%nﬁ@rmpéaf¥ﬁﬂu B 2ﬁhe§éd

data indicate, that .the average_ f ntfor%l X I 1@k Jhut the
peak expog Fe RS Shi YREY 67 reg ment Kgcg%rsggﬂ@?of%@ataﬁeﬁt B

The Tmax for TreatsmntecA @@p998emomnﬁomctcuiugjian to the oral mucosa,

and’ one subject experienced redness following the OraVescent®
Fentanyl Citrate tablet. There was no irritation or redness

20 reported following Actig®.
" Comparison of serum fentanyl pharmacokinetics following the

administration of 1080 ug OraVescent® Fentanyl Citrate tablet and

1600 pg oral transmucosal fentanyl citrate {Actig®) showed that
the average fentanyl exposure was similar but the rate of
25 absorption was different between the two products. The geometric
least sguare ("LS") mean ratios for AUC{0-t) and AUC({0-inf) were
near 100%, and 90% confidence intervals were within 80% to 125%.
Geometric mean Cmax was 23% higher for 1080 Ly OraVescent®
Fentanyl Citrate, and the upper limit of the 90% confidence
30 interval for the treatment/reference ratio was greater than 125%,
indicating that bioceguivalence criteria were not met for this
parameter. Thus even further dose reduction could be realized.
The Tmax was significantly earlier (1 hour earlier) for the

OraVescent® Fentanyl Citrate tablet.



10 hour earlier than Treatnment B (2.00 hour) and Crax was 23%

hi gher, indicating that the rate of fentanyl absorption was
significantly faster for Treatnent A conpared to Treatnent B. The 90%
confi denceV9a408Pefdld% for Cmax at 111.82% 136.20%  AUCPOTAUB2084/04970342%
- 108.86% and AUC(0-inf) at 93 .60% 109.23% 15 indicated that
Treatnment A and Treatnent B net the reguirenents for bioequival ence
with respect FenAUFlbWUhamonetbed espaotrtionallaxto | thd addse t e tOpe
of Treat rept, h S bhaut _30- 35%Iess f'enta Y,

by wei ght gi \%g‘%é:l[}gl ngltet%?i‘l& @&ifétggng?%e o%m%laa?l on" &3 Iai“?’?e?ip 70
Exanpl e EoadVp ded f@rsthél@ia%abbyt@@‘@itgﬁyilmﬁahyé hbgmﬂat@&x when
conpared to a %600 mcro ram  Actiqg(r) formulation. To obtain

bi oequi val ent “testiffd F‘H For Mo fobyike LA8Re#It OrOBEAFANE® nar ke

resul tss, m«aramut@bih'xve(momuﬁ@te@n WdsavYeseentidsd Jienrtanyhbnforomd atd.gn
i ncl udi ng ¢ atl Qst %boué 5% b‘g‘{ referably about 47. 5% and even
more preférabl y 380 @tﬁgg’lé I (O¥PLhI h¢BY" adnf pegordance

f ent anyl mythmhgm@vdzﬂtannfbmrtdae Ialfhotxh’e @ﬂ)rﬂm{éab@Ewé’&{ lué(grl}mg_ﬁg)lgf qagken
this |nstafnca%sa%‘ PrOXi, tlgls l800 8 %cro rgﬂg ared to a
1600 m crogram % us | Bids t an sfj ?H’l"éa’ﬁ“@§er?tf
i nventi or@lénﬂlstﬂ@rlydgéage:tf:mbﬁs debsdgemﬂolrmgram or |ess, one coul d
obtaimp 30 co ven | ess fentanyl than initial :

t hought . Rapi g@%negg‘hgv\?s real i z él% TC% sfna%clp dgag?iu?’fsher Yeerbttfctﬁli%‘r’rnlgn
t he dosé“é‘ecogrﬁuéifml dtodd wianmul hblemty aneageseties tpi ek dier by n thhatoral
cone fremeasgdose reduction that is not coupled with a reduction in

ef fi cacy. WD 2005/ 065319 PCT/ US2004/ 043703 27 Fentanyl AUC increased
proportional | SE{8RENEEE| vy as defined herein) to the dose in the range

of 270 to 1300. g feohkowi 19 s adEkRi StdrakbeBe Of sihg %@Ve%g%gié NT:
Fent Ir:’l Cltr e tablet fornulation. There were no significant

diffe ?:48511?: JESEBLForTFIPRREd IIE(02092 orAodiePe- Pnf40%idsg t he 4

OraVescent (r)2 dose®ntay5i g dicsRBbxOV SRt het IEst MENS7 efzﬁ&?ltth"‘%rles
f ound for tch onpar nor |ized Cmax. Pair

o n of dos
conpari sons- Rt & per#rbcfﬁéd ug%Or?g Tre aﬁént ACKESERR: 1 of épeﬁé@m/i“»’fl

because atttpvabjuaGKSmeﬁqm|md Treatnment A No pattern was observed
with the pai '™ S€gstreisand YB, et al. Dose Proportionélity and
20 Pharmacokinetics of Oral Transmucosal Fentanyl Citrate.
Anesthesioclogy 88:305-309, 1998,

4, Naltrexone. Micromedex [online] Vol. 107: Health Series
Integrated Index; 2002 [Date Accessed: 2003/JunIé6] .
http://www.tomescps.com

25 5. SAS Institute, Inc., SAS®/STAT User's guide, Ver. 6.
4th ed. Vol. 1. Cary, NC: SAS Tnstitute; 1989.

6. SAS Institute, Inc., SAS®/STAT User's guide, Ver. 8,
4th ed. Vol. 2. Cary, NC: SAS Institute; 1989.

7. SAS Institute, Inc., SAS® Procedures guide, Ver. 6, 3rd

30 ed. Cary, NC:SAS Institute; 1990,

A second study was operformed as well. This study
demonstrated a generally linear relationship between dose and Cu.y
over the dose range of 100-800 micrograms.

This study was conducted te evaluate the dose

35 proportionality (AUC and Cmax) of fentanyl citrate formulated in



10 conparisons. A significant difference between Treatnent D (810 g)
and Treatnment A (1080 g) was found. The nmean dwell tinme of the 1080 g

OraVescent (‘ﬁé%@sﬁ)gﬁ{y! Citrate tablet (21 m nutes) was P%%/L@%@%‘ﬁ‘zm

shorter than ctig(r) (34 mnutes) . Mean dwell tines

ot her 3 doses of 15 the OraVescent(r) Fentanyl Citrate tabl et
formulation (19, 25, and 22 mnutes) @re simlar to 1080 g

Or aVescent4bletfsorimulatdogdan@newsbj dot ropotted hiebrriad itoathegrinoas

t he oral nﬁgﬁ%%%ﬁgﬁégﬁ;ﬁa%%gtwbj Gl -expeLi enced.redngss fpl ow,pg theq

OraVesce trate tablet. There was no irritation or
redness ®eremsotiecdlivl | a0f n§OASCRELEY . LD nPERY SORSBFVEEANT f eff aft)f

phar macokingtj osstohl ouig4.he admnistration of 1080 g
OraVescent (r)” Fentanyl Ctrate tablet and 1600 g oral transnucosal

fentanyl citrdfe RHITGEAPPShBREEE' hBPaTd helBR)er 2RRF &R driyy Protocol

exposure Mas Sidn hidoraidl tBas&dt erddin.25 rahsarpl kebs Wasadli ferdnfed an
bet ween the two products. The geometri(gY | east squar (—;e]HJ((]1 LS" Jrean .
ratios fofRBOEREOVRdanFrARRN nty fEreY HBHH y and Sgo¥sucy hac @
confi dencgiiditetiivaks Weds@dehihidy, 808pd-1k26Y) Gearehthenteani-Greniod,
was 23% hi gher for 1080 g OraVescent(r) Fentanyl Ctrate, and the
upper | i nfFFo5vERe %8898 onfi dence 30 interval for the

treat p@ent / r ef @mencenijaicite wasegregakened hantidb% 1 dadscariny thatstudy

bi oequi val ence criterja were not nmet for IS r t&ly: -LRUS, BMeR
furt her d%réreocl'ralé“&ﬁgt'i oiﬁhecoa ﬁe%%lnrgeaﬁg ?%cge&uEgThlenc‘F?’?rlggg\eA/argédsﬁcg.ni ficantly
cearlier (ghywitaleasddrdmptiion t(heigltyaVescdvy (rirapentime, Gitedt elans,

Labl et VG 2005/.005319. PCILLISPO04¢01RT 0% 20 FERtaly | 1AL baGEpasad:

proporti ona ose, but not” conpletely linearly over the
whol e doséhemeritgd oo, t e AN g T 527D,  PE1IB0GIG/ f dHT ' he'ERedds cETeeR)

Fent apy| %ﬁ%ﬂt‘tq_sf Qr @Htﬁbbgf sdheneanRpdwetis th Midket REL1LS0 Grreen,
OraVescent (1) Fentanyl 5 trate tablet (21 mnutes) was 13 mn tGﬁ
shorter theppitifdspSapntipedy FGTREDT ORRACILYY PrEBRGAN J{FEEF o8 @Vgﬂ’l ’

time" in aeeordaneen ¥bieddRnkAved i@ bpiddes . anount of tinme between
begi nning of use of dosage form_(insertion jnt oé%&sgmuga@is%ggd the

di sappear ance 29f- apPPIFFal | TSR fidbl etE0sa

inclusion/exclusion criteria as listed in the protocol and the

20 Principal Investigator reviewed medical histories, <clinical
laboratory evaluations, and performed physical examinations prior
to subjects being enrolled in the study. A total of 28 subjects,
16 males and 12 females, w'fere enrolled in the study, and 25
subjects, 14 males and 11 females, completed the study.

25 Subjects reported to the clinic on the afternoon prior to
dosing and received lunch at 1400, dinner at 1800, and a snack at
2200. The subjects then observed a 10-hour overnight fast. On Day
1, a standardized meal schedule was initiated with lunch at 1330,
dinner -at 1830, and a snack at 2200. On Day 2, a standardized

30 meal schedule (including breakfast) was initiated.

The subjects were not fto consume any alcohol, broccoli,
caffeine-, or xanthine-containing foods or beverages for 48 ‘hours
prior to and during esach period of confinement. Grapefruit was
restricted 10 days prior to dosing and throughout the study.

35 Subjects were to be nicotine- and tobacco-free for at least 6



10 There were no serious or unexpected adverse events during the
study. Both fornulations were well tolerated by the oral nucosa.
REFERENCES 1. Physician's Desk Reference. 56th ed. Mntvale, NJ: 15
Medi cal ECORWPO&3BConpany, Inc.; 2002. Actiq(r); p. 40BCHEB2004043703
Fentanyl. M cromedex [online] Vol. 107: Health Series Integrated

| ndex; 2002 [Date Accessed: 2003/Jun/gy1l. http://wwm. tonmescps.com 3.

Strei sang. YB . & i@l tfaosa%dPrt@ﬁ%ghaﬁal iy @nbre2loiharmaeekispaty csnof
Oral Tranehucosal Fent angh Ctra Anest hesi ol og?:l88 305- 309 1g ?
i

4. Nal t r estere.onM cr oFeEeXR GITFRer VoredigriCRRal t
Integratggpﬁﬂﬁ%%ts?OQgréD@E@hﬁ&ﬁﬁﬁﬁeﬂck%@0§hdumlﬁb d051ng and during

http://wwmv tonmescps. com 25 5. SASInst|tute [ STA

gui de, Vieke gtuduthPEESCRREION Regigatigas SES? gfll Fu%&& 39%51 lg%g@AS
| nsti Ut Gerd Mot aSééWéaliiTﬂﬁybbﬁﬁldi gUIdKSlﬁﬁeandeurzﬂd1t93 sVody. 2.
Cary, NC. SAS Institute;

nst Ltuyte, , SCr) .
Procedures glRiendveie 63t‘5‘j§yd %‘&’3&? %@ S],iisflal(\iﬁg’lstf.'S[tﬁA\ut(aFel UPE48™* A
second shygyr was pﬁrﬁ‘ﬁimmedfaﬁ wellhour'Ehlesft&u:udajne demdnsyiatadrate was
general |y "”jg%{? rﬁlﬁ' a%agns% breets ?Qt SE ANLLOMRX e OYET addiergdRse 1

range of ¢rograns was conducted to eval uate_the
dose 354phopost posadedey. (FMI@ arm!s @;gaj;)clgﬁeqe}ﬂalmrscmWéE until 4

for mJl at ‘la‘lgu!:Q %%%:go%%/ 06313 P éU§39:{}4/ A437Q31328:4 apl & spdd aliowed

accordance wt inventio referred to herein as O aVescent(r)
t abl et s) tovergadte inanpE %’flfmnuﬁﬁ? peiydEd- therapeutically, and to

confirmthe @@gece,ke servadions ahaddigeqst Uy | ustedirscusied. BoXrwing
Institutional Review Board (I RB) approved the protocol and the

| nf or med t@8ASBEREForm Al subjects read and signed an | RB-approved
| CF prior to ghydy dd¥itibalh®trekdhs Bfdidyhhadide tibngke) dbseng

randcqg zed, © sghggggaked4b§réﬁﬁggggtpharmgceutfkals, Inc.
Lot No.: 402753001T
Expiration date: June 2006
Subjects received an oral dose of one ReVia® 50 mg tablet
taken with 240 mL of water 15 hours and 3 hours prior to dosing
20 for Treatment A.
Subjects received an oral dose of one ReVia® 50 mg tablet
taken with 240 ml. of water 15 hours and 3 hours prior to dosing,
and 12.17 hours postdose for Treatment B, C, and D.
A: Oravescent® Fentanyl Citrate 200 pg tablets
25 Manufactured by CIMA LABS INC
Lot No.: 930859
Subjects randomized to Treatment A received a single oral
dose of one Oravescent® Fentanyl Citrate 200 pg tablet placed
between the upper gum and cheek, above a molar tooth, aﬁd allowed
30 to disintegrate for 10 minutes.
B: Oravescent® Fentanyl Citrate 506 ng tablets
Manufactured by CIMA LABS INC
Lot No.: 930860

Subjects randomized to Treatment B received a single oral

35 dose of one Oravescent® Fentanyl Citrate 500 pg tablet placed



crossover design. 10 The subjects were screened within 21 days prior
to study enrollnment. The screening procedure included nedical

hi story, SdoSAkssfxam nation (height, weight, franme si |
si gns, anﬁﬂgl ect rsgcardi ogram [ECG ), and clinical | aborPg:'?IoUrS%du%@ls?’g(g’

(hemat ol ogy, serum chem stry, urinalysis, HV antibody screen, 15
hepatitis A antibody screen, hepatitis3B surface antigen screen,

hepati ti s PELURRE HOWEy "PEPEHM ARF SErEI ARATFaRc oL R BBV 0RPY) §1lowed

and a screengfom pabi pei d) andpeps ates. Al subjects enrolled in
the study satisfied the inclusion/exclusion criteria as listed in

the protocol afd tREavgeceridigpapryhvddergat B0 tevitekédtsredi cal

hi stories, clinicalyhaboraldy Kvakuati@asyand performed physical
exam nations prior to subjects being enrolled in the study. A total
of 28 Subjects, 1&°alNes: amtP>P? females, were enrolled in the study,

and 25 subj eciiyietdsMd@Soanded 1bemebfsuentonp| ededhddie St sithgre2Dral
Subj ects reported to the clinic on the ffternoon ﬁéor to_ dosing an
a a

recei ved FGRBhCAt 12002 YPAREN %t FHYEHY - afd 525 apt9 25ppletrglace

subj ects bheresbsglevegpar 1§uhoidd @heeRj Hiovieaat moChr Deyothl, add allowed
st andar di zed  meal scggguggﬁ\g{aos initiated with lunch at 1330, dinner

at 1830, &ARdOBSEHEER &"Bay° 2, a standardized 30 neal
schedupe (i ncl gdi ngrhreakéass Jren@sniNidikabed. 1081 ugubpBLéSs Wer e not
to consune any al cohol, broccoli, _caffeine-, or xanthine-containing
foods or beverages “FBREAS R &Y FHBHILAES AW during each period of

confinement. G apefustii iowasg3gsagtri cted 10 days prior to dosing and

t hroughout the_study. 35 Subjects _were to b jcotine- and _.

t obacco-free f%‘fsbja?t&lsed?fé@m ‘%06%/ é%%%ff&“%c% G064 3703 g oret
nont hs prideset 6f anfet hroughoutt@t Fencanpl etitonatef 10BE Jtudyablet placed
addi ti.Qn, .over-the-counter nedications (i udi r

suppl elﬁEntbgjy'W%\%}gc 5t ORFBI t &8 77 aflsheﬁlr%i oé‘rbr}’t(%)(()a o{élg%ng?an(%JtéldrFﬁa HHraed
study. Prescdiptitemyraedi €at ildhsifehesuding MAO i nhibitors) 5 were not

allowed 14 days, prior 4,9.40si Bgeand GULbR0 bhGSLUY: noRUE NEatdle ang

study, subjectsS were to remain Tn an uprigh position, sitting,
4 hours afreepirdieverregny| vererateeasgd each morning prior to dosing and

at 0.25, 0.5, 0.75, 1, 1.25, 1.5, 1.75, 2, 2.25, 2.5, 2.75, 3,

20 3.25, 3.5, 3.75, 4, 5, 6, 8, 10, 24, and 36 hours postdese.

Conﬁinuous pulse oximetry was obtained for the £irst 8 hours

postdose and whenever the subject attempted to sleep during the

first 12 hours postdose. A 12-lead ECG, a c¢linical laboratory

evaluation (hematology, serum chemistry, and urinalysis) and a

25 brief physical examination with complete wvital signs were

performed at the completion of the study. Oral dirritation

assessments were conducted 4 hours postdose. At each check-in,

the oral cavity was examined to ensure that the subjects did not

have canker sores in the area of drug application. Sublects were

30 instructed to inform the study physician or nurses of any adverse
events that occurred during the study.

Blood samples (7 mL) were collected at the following times

for subjects assigned to Treatment A: Predose (Hour 0), 10, 20,

30, and 45 minutes; and 1, 2, 4, 6, 8, 9, 10, 11, 12, 14, 16, 20,

35 and 24 hours postdose. Blood samples {7 mL) were collected at the



adm ni stered. Water was restricted fromthe tine of dosing until 4
hours postdose. Food was restricted 10 hours predose until 4 10 hours
postdose. During the study, the subjects were not allowed to engage
in any strEAd¥8cEEY i vity. Subjects were randomi zed t oPFEEEINE0BHI
following treatnments: Adm: ReVia(r) (naltrexone hydrochloride

tab! ets) 50 ng 15 Manufactured by Dupamed Pharmaceuticals, Inc. Lot
No. ; 4025&%%%? ?ﬁg&%%rorgu%gge&sJygg%%@@%&ul@kssmeﬁwea,veﬂ an anal
dose of ‘oné ReVra(r Ongtalet taken with 240 nlL of tey 165
hours arkRkeRioleur®owriQr £8:dé8i ndP: 20 4F HHEHGTENE A, 15\3%1 ect o B

recei ved;@anor ai?{d%e, oh, one, ReVi afhd)3dGoulstpdd eioset aken wi th 240
m. of wat'er 15 hours and 3 hours prior to dosing, an(% 12. 1¢_ houy
post dose for Hfpent neferys C SaqRdep. A ave%rbaelﬁ’gfafl) Feﬁfcany%e%tryz’te
%88] gscz ﬁ%and tr_g@i%[p{%fy_?_gt ek e LAMA dpABSEE AQ.A-01S /NS. pro3UBES .
om ze o Treatnment A received a sin

one O avescertr)*Fef“dAe| I@I‘tctoﬁ?érébﬁ'ecﬁl\it a%?%lfma@% zl}aqgrel%?%etp\%ge%ﬁe?%}%s
gpp_ertgumlta@cedﬁ{p@fgd abayecte NMdnabnybotdnceandanidovighe 3tpolor each
isintegrate for .mnuyt.es. B: ve Nt 4: ). s EEN j t
tabl ets ERBRHGTREL (Péd%0y l&?’%\?i%g%@?rﬁ%%ﬁot%.l Eﬁgté,%g)é%o%u%; géte §599a39
rc)?ndom Zeﬂa(ﬁftl‘ﬂer-rlthah mentinB 1) es@iniddigat sherylverer uped I doseabtLBHE -

avescent (), Fentanyl, G trate 5009 tahhatiplaged M0 20054065318:ve
PCT/ @2004/ d%&é;gB 31 g)a%tc\eﬁgge&hgsi 8 n Q4 @ndechegk: abeva ianmplkaf

tooth, and alloved t%i%es'z@r%grt%t & 150" 10,k pait €515 Cinbr aymscent (g

Fentanyl Citrate 810 g fablets, ManltastdnadbynCldl LABS INC 5 Lot

No.: 930501 Subjects random zed to Treatnen i i
AUC{0-inf) Area under the fentany& %@%%%g£¥§¥£é%~ &ggl%ugégl

15 ~from time zero to infinity, AUC(0-inf) = AUC(0-t})
+ Ct/Kel, where Kel is the terminal elimination -
rate constant.

AUC (0-%t) /AUC(0-inf) Ratio of AUC{0-t) to AUC(O-inf}. Also
referred to as AUCR. Kel Terminal elimination rate
20 constant calculated by linear regression of the
terminal linear portion of the log concentration
vs. time curve, where Kel = -slope. The terminal
linear portion was determined by visual

inspection.

25 T1/2 Elimination half-life calculated as 1ln(2)/Kel.
Cmax Maximum observed fentanyl concentration.

Tmax Time of the maximum fentanyl concentration
(obtained without interpolation).

Plasma concentration values for fentanyl were listed and

30 suwmmarized by treatment and time point with descriptive

statistics {mean, standard deviation [sp], coefficient of

variation [CV], standard error of the mean [SEM], sample size,

minimum, maximum, and median).” ' values below the lower limit of

quantification (LCQ) were set to zero. Mean and individual

35  concentration-time plots were presented. Fentanyl pharmacokinetic

parameters and dose-normalized pharmacokinetic parameters were
tabulated by treatment and summary statistics were calculated.

Dose proportionality from 200 pg to 1080 pg was assessed

using the methodology described by smith et al.? First, log-

40 transformed parameters were analyzed using a mixed effects model



dose of one Oravescent(r) Fentanyl Citrate 810 jig tablet placed
bet ween the upper gum and cheek, above a nolar tooth, and allowed to

di si ntegra inutes. 10 D. Oravescent(r) Fentan j
1080 g g ELT AN by LIMA LABS INC Lot No.: St iifobBns

Subj ects random zed to Treatnent D received a single oral dose of
one Oravescent(r) Fentanyl G trate 1083 jig tablet placed 15 between
t he upperingimisng theekogabowe fprmetaen t 06t Hosandsaliddeds thlxed and

di sintegrate for 101 “P&P%nt%%%%@g Wil nedddnsia6blraed uBE 8§ SHAE, Proc
heart rate, and réespiratory rate) were assessed each norning prior
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2.75, 3, 20 3329433 Rnr3ddfce dintervll 8c1i0anddt @nd 36xbeOuUESfect for
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conducted 4 hours postdose. At each check-in, the oral cavity was

exan ned to ensurfe tiwat 90heCEubpechs Wi ewtiredaycwdakBed sEiblin nthe

the apea of dru i eptdan, SUBLSSES uBLE BRobostidichedyt alsnfy ne
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coll ected at the WD 2005/Q65319 _PCT/US2004/ 04370 32, fol L Wi g+ i
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procedure. estimate of deviation from ideal proportionality, and the
' lower and upper bounds of the 90% CI may be considered in
the context of drug safety, .efficacy, or pharmacclogical
20 effect data.®
’ In the event that inconclusive results were observed, the
naximal dose ratio such that the 90% CI for By lay entirely within
the critical range and the dose ratio such that the 90% CI for B1
fell entirely outside the critical range were calculated. These
75 dose ratios are referred to by Smith et al., as pl and P2,

respectively.
01=0p~[1/max (1-L,0-1)], where By = 1.25,

I = the lower limit of the 20% CI,
U = the upper limit of the 90% CI.
30 po=6p~[1/max (L-1,1-U)], with 8y, L, =and U and defined as
above.

A secondary analysis to examine the difference in dose-
normalized Cmax between the 3 lowest dose levels (200 pg, 500 ug,

and 810 pg) was performed. A parametric (normal-theory) GLM was
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weight of the subjects was 160.9 pounds (range 11.0-215 pounds).

The following protocol deviations occurred during the

conduct of the study. A vital sign recheck was not performed at

20 Hour 0.5 of Period 2 for one subject. A wvital sign recheck was

not performed at Hour 2.5 of Period 3 for one subject. One

subject did not have her serum pregnancy test result available

prior to the —l15-hour naltrexone dosing on Period 3. The result

was made available prior to the —3-hour naltrexone dose. The kECG

25 for Hour 36 of Period 4 was misplaced for one subject. One

subject did not have early termination procedures completed. This

subject is considered lost to follow-up. and, for all subjects

during Period 3, an oral irritation assessment was to have been

conducted at 3.83 hours postdose. The nurse responsible for the

30 event recalled performing the assessments but stated that the

oral irritation assessment forms were not completed at the time

of the event. Therefore, the assessment information cannot be

verified and should be considered not done.

The dwell time data are summarized in the table below.

Treatment 2 Treatment B Treatment C Treatment D
Subjeck Time Time Time Time




33 including the log-transformati on of dose as well as fixed and

RAandgm effects for intercept. This nodel was fit using SAS Proc
xed.'-" Av®soenid dence interval (Cl) about the fixe@gcgfikam

5 slope (f31) was calculated and conpared to the range (0.@%77?013%3

1.1323), which is the appropriate critical range given the range of

doses investigated in this study. . ConctUusions-were based on the
AaMinates) |2 jMigutes) (Minutesy CMinutes) . |

f ol | owi ng: mﬁr‘f the— 9050 ot ({3 igwas jent T et ycpntai thin the
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dose propoffiFenal--y—was Lo—be congltdet—3) s —the—90%e—for (3i
was parti almyidd andf parttaity[ 15 eutlsSide (s range, the results
woul d be comsidered | "J nddncl usi ve 33 Inithisiicase lthe 8alue of Rl as

t he best Twesttmaatercf dviugti on fromideal proportionality, and the
| ower andragpeenborindsoaf uphe 90% Cl may be considered in the
context of JliHgnsad el si1cefi cacy, or pharmacol ogical 20 effect
data. 8 In,the eyent thafgol ﬂ?oncl usive results were observed, the
maxi ose ratio such that the 90% Cl for N1 lay entirely within

the critical paRgR;andet hcdsenr akh0 suebhcy habsthandt¥ Gt f oas Fhited
fell entirely outside the critical range were cal cul ated., These 2§
Sgé r cheek

dose ratidwtaceer 8ReITEd 36 By “3ffth & caf?, Singipat une
respect i val y. ol =slol dhm( lod., Weklbd Wher cidaldver]. 26pe Ltestt herbowes

L eeltte Sy ) St R0 L LG A0 Wiy coe
E gtcaggﬁr ﬁ}ﬁéﬁgé:?agﬂc&g%@dgx%ﬁma}azbe d%%rfte‘rf&lede this dosmke marorel B2edotnaix
per f of med®*PRYEr \ﬁﬁ’ﬁ‘f?i acfns ﬁggﬁVg? é\tglc?r ??bjcf‘%lo\}\%s dﬁ\%gg%%é?‘ 8%%%%%% ‘-
PCT/ US2004/ 0437%d3 subjects reported slight oral irritation (2 and 3 on a
gcale of 1 to 10) that occurred following Treatment A. The
irritation was on the left side of the mouth following test
15 product administration during Period 2 for both subjects; one of
these subjects also exhibited redness upon visual inspection of
the area by study personnel. One additional subject reported pain
in ‘the upper left buccal area at the gum line 11 minutes
folibwing Treatment C. No serious or unexpected adverse events
20 were reported.
| Of the 28 subjects enrolled, 25 subjects completed Treatment
A, 26 subjects completed Treatment B, and 27 subjects completed
Treatments C and D. Statistical analysis was performed on the
pharmacokinetic data £for all subjects. The elimination rate
75 constant could not be calculated in one subject in Treatment A
because there were limited data points in the terminal phase.
Thus, AUC(0-inf}, AUCR, and T1/2 could not be calculated for this
subject.
The arithmetic means and standard deviations of the serum
30 fentanyl pharmacokinetic parsmeters following all treatments are
summarized in the following table.

Summary of the Phamacokinetic Parameters of Serum Fentanyl
———————————————————————————————— SERUM FENTANYIi—————m————m=m=m—m = e e ===
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1080 mcg OraVescent Fentanyl Citrate Tablet
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The sleopes of 1In[AUC(0-t}] versus In{dose)

at 1.0574 and 0.9983,

and 1lniAUC(0-

inf)I wversus 1ln(dose), respectively, 1, and

the 20% CI for each parameter was completely contained within the

critical range required for dose proportionality from 200 pg to

1080 pg. The slope of ln(Cmax) versus ln{dose), was less
than 1 and the 90% CI (0.8145 0.9347)

contained within the critical range required for the conclusion

0.8746,

was not conmpletely

of dose proportionality. The maximal dose ratic such that the

90% CI for By lay entirely within the critical range was 3.33. The

maximal dose ratio such that the 90% CI for (1 fell entirely

outside the critical range was 30.48. The results of the ANOVA

of dose-normalized Cmax for Treatments A, B, and C indicate that



Subject Tinme Tinme Time Tine WO 2005/065319 PCT/ US2004/ 043703 35
Nunber (M nutes) (Mnutes) (Mnutes) (Mnutes) MEAN 14 14 17 15 SD

8 6 10 11 4.‘5772 SEM2 1 2 2 N 25 26 27 27 i 4 5
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Treatment C = 810 g Treatnent D = 1080 sg 5 During the check-in
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Tr eat ment c@:9uG eser FouSLBE LiRexipedt€dsSa Jakyent s r%t\hﬁge to Cmax
reported. . g&otmg_gg 8% Ubb&&fﬁ&&%@h&ﬁdsz%l%me%Chﬁqurmgbet@ﬂ doses of

Tr eat ment j ects conpl eted Treat nment and 27 subjects
conpl & edoratesment@t Featandl DCisratd stakdatsandhysi StHAE Hart 6r rdd9sh™

the phar%ﬁok'ﬂﬁhbﬁl%&aofp% -abhe SUD-BEESoq HIRs8LVEE NAddion .rate 25

constant cou not e calculated in one Subj ect in Treatnent A

Of the 28 subjects enrolled, 25 subjects completed Treatment
A, 26 subjects completed Treatment B, and 27 subjects completed
Treatments C and D. Statistical analysis was performed on the

15 pharmacokinetic data for all subjects.

The slopes of 1n[AUC{0-t)] versus In{dose) and ln[AUC(0-
inf)] wversus In(dose), at 1.0574 and 0.8983, respectively, were
closé to 1, and the 90% CI for each parameter was completely
contained within the critical range required for dose

20 propértionality. These results indicate that fentanyl AUC

increased proportionally with each increasing dose level of

OraVescent® Fentanyl Citrate tablets between the study doses of

200 pg to 1080 ng.
The slope of ln(Cmax) versus ln{dose), 0.8746, was less than
25 1, indicating that fentanyl Cmax increased less than
proportionally to dese. The 90% CI (0.8145 - 0.9347) was not

entirely contained within the critical range. The less than

proportional increase was observed at the highest dose (1080 ug)

and, to a lesser extent (+ 11% confidence interval), at the
30 second to highest dose (B10 pg). Cmax increased proportionally
from 200 pg to 500 pg. The value for p; (maximal dose ratio such
that the 90% CI for PBi lay entirely within the critical range) was

3.33, whereas the ratio of 810 pg:200 pg is 4.05. This indicates



because there were limted data points in the termnal phase. Thus,
AUC(0-inf), AUCR and T1/2 could not be calculated for this subject.
The arithnetic neans and standard devi ations of the serum 30
fentanyl phaewsoeklnetic paranmeters follow ng all treaP@BHERIHERET703
sunmmari zed in the follow ng table. Sunmary of the Phanmacokinetic
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18664 6266a01 ddddihny 20 thix Bi4f6B8e2% bbidedn3zhe 810 pg dose and the
2 iower doses indicates that there is not a clinically important
deviation in dose proportionality in Cmax from 200 pg to 810 ug.
Thus, they are "linear" as defined herein.
15 The mean dwell time for the 200 ug, 500 ng, 810 pg, and 1080
Hg OraVescent® Fentanyl Citrate tablets were similar, at 14
minutes, 14 minutes, 17 minutes, and 15 minutes, respectively.
There were 2 subjects who reported minor irritation to the
oral mucosa and 1 subject who experienced redness following the
20 OraVescent® Fentanyl Citrate tablet.

Fentanyl AUC increased proportionally with increasing dose

in the range of 200 pg to 1080 pg. Fentanyl Cmax increased less
than proporticnally to dose at the two highest dose levels. The

increase was, however, linear as defined herein in all but the
25 dose greater than 1 milligram. Mean ln(Cmax/dose) for the 810 pg
dose was 10 to 11% lower than the 200 pg and 500 pg doses. Mean
ln{Cmax/dose) for the 1080 pg dose was 20 to 21% lower than the
200 pg and 500 pg. There was not a clinically important
deviation in dose proportionality in Cmax from 200 ug te BL0 pg.

30 The mean dwell time for the 200 pg, 500 pg, 810 ng, and 1080 ug
OraVescent® Fentanyl Citrate tablets were similar, at 14 minutes,

14 minutes, 17 minutes, and 15 minutes, respectively.
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of this s?udy 0 ev uate the extent to which dose
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(Treatnmen 'I‘reat ment D) as OaVescent(r) Fentanyl
Citrate tB@TJeEtVSPPI ﬁ addl t| on this study was conducted to confirm

previ ous obseryat | %ﬂu@b%&b@g oL BB xont eb h oW Higr 4ivE cadni BESéreddcent
of 810 pgmggedrllalsoandg pI-?Sa?o?juostlng substance, preferably with a suitable
dis:.ntegrant, which is capable of providing a dosage form useful

20 in buccal gingival, or sublingual administration of fentanyl at

dose levels which are contemplated herein and providing for the

dose reductions and/or dose to Cmax relationships disclosed

herein may be used. Most preferably, fox dosage forms containing

about 100-800 micrograms of fentanyl (calculated as free base)

25 any effervescent couple and/or pH adjusting substance which can

be provided in an amount that produces a dosage form having a Tpax

of 1.5 hours or less and/or provides a Cpax to dose of between

about 2.0 and about 4.0 picograms/mL/micrograms, more preferably

between about 2.5 and about 3.5, and even more preferably between

30 about 2.7 and about 3.5 picograms/mL/micrograms may be used.
Preferably, the dosage forms will also exhibit a linear
relationship between Cpax and dose as described herein. This

means that the Cmax to dose ratio will £all along the line

{(p<0.15) generated by a series of at least three different doses
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former is typically characterized as a filler and the latter a
disintegrant. However, such characterizations are not
20 contrelling.

Formulations in the '604 patent which iIncluded lactose
monohydrate in an amount of greater than 20% and/or
microcrystalline cellulose in an amount of at least about 20% and
cross-linked PVP in an amount of 5% or more are believed to be

25 unable to provide formulations having the desirable linear
behavior of dose and Cpax Of the levels discussed herein, despite
_the presence of a pH adjusting substance and an effervescent

couple. The formulations in the '604 patent also have more than

880 pg of fentanyl. '

30 A preferred effervescent, orally disintegrable dosage form
in accordance with the present invention is one that includes,
based on the weight of the free base material, between about 100
and 800 micrograms of fentanyl (90 to 880), or a proportionate
weight of one of its pharmaceutically acceptable salts. In

35 addition, these numbers are meant to include normal processing
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absorbed moisture or in a stable hydrated form Typically these

involve at least one acid source and at least one source of =

reacﬁive base, usually a carbonate or bicarbonate. Each of the

20 components of the effervescent couple may be any which are safe
for human consumption.

| The acids generally include food acids, acid anhydrides and

acid salts. Food acids include citric acid, tartaric acid, malic

acid, fumeric acid, adipic acid, ascorbic acid and succinic acid.

25 Acid anhydrides or salts of these acids may be used. Salts in

this context may include any known salt but in particular,

sodium, dihydrogen phosphate, disodium dihydrogen phosphate, acid

citrate salts and sodium acid sulfate. Bases useful in

accordance with the invention typically include sodium

30 bicarbonate, potassium bicarbeonate and the like. Sodium

carbonate, potassium carbonate, magnesium carbonate and the like

may also be used to the extent they are used as part of an

effervescent couple. However, they are more preferably used as a

pH adjusting substance. Preferably, stoichiometric equivalent

35 amounts of acid, acid anhydride or acid salt and base are used.
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as a Cmax of at least 75%to 125% of .t he Cmax, of ch _an
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pref err edcapbedi tRNtre1bhese §aprikabh ons amikl bast Wwildl Wégend upon the
specific ingredients (for example, whether the acid monoprotic,
20 diprotic or triprotic) relative molecular weights, etc. However,
preferably, a stoichiometric amount of each is provided although,

of course, excesses are acceptable.
preferably, formulations in accordance with the present
invention include at least one pH adjusting substance. Without
25 wishing to be bound by any particular theory, this permits a drug
which is susceptible to changes in dionization  state can be
administered by ensuring the proper conditions for its
dissolution as well as transmission across one or more of the
membranes or tissues within the oral cavity such as across the
30 oral mucosa. if the ideal conditions for transmission of a
particular drug are basic, the addition of a sufficient excess of
suitably strong acid as part of the manufacture of an
effervescent couple or as a pH adjusting substance may not be
indicated. The selection of another pH adjusting substance such

35 as, for -example, anhydrous sodium carbonate which operateas



significant anount of any disintegrant or excipient or conbination
of excipients which will interfere with such 15 perfornmance
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area of the oral mucosa and the dosage form or any portion

thereof (such as when it disintegrates). For purposes of this

20 inveﬁtion, the localized pH can be determined as follows: to

charécterize the dynamic pH changes displayed by the tablets in

queséion, an in vitro pH measurement was used. The method

consists of using 0.5-10 mL of phosphate buffered saline in an

appropriately sized test tube or similar vessel. The amount of

75 media is dependent on the tablet size and dosage. For example,

when measuring the pH profile for fentanyl tablets, a volume of 1

ml was used for tablets which weighed 100 mg. Tmmedlately upon

tablet contact with the media, the pH profile of the solution is

monitored as a function of time, using a micro-combination pH

30 electrode. Preferably, the materials which can be used as pH

adjusting substances in accordance with the present invention

include carbonates such as sodium, potassium or calcium carbonate

or a phosphate such as calcium ox sodium phosphate. Most

preferred 1is sodium carbonate, The amount of pH adjusting

35 substance useful in accordance with the present invention can



Patent No. 5,178,878 and U. S. Patent No. 5,503,846, the texts of

whi ch are hereby incorporated by reference to the extent they
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Most preferred amongst the fillers are sugar and sugar alcohols

20 and these may include non-direct compression and direct

compression fillers. Non-direct compression fillers generally,

at least when formulated, have flow and/or compression

characteristics which make them impracticzl for use in high speed

tableting process without augmentation or adjustment. Foxr

25 example, a formulation may not flow sufficiently well and

therefore, a glidant such as, for example, silicon dioxide may
need to be added.

Direct compression fillers, by contrast, do not require

similar allowances. They generally have compressibility and

30 flowability characteristics which allow them to be used directly.

It is noted that, depending upon the method by which formulations

are made, non-direct compression fillers may be imparted with the

properties of direct compression fillers. The reverse 1s also

true. As &a general matter, non-direct compression fillers tend

35 to have a relatively smaller particle size when compared to
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enhancenent. 5 The sel ection of the app usting

subst ance PRFferadperd 5 ¥PTrPd§ vH gélg ha’_skfee é’&mﬁhﬂ *h

particul ar, topidigtepldants Whah hilsé s Heoniized adm uanoardaard;e amtlth  the

whet her t he ionized unlonlzed formfacilitates transm ssig
across t h&*6ratt %%&donwsf’h P8gard fn}belf SHTA %And s ag %lpate the

basi ¢ subgibaaceeductions, linearity and/or ratio of Cmax and dose as
20 described herein. These may also include binders that have
disintegrating properties. Disintegrants in accordance with the
pres;nt invention <can include microcrystalline cellulose,
cross-linked polyvinyl pyrrolidone (PVP-XL), sodium starch
glycolate, croscarmellose sodium, c¢ross-linked hydroxypropyl

25 c¢ellulose and the like. Of course, the selection of the
disintegrant depends upon whether or not, in a given system, the
results described herein may be obtained. More preferably, the
formulation will be free of more than about 20% microcrystalline
cellulose and cross-linked polyvinyl pyrrolidone in an amount of

30 about 5% or more, especially in a formulation that includes in
additional 20% lactose monohydrate. Most preferred for use as a
disintegrant is a starch glycolate and in particular sodium
starch glycolate. Indeed, it has been found that the use of
sodium starch glycolate in . the formulations of the present

35 invention can provide significant improvement in the degree of



10 is preferred for the delivery of fentanyl. pH adjusting

substances in accordance with the present invention can include,
without limtation, ~any substance capable of adjusting the |ocalized
pH to pronBPa’ ‘{Sfﬂéﬁ‘fssbort across the nenmbranes in the of&I/ISEPHP474n
amounts which will result in a pH s generally 15 ranging from between
about 3 to 10 and nore preferably betagen about 4 to about 9. The pH
is the "hosal iz@dabh, atwilihe sHicLo@IviOMENS icbmphﬁalﬁrlmt bmadf, awhen
patient at the surface contact _are f, the
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contact with profile of the solution is rmnlgéored
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Pref gpabloyyot hengRi&rd:Alss WHLh gan bendsededs phl gaeljeusu nge smount
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preferably between apQ:%"fterZed. Generally, the conventional wisdom behind

20 tableting lubricants is that less is more. It is preferred in
most circumstances +that less than about one percent of a
tableting lubricant be used. Typically, the amount should be
half a percent or less. However, the amount of magnesium
stearate used can be greater than 1.0%. Indeed, it is preferably

25 greater than about 1.5% and most preferably between about 1.5%
and about 3%. Most preferred is the use of about 2% magnesium
stearate. Other conventional tableting lubricants such as, for
example, stearic acild, calcium stearate and the like may also be
used in place of some or all of the magnesium stearate.

30 Effervescent tablets in accordance with the present
invention can be relatively soft or robust. They can, for
example, be manufactured in accordance with the methods described
in U.S. Patent No. 5,178,878 and will have a hawdness of
generally less than about 15 Newtons. Unlike the formulations

35 described in the '878 patent, the active ingredient here will not



to about 12 percent by wei ght based on the weight of the total 10
formul ati on. The nost preferred pH adjusting substance is a
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administration. In each instance, however, the in mouth

20 disintegration time/dissolution (dwell time) achieved by the
formﬁlations is preferably less than about 30 minutes and most
preferably, about 20 minutes or less. It is usually more than
five minutes, most often 10 minutes or more. This is a
subjective determination based on the response of the patient.

25 In accordance with a particularly preferred embodiment of
the present invention, there is provided an effervescent orally
disintegrable tablet designed for buccal, sublingual or gingival
administration of fentanyl, or pharmaceutically acceptable salt
thersof, comprising between about 100 and about 800 micrograms of

30 fentanyl (by weight based on the weight of the free base), an
effective amount of an effervescent couple and an effective
amount of a pH adjusting substance and a starch glycolate. The
formulation may further include mannitol.

In a particularly preferred aspect of this embodiment of the

35 present invention, the formulations described above do not



xylitol and glucose, to the extent their use can provide the results
described herein. More preferably in accordance with the 10 present
invention, the filler is not |actose nonohydrate used in an anount
of 20% or WBPHSH&ESEH on the weight of the fornul ati on PERYSEVEHSHEr e
preferably no | actose nonohydrate is used. Most preferred in
accordance with the present inventiomng spray dried mannitol is used.

The amount .ofy fiLl er,Gan Jange+btemdibiyardde abeulo8Q%cand 1imked Ve
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cellulose and the like. O cou .t el ectlPreof i d heccHdisinpEegs ant
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will be free of e Lha b1 2Q% ng craqryst alyddie paaddrskaseiandr
cr osslBI i MkEH e r)%‘igcnf}“gp%a?%??dpng in an anount of 30 about 5% or
nore, especialdsy spmap dwrefulkanpdieihat includes in additional 20%

| act ose monohydr at e, Nogt ok efi BT ledot@indiSeniah achdli stadagr antvarsian
starch glycol ate and T n particul ar sodi um  starch ?I ycol at AL %%gm
it has been fimgmlgdehathere eWHELIoRdYi GHPLRLTER of YedlAE%n? the
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conpar ed 4,Q.eLf8Feseaniriher Magbhemss whitdvorne| wdedphi-ad] dsbiigpnts,
substances and other disintegrants. A particularly useful sodium
starch 9'%6?5?%tﬁvsese_‘?’ﬁir9§%rrfn%§t atdar éegr ade) available from5
Roquette of Lesbreds,Franpeetfénderddosdgd sfeweninprascerapees edithhdthe
the for w;!r%tsiegg g,r%:eln C:’Leon?eicgrq ®le rrrinacéeo%ryy %h?' NTEN -@ﬂl‘-&t@ﬁ% technicue.
20 However, preferably, the materials used are dry blended and
directly compressed. While the tablets may result fxom
granulation, this is not preferred. 0f course, particular
excipients and materials used in formulations in accordance with .
the present invention may be wet or dry granulated. For example,
25 granulated mannitol could be used as a filler. It may also be
desirable to granulate or pre-mix some portion of the formulation
prior to final blending and compression. The materials in
question are preselected to provide the right dose and content
uniformity and the dose reduction, Crmax/dose ratioc and/cr dose
30 linearity described herein. Thus, an appropriate amount of an
effervescent couple, a suitable and appropriate pH adjusting
substance and an appropriate disintegrant are selected, provided
in predetermined amounts and formulated +to dosage forms,

preferably tablets.



nor cross-linked PVP. The anount of disintegrant will vary wth known
factors such as, the size of the dosage form the nature and anounts

of the 10\,@6%g,0¢qgg)redr ents used, etc. However, in gen
anount shoul d range from between about 0.25 to about ZOA)EE USEJB%O‘H”%

the final formulation, nore preferably between about 0.5 to about
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Newtons.

20 The dosage forms in accordance with the present invention
may be used to treat any type of pain and in particular pain for
whicn opiates are commonly prescribed. As with all opiates,
fentanyl products and particularly those of the present invention
should always be taken in consultation with a doctor and under a

25 physician's strict care and supervision. The general directions

| for the use of the ACTIQ product as found in the previously
mentioned label found in the Physician's Desk Reference and the
warnings and contraindications therein are broadly applicable to
the use of dosage forms in accordance with the present invention.

30 This includes generally titrating patients with lower doses
before dose escalation.

The dosage forms in accordance with the present dinvention
are administered by being placed in the mouth of a patient,
preferably under the tongue ‘or in between the cheek and gum,

35 where they remain until their dissolution/disintegration is



har dness of greater than about 15 newtons, manufactured in
accordance wth the procedures set forth in U S. Patent Nb.
6,024,981. In a preferred enbodi ment, the fentanyl dosage fornms of
t he mventW‘éH’"é[P@?”f?r ovided in a blister package whi ch PST/YB0BH4EHY3
resistant. See for exanple U S. Patent No. 6,155,423 to Katzner. et
al ., issued Decenber 5, 2000 and assigoned to LIMA LABS INC., the
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inclu l_B:retol I n a._par O grefo slg,d aspect of this
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that no rrw?l[reereoqan ﬁboé'zli ]aQnéhQ¥ Wof Oletween about 100 and about 800

20 micrograms per dose (measured as fentanyl base), or an eguivalent
amount of salt thereof. Also provided are an effervescent couple
in an amount of 5 to about 85% by weight of the dosage form, at
least one pHE adjusting substance in an amount of between about .5
and about 25% by weight of the dosage form and at least one

25 disintegrant, preferably a starch glycolate, provided in an
amount between about 0.25 to about 20% by weight of the dosage
form. These are blended and compressed inte tablets. In a
preferred embodiment, the filler is used as well. In a
particular preferred embodiment, a portion of the filler may be

30 preblended with the fentanyl or another excipient such as, for
example, a coloring agent.

In addition, one of the excipients often used in accordance
with +the present invention is a lubricant such as magnesium

sterate. Generally this is added toward the end of the blending



5 of the formul ation be | actose nonohydrate or mcrocrystalline
cellul ose and no nore than about 4% crosslinked PVP. More

preferabl ywd hmshesul ation is free fromall but inci de@hﬁ)ngz@ﬁm%s
of these excipients. Mst preferred in accordance with the present
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pref erred EfirgPhE®2grant is a starch glycolate. The amounts used of

each are %%%gbgg vElsewhere herein. However, preferably, the
di sintegrant T1s .
In each case for examples 1-7 and 9-11, materials were

20 screened prior to use, charged into a V-blender, or can be
bleﬁ&ed in any other appropriate low shear blender, and blended
for'én appropriate time. After discharge from the blender, the
materials were compressed on a standard rotary tablet press to a
target hardness of 13 WNewtons and a target weight of 100 or 200

25 mg as described in each example.
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T a5 a dosage form _Prererangly, swalld
in facilitating the maxi mum tjr aagferrof
NeompoNENT NAME (mg/tab)
Fentanyl Citrate, USP 2.042
Mannitel, USP* 94.958
Sodium Bicarbonate, USP/EP/JP 42.000
Citric Acid, USP/EP/JP 30.000
Sodium Carbonate, USP/NF 20.000
Sodium Starch Glycclate, NF/EP 6.000
Magnesium Stearate, NF/EP/JP 4.000
Red Ferric Oxide, NF 1.000
TOTAL 200.000

*spray dried
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13 Newt a3 ta g L 0eT GEEYyp 100 O 2@U0o@S [1g as described in
each ex . 319 PCTUS2004/ 043703 5 EXAMPLE 1 - Form
A OraVes ) 5/ 1% Tabiret, | Red QUANTITY
COVPONENF—NANME— gt tab)y—Fentanyt—CrtTate, USP 1. 688 Mnnitol, USP*
95. 312 [SediumBrearbonate—YSPHEPIP42-000—Cityic Acid, USP/EP/JP
30. 000 [sedium-Car-bonrate—USPHNF2G000 T Sudi Sfarch dycol ate,
NF/ EP 6“E5Q——khgﬂe%fuﬁ+8%ea+a%er—ﬁg?%§?uP?gsb%%aR:d Ferriz Oxi de, NF
1. 000 *spray drie
5 EXAMPLE 5
OraVescent ® Fentanyl, 500 mcg, 5/16" Tablet, Orange
QUANTITY
COMPONENT NAME (mg/ tab)
Fentanyl Citrate, USP 0.786
Mannitol, USP* 96.214
Sodium Bicarbonate, USP/EP/JP 42.000
Citric Acid, USP/ER/JP 30.000
Sodium Carbonate, NF 20.000
Sodium Starch Glycolate, NF/EP 6.000
Magnesium Stearate, NF/EP/JP 4.000
Yellow Ferric Oxide, NF 0.600
Red Ferric Oxide, NF 0.400
TOTAL | 200.000

*spray dried



TOTAL 200. 000
Form C OraVescent (r) Fentanyl,
COVPONENT  NQWE 6 iiBksiab)  Fentanyl
94. 958 Sodi um Bi car bonat e,
30. 000 Sodlun1Carbonate

NF/ EP 6. 00Q Nh S|un1Stearate
1.000 TOFRAYS
PCT/USZOOQ 043703 53 EXANP E

1300ntg,

*spray dried (Mannogem EX gylgfl
Citrate, ) | )

USP/ EP/ JP 42.000 GCitric Ac'%”‘[ﬁ%@i"&‘gf‘%
USP/ NF 20. 000__ Sodi um Starch d ycol at e,
NF/ EP/2fP 4.000 Red Ferric Oxide, NF
*spray dried 10 WO 2005/ 065319

Pharma) 5 EXAMPLE 2 -
Tabl et, Red QUANTITY
USP 2. 042

scent (r) Fentanyl,

810 ntg, (mg/ tab)

Fent anyl Sodi um

Bi car bona JP 30. 000 Sodium
Car bonat e e _INF/ EP 6. 000
Magnesi u _lpclﬁﬁﬂhﬁplwﬁPA 000 Vp||rm,ﬁh3#5p dxi de, NF 1.000

TOTAL 20

¥eamitedn USPr i ed 5 WO 2005/ 0653187 88 1$2004/ 043703

Sodium Bicarbonate, USP/FP/JP 42.000
Citric Acid, USP/EP/JP 30.000
Sodium Carbonate, NF 20,000
Sodium Starch Glycolate, NF/EP 6.000
Magnesium Stearate, NF/EP/JP 4.000
TOTAL 200,000
*spray dried
5
EXAMPLE 7
OraVescent ® Fentanyl, 100mcg, 1/4" Tablet, White
QUANTITY
COMPONENT NAME (mg/ tab)
Fentanyl Citrate, USP 0.157
Manniteol, USP* £48.843
Sodium Bicarbonate, USP/EP/JP 21.000
Citric Acid, USP/EP/JP 15.000
Sodium Carbonate, NF 10.000
Sodium Staxch Glycolate, NF/EP 3.000
Magnesium Stearate, NF/EP/JP 2.000
TOTAL | 100.000

*gpray dried

10



54 EXAMPLE 4 - Form E OraVescent (r) Fentanyl, 270ntg, 5/16" Tabl et,
VWhite QUANTITY COVPONENT NAME (ng/tab) Fentanyl Citrate, USP 0.422
Manni tol, USP* 97.578 Sodi um Bi carbonate, USP/EP/JP 42.000 Citric

Aci d, USP/¥P/2BASTHID00 Sodi um Car bonate, USP/ NF 20. 00®CTSSA0d4+3703
Starch dycol ate, NF/EP 6.000° WMagnesium Stearate, NF/ EP/JP 4.000
TOTAL 200.000 *spray dried 5 EXAMPLE 5 OraVescent (r) Fentanyl, 500
ncg, 5/ 16EXAMHIEeS, Orange QUANTITY COVPONENT NAME (ng/tab) Fentanyl
Citrate, USP 0.786 Mannitol, USP* 96.214 Sodi um Bi carbonat e,

USP/ EP/ JPTHR . 060erGilg i mapcie WSRBRAIR:SGr000c Sedi unHzagkdanaio N

20. 000 | agch ; R _6. nesi_um St ear at.e
PRI i e F’l‘qox?vgﬁéél(r: %{pg’rr%ﬁf’g%;ﬁﬁgoggg%r R S sty gor
0.400 TOTAR ZPErepoviatespEiie dri FtAD 20BHEE581ERET/ US20044043703the

55 EXAMP, i@iavesce NY¥h» 5 20007805k 160 t '
QUANTI TY JE%%%P%EI\%&KIA%EE %ﬁ%ﬁfﬁgii ixz{lan? anyl G tdr atg)g, %g%]%e’}lg%gg £o

a target hardness ™ o Newtons and a target welght of

200 mg/tablet.

10 OraVescent ® Fentanyl, 300mcg, 5/16" Tablet, Light Yellow

QUANTITY

COMPONENT NAME (megr/ tab)
Fentanyl Citrate, USP 0.472
Mannitol, USP¥* 97,328
Sodium Bicarbonate, USP/EP/JP 42,000
Citric Acid, USP/EP/JP 3C0.000
Sodium Carbonate, NF 20.000
Sodium Starch Glycolate, NF/EP 6.000
Magnesium Stearate, NE/EP/JP 4.000
Yellow Ferric Oxide, NF 0.200
TOTAL| 200.000

*spray dried

EXAMPLE 9
15 OraVescent ® Fentanyl, 400mcg, 5/16" Tablet, Pink
QUANTITY
COMPONENT NAME (mg/ tab)
Fentanyl Citrate, USP 0.629
Mannitol, USP# 97.171
Sodium Bicarbonate, USP/EP/JP 42.000
Citric Acid, USP/EP/JP 30.000
Sodium Carbonate, NF 20.000
Sedium Starch Glycolate, NF/EP 6.000
Magnesium Stearate, NFE/EP/JP 4,000
Red Ferric Oxide, NF 0.200
TOTAL 200.000

*spray dried



Manni t ol

€] ycol ate, yWrhfeR0&3900 Magnesi um St ear at e,
*spray dried 5 EXAMPLE 7 OraVescent (r) Fentanyl,
QUANTI TY COVPONENT_NAME (ng/t ab)
USP* 48.8%3 Sodi um Bi car bonat e,

tric Aci d USP/ EP/ JP 15. 000 Sodi um Car bonat e,
g esjum Stearate,

200. 000
1/ 4" Tabl
Citrate,

USP/ EP/ JP

Sodi
NF/ EP/ JP .%&gis—%

10. 000

USP* 97. 685 Sodi um Bi car bonat e,
Aci d, USP/ EP/JP 30.000 Sodi um Carbonat e,

et, Wite
%ﬂ%@éq%

Manni t ol

col ilt esod\":/ EP

A

USP/ EP/ JP 42.000 Citric

NF 20. 000

0

NF/ EP/ JP 4. QR&G

Sodi um St ar ch

%%43703
ont

Fent anyl
NF
19

PCT/ US2004/ 043703 56 EXANPLE 8 The mat gri %@gﬁ e screened prior
to use, c t V- bl ender or ot hgr rate | ow shear
bl ender, "“gﬂ:% "EE ﬂmﬁq b—aR—app-op—atre—t fHer discharge from
the bl enddichERd rgq’%’;atﬂq’&‘ Y8y be conpressed 9‘14361_5Landard rotary
tabl et prieg kr,l'lf‘LfOl YSRhet ha a target weight
of 200 ic HERtERY % Ay 42’«*@@9m 5/ 16" Tabl et
Li ght Yel |Row:2e) UARAS TV S EABEAPRIENT _NANE (m/f%@n\ooﬁpnt anyl Ctrate, USP
0. 472 Sodium Carbonate, NF 20.°000

Sodium Starch Glycolate, NF/EP ° 6.000

Magnesium Stearate, NEF/EP/JP 4.000

Yellow Ferric Oxide, NP 0.600

Red Ferric Oxide, NF 0.400

TOTAL | 200.000
*spray dried
5

EXAMPLE 11
OraVescent ® Fentanyl, 800mecg, 5/16" Tablet, Yellow
QUANTITY
COMPONENT NAME (mg/tab)
Fentanyl Citrate, USP 1,257
Mannitol, USP* 95,743
Sodium Bicarbonate, USP/EP/JP 42.000
Citric Acid, USP/EP/JP 30.000
Sodium Carbonate, NF 20.000
Sodium Starch Glycolate, NF/EP 6.000
Magnesium Stearate, NF/EP/JP 4.000
Yellow Ferric Oxide, NF 1.000
TOTAL | 200.000

10

*spray dried



Manni tol, USP* 97.328 Sodi um Bi carbonate, USP/EP/JP 42.000 Citric
Acid, USP/EP/JP 30.000 Sodium Carbonate, NF 20.000 Sodium Starch

d ycol ate, NF/EP 6.000 Magnesium Stearate, NF/ EP/JP 4.000 Yell ow
Ferric Oxi WO 20KMESH1900 TOTAL 200.000 *spray dried EXAMSTEISGU0$443703
OraVescent 0 Fentanyl, 400ntg, 5/16" Tablet, Pink QUANTITY
COMPONENT NANE (ng/tab) Fentanyl Ctrae, USP 0.629 Mannitol, USP*
97.171 - SepghumemeBiigar bonate, USP/EP/JP 42.000 Citric Acid, USP/EP/JP
30. 000 Sodi um Carbonate, NF 20.000 Sodium Starch dycol ate, NF/ EP
6. 000 MagnesialihoBiearsdisriblEs EYe) RedghO) fed skeeened Oxi de, NF 0. 200

TOTAL 200. (%0 U5 g ed WO 2005/ 0653 1D ikCTrbbPeD 4] @43 7 DRatdn/
EXAMPLE 10 aVescent %I]:ent anyl, 600 ncg?;w/&/)16" Tabl(eg) O ange
ANTI TY  COVPONENT glAgE b Fent anyl t (IS :
I\Q/léjnni tol, WUSP~—96-0 uf? ucd(:gl'r}%“{a%'aﬁlfhnmfn y"QDT_EiED 1% 42 fg\)%%%% ric
Aci d, USP/EPRIP |3B:n08801 i um Car bonat e,| NF2208090 $odlLam St arch
A ycol ate, |NE/ER5,.000,; Magnesi um St ear atfe, NG EE 9P #0090,
3. Sodium Bicarbonate, No. 1 21.0000 16.8
4. C%tric Acid, Anhydrous, 15.0000 12 .0
Fine Granular
Sodium Carbonate,
5. Anhydrous 10.0000 8.000
6. Sodium Starch Glycolate 3.0000 2.400
7. Yellow 10 Iron Oxide 0.5000 0.400
8. Maggesium Stearate, Non- 2.0000 1,600
Bovine
Total 100.0000 8B0.0O

Transfer Mannitol EZ (2a.) and Yellow 10 Iron Oxide to V-blender
5 and blend for 30 minutes. Discharge and mill preblend. 2Add the
total guantity of preblend, fentanyl citrate, sodium bicarbonate,
cltric acid, sodium carbonate and sodium starch glycolate to V-
blender and blend for 30 minutes. Charge Mannitol (2b) into V-
biender and blend for 13 minutes. Charge magnesium stearate into
10 V-blender and blend for 5 minutes. Compress tablets from this
final blend. These tablets are 1/4" round, flat faced, white
with a beveled edge. They are compressed to an average hardness

of 13 Newtons on a 36 station Fette tablet press fully tooled.

15



|
Yel l ow Ferric Oxide, NF 0.600 Red Ferric Oxide, NF 0.400 TOTAL 200. 000

*spray dried 5 EXAMPLE 11 OraVescent (r) Fentanyl, 800ntg, 5/16" Tablet,

Yel | ow QUANTITY COVPONENT NAME (ng/tab) Fentanyl'Gtrate, USP 1.257

Manni t ol ,

USP* 95. 743 Sodi um Bi car bonate, USP/EP/JP 42.000 Citric Acid,

USP/ EP/ JP 30. 000 Sodi um Carbonate, NF 20.000 Sodium Starch d ycol at e,

NF/ EP 6. 000 WMagnesium Stearate, NF/ EP/JP 4.000 Yellow Ferric Oxide, NF

1. 000 TOTAL 200.000 *spray dried 10 WO 2(% 5/ 065319 PCT/ US2004/ 043703 58

EXAMPLE 12 The following materials are wei

Qy./Tablet Qy./Batch (% w (kg) 1 Fentanyl Citrate 0.6285 502.8 g*

Manni t ol

Sodi um Car bonat e,

EZ 23.875 19.1 2b. Mannitol
No.- 1 21.0000 16.8 4 Citric Acid, Anhydrous,

2.400 7. Yellow 10 lron oxi de 0.5000 0.400

We claim:

1. A dosage form comprising: 90 to 880 micrograms of fentanyl, calculated as
fentanyl free base or an equivalent amount of a salt thereof, an effervescent agent in an
amount of 5 to 85% by weight of the dosage form, a pH adjusting substance in an amount of
0.5 to 25% by weight of the dosage form, a starch glycolate in an amount of 0.25 to 20% by
weight of the dosage form, and mannitol, said dosage form being suitable for delivery of said

fentanyl across the oral mucosa of a patient by buccal, gingival or sublingual administration.
2. The dosage form of claim 1 wherein said pH adjusting substance is selected
and provided in an amount capable of providing a change in localized pH of at least 0.5 pH

units.

3. The dosage form of claim 2 wherein said pH adjusting substance is a carbonate

or bicarbonate.

4, The dosage form of claim 1 wherein said maunitol is present in an amount of
between 10 and 80% w/w.

5. The dosage form of claim 1 being a compressed tablet.

6. The dosage form of claim 1 wherein the ratio of Cy, to dose is between 2.0

and 4.0 picograms/mL/microgram.

hed and screened. Description

2a.

EZ 24.014 19.2 3. Sodi um Bi car bonat e,
15. 0000 12.0 Fine G anul ar
10. 0000 8. 000 Anhydr ous 6. Sodium Starch d ycol ate 3.0000

5



8. Magnesium Stearate, Non- 2.0000 1.600 Bovine Total 100.0000 60.0
Transfer Mannitol EZ (2a.) and Yellow 10 Iron Oxide to V-blender 5
and blend for 30 mnutes. Discharge and m || preblend. Add the total
guantity of preblend, fentanyl citrate, sodium bicarbonate, citric
aci d, sodium carbonate and sodium starch gj ycolate to V- bl ender and
bl end for 30 m nutes. Charge Mannitol (2b) into V- blender and bl end
for 13 m nutes. Charge nagnesium stearate into 10 V-bl ender and bl end
for 5 mnutes. Conpress tablets fromthis final blend. These tablets
are 1/4" round, flat faced, white wth a beveled edge. They are
conpressed to an average hardness of 13 Newtons on a 36 station
"Fette tablet press fully tooled. 15 59 W claim 1. A dosage form
conprising: 90 to7.880 Thecroge fomm obflaifrediivheryin theaati cofl Gled dass is Tetmgear2yd
free base or ' of a salt thereof, an effervescent
agent in an @%ﬁﬂ&%ﬁn@?ﬁ%ﬁ% wei ght of the dosage form a pH
adj usting substance in an anount of 0.5 to 25% by wei ght of the
dosage form a starch i X f t %.

wei ght of the dosggge f'lgllf3 #8&%%&%“”&&%?191 ofgﬂés%gﬁ'g% cf%@dage 3?%195%%5" cen 2.7
sui t abl e for aghb} b pispgramp/mddhnigrogfaemt anyl across the oral nucosa of a
patient by buccal, gingival or sublingual adm nistration. 2. The
dosage formof claim1l wherein said pH adjusting substance is

sel ected and pro¥i ded* fosagmformermnriseg 541 EBOgnicipemyis of Frgtanyl ctrtemlpesdian
l'ocal i zed pHiQtan§lfrde®Sd or@n 2qR¥Alent Rhdiht o salk MRr &8 SAYFerl Okt Ahert |, @b 2
wher ei n sai dé(%H adj usting substance is a carbonate _or bicarbonate.

4. The dosag@UPBarErterartt pdwives eibscssaortehmidmervided ippesravnt sapathnot
gn'_Dunt of bgiowaidg aﬂ&baﬁél bC{t nmfs ﬁz\_?é]}‘)ﬂ g@atla_éﬁﬁ()ﬁi@ﬁ%ﬁﬁsf ,h@flﬁl _ﬂo@,‘;an% Shith klyct;;late,
ei ng a conpresse . 0O., osage formo aim erein e

R IR ALt R } R L e S e e b LT RS

60 7. The dpsmgebyftareal ofingil#ioimublindialsdimfiniéthadon atd wovdding aratio ofl0SL td dbse

bet ween 2.5 d j rans/ nm, crogram ,8.. The .dosage f.orm of . .

oraimy whor bR 2.0 ol £ 0BRSS MR bigiein 1A A0GRE Him P Bo Hlnintaines
in intimate contact with said oral mucosa for a time sufficient to deliver a therapeutically

effective amount of said fentanyl across said oral mucosa, for use in the treatment of pain.

10. The dosage form for use according to claim 9 wherein said dosage form is to be held

in contact with said oral mucosa for a period of between 10 and 30 minutes.

11, The dosage form for use according to claim 9 wherein said dosage form is to be held in
contact with said oral mucosa for a period of time sufficient to provide absorption of at least 75% of

said fentanyl dose into the bloodstream of said patient.

12, The dosage form for use according to claim 9 wherein said pain is selected from the
group consisting of breakthrough cancer pain, back pain, neuropathic pain, surgical pain, or post

operative pain,



and 3.5 picogranms/ mJm crogram 9. A dosage form conprising 90 to 880

m crograns of fentanyl, calculated as fentanyl free base or an

equi val ent anount of a salt thereof, an effervescent agent , a pH

adj usti ng substance, said adjusting substance sel ected and provided

in an anount capable of providing a change in |ocalized pH of at

| east 0.5 pH units, mannitol, and a starch glycolate, said dosage

formbeing suitable for delivery of said fentanyl across the oral

mucosa of a _patient by buccal, gingival or sublingual adm nistration

and providing a ratio of C to dose between 2.0 and 4.0

pi cograns/ nL/ m crogram wherein said dosage formis to be nmintained

‘inintimte contact with said oral nucosa for a tine sufficient to

deliver a ther apeml c &t inpthod pf malting/etablenioniuced], ghaiivh]l biesubhupyhl AstdsGtion

said oral nu pain 0. Jhe dosa

formfor use%g%gtg? %mﬂﬁgnécﬁﬂeyr%? \Aﬁgélglﬁ tfeslgain 0585%‘5%1 ofr“rlnmlls 0 Bte

held in conté®een§tanddgp higparmspadese asurad q:sefentmﬂl ‘ofse, loe tmvempiivalsdt ammaint

30 minutes.  blasefife 5300 RMLAALURE 6K H ModPord BlaShdb WSLE b

sai d dosage formis to 3 ral Mcos:

a period of wpstee Humid i edivsting s‘phsmwe aabwnpomﬁtoomawywamofﬂﬁ%age
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18, The method of claim 13 wherein said tablet is compressed to a hardness of

between 15 and 100 Newtons.

19, The dosage form of claim 1 or 9, wherein the dosage form comprises no more
than about 10% by weight of lactose monohydrate or microcrystalline celtulose and no more
than about 4% crosslinked PVP,



18. The method of claim 13 wherein said tablet is conpressed to a
hardness of between 15 and 100 Newtons. 19. The dosage form of claim
1 or 9, wherein the dosage formconprises no nore than about 10% by
wei ght of | actose nonohydrate or mcro crystalline cellul ose and no
nore than about 4% crosslinked PVP, 62 8B. The dosage form of claim
1 or 9, wherein the dosage formis free fromall but incidental
anounts of | actose nonohydrate, mcrocrystalline cellul ose, or
crosslinked PVP.

20.  The dosage form of claim 1 or 9, wherein the dosage form is free from all but

incidental amounts of lactose monchydrate, microcrystalline cellulose, or crosslinked PVP.





