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GENERALLY LI NEAR EFFERVESCENT ORAL FENTANYL DOSAGE

FORM AND METHODS OF ADM NI STERI NG BACKGROUND ART
wo-eosasslho (CAS Regi stry No. 437- 38- 7) N phenpdT/bS2004/043703

[1-(2- phenyl - ethyl) - 4-piperidinyl] propanam de

and its salts, in particular its citrate salt (CAS

Regi stry No. 990-73- ' , I

SUBSR A, ARG AT Ry O S A ar SN gom

Fentanyl and itsyEiMEmaoessakt ABMENTIFERING v mar ket ed

by a nunber of conpanies in a nunber of delivery
BAC%%@Q{%{% ARTEentanyl citrate, for exanple, is available

asrtdrifjiect @lse andiamror aliol. ozange36n7a sti-pkenyheN-[1-(2-

| atter sold under the trade nane ACIIQ Tcpree gatentl%

ApD G-

pheny k- qdert i fredPe ¢ HY FDA PERFEEi6n oved® Dr 0§ n
parfyQaugt s 1Ykt heTherapedhi e EqrisvakRepgeetEyalumt i 998-73-8) are
~(hereinafter "the Orange Book") as relati to ACTIS.ga e
opia} &, peehrslied SWpsEr1cess, %}%63?‘5’139‘“%% FOPEE FogyrroOtLC

anafySeeand frRIM0f 1 ACTE Q fRYc Al &0 hesavaiarablarrdht By marketed
formmay be a conpressed tablet on a stick. Like th

e
by oF i GIUFRIETACT Q IFEERGES tHE s SelURBFordd i SgelFeVedtormats .

rent SneXhi Pitathe sane diphet egeabian1 891 &, aJ 14431 Xj&Pdble and
and AUC as the original |ozenge., Accordingly, they
an kel bezelaw @Wsed ToldkectinfellyttexcEpLInHBTRr ekt esE1qp name

at ed rwj QL as-d hesenpt extydiict ates. Fha eypiiBWication
ACT%@' t henggga\éﬁea%%ﬁlsert i nformati on for:L ACTIQ sold b

] | y .
RppCeptrdl Bnug| Reodudds BiahdFhArABCPhE RWEFUE’L SN EhektRtvations
(heg%%gé%oﬁ zaBlﬁ!el a(%a%glen sheBhysisci a0 S rskcRefaremnee, u.s.

003 at page 1184, brings instant perspective
Patents h¥oser #oaBheds3 of 4 13 Jf!| 12t ohs! 8 98fe pdt i effigpd form
ake i 11 8C6Qr ding b1kt s lapel , s AGThRy e ressed

of }Mr%gll%a?ga (?r%lsflj ?D%r%JtV%elnanagertent of break-yi hrou%hc?mp
tabtancen pabhi¢k. pabilenthen e gtalalgAeAdled orRpIar ethis second
al r.eady_.r.ecei.vin d . who are r - [&l® rate, Tmax,

for‘flhérsagyye loer'\’etdhetlotrgl %hjlé)r yii%{ge pge%(lgstag%%ﬁg%%er pai n .e"_

Crax{ BEd, 2EEphasithel mrapighhalpzenFe téxtoodindly ACTHEY will be
. _lLabel .is hereby incorporated e o | LAl gal e rwi
dispppard Sf’Eiﬁ?ée]B’r’ea %%erpotug‘ﬁ}p%%%cégﬁgglgﬁl%\agt%t%@ned erwiee

or as ahéremsieent dikareesf noderate - to- severe pain

OoEaETv NGy O BT Rabe 3 S PSR IOP Ho3! BERRD sold by
Cephalon, Inc., 145 Brandy Wine Parkway West, Chester, PA 19380,
available in the Physician's Desk Reference, 57th ed. 2003 at
page 1184, brings instant perspective on the seriousness of the
afflictions of the patients who take it. According to its label,
ACTIQ "is indicated only for the management of break-through
cancer pain in patients with malignancies who are already

receiving and who are tolerant to opiate therapy for their

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

The text of the ACTIQ label is hereby incorporated by reference.
Tn 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

controlled with maintenance doses of opiate medications,
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controlled with nmaintenance doses of opiate

medi cations,including at |east 60 mg of norphine/day,
WoQs0e30Yr ans transder mal fentanyl / hour or PCT/US2004/043703

equi anal gesi ¢ dose of another opiate for a week or

llonger. Thus patients receiying ACTIQ are patients

, wi th suddenly intol erabl e in iLeh flares :
lnCl&§§BEtezﬂhdeﬁﬁﬁ? g g@ﬁ%ﬁicggnaFﬁégbgH?{%a hen?? mierograns
tran%’aeymgngfgeﬁ?m%x/a{dlﬁf dir enusaohlpesaktdrsught paiathies opiate
i nexorably linked with the patient's.i ' i :
for @fﬂe?#ePFAﬁangﬁF'sd@ﬂ“bé?ﬁ%ﬁ?%? 6?83%%?%%q%%ggﬁtq%bﬁ%%lents
witHoai fudddief neycde g eonlpaitchi ngetthat nétikoed sopencespite
dcaaneL As with mmytmn%éinrmdiin%dﬂwr LS 1ief
undegloRAPs rGIARST AHPESPeent ST ANyl [Ean expensive "= C
fronfl lé%ch\‘}@%?sbﬁﬂtﬂ?@@ﬁlﬁgtpgi&rsias AueRoasb Bl 00l griemd owith the
fore. Wile cost is by no means an oyerrigding_issue, . .
patimmd 'sostmbFdied catd by sogn%ilffue t 67 g%rngisagrsledj.at&ents’
prod iyl %f@a[kttrﬁ%gﬁl lows, fasliaf edagt ben dhe tdelanbuntg that
of fentanyl could reduce the overall cost of a
mediatli entesceafan  OFefT nore inportantly, a reduction in
doge pfiSughn @ PRISRY opi Abeiwhid e skitd achbewhpy room for
benefi ci al managenment of breakthrough pain in_ cancer

. ) e .
impyatementts, has VeRSAREr réachi ¥y arffREESIVED| edXR9, - COSTANG

man CQUECEs 5ﬂcE¢5gB$960p§$&§nh§Iﬂy@§ﬁ|Wﬂﬁﬂkﬁcd@@ dtse by no
mu- receptor agonists, including fentanyl, produce

meamfpsan depardelingdr éspiieat 6Py aéﬁFe%Qi%ﬁﬁl%%F%%hgfbﬁﬂ issue to

be égg§ﬁdgf% i 1 cgé&ﬂH3%E§§ﬁiQHaQanQ&ﬁyrfo@V£rtéﬁuction in the
reconmended doses, in vulnerable individuals. As

W th
amowttherf pberpinwpi sl feshanyihen L7 Bddn £986ci%t g Patient's

carg@th cases of serious and fatal respiratory depression

I'n opiate nontol erant individuals. Thus, the initia
doser ofio ACTIuseatily, t reatedeisitéoted Nofdosre &kt HSligR Potent

oss SRSy PELL 13 00U 0. b 200 it o Gappenant: o
brealdeguatoh analryesi acatide patiantzi ndasi deeter st steagdng and
cos 5 e R g P TR e oo, o
mu—gitﬁﬁépﬁgt}gnbacﬁ:}]ia%t{ﬂél- ei?gﬂatién%rgéﬁhﬁanzhn prodiuese dp3ry dependent
oo S R, IRy O ER 00 O e
canObceanceevpat bentscommended doses, in vulnerable individuals.
As with other potent opiates, fentanyl has been associated with
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
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.

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

types of painas well. In such treatnent protocols,
walepenedsnce and tol erance may be significant |BGI/ES2004/043703

Mor eover, cancer patients are generally undergoing

heavy nedi cation. The Iongeg that a | ower dose of

medi cati on can be provided,

t he _bett S, Paten
as weg.l-6, 200, 66T WAt T Es WP HPLR 1?‘*?85?“?0 e cotexance
may LABS LANGni r10800 Valdwey . Vi eV\MB@adveJEderbd?rcaam @athiMnts are

55344, exenplifies two fentanyl formyl ations ea
gene@éﬂawu HRAGTIBIRer PeRVRsRRMtE d 61 1. gﬂ‘?lh% %‘?%rﬁgh% a lower

dose %@t ﬁ@%£c§’§i<§n c%lﬁze b%xéﬂf@{_lzﬁdéd,ggﬂfee@fetté@g 5, Ln 62
t hr oug n he 4_pat ent cri t
uSeSef Paarpiigsic ot M0 KiPAgs, Whé@eﬁ?@?@élngia 5 g o3, 2001 to

CIMAP%VAGBIsr ahjcon elrﬁwmcafalflgg it uenekng raeal Pd‘ﬁligle, MN 55344,
absorption. See also U Pat ent Nos. 6, 759, 059

exer 16802671 .tWoee HHEGIBLendERBELG IS zseghlxlew%ﬁ&%b?% 36%

strat hogyof O i abdgtt dmenmsafter. milsaki ekample
effer%gé% Ea%lhon of a :éub#lgiagualo Tabl et for_Rapi.d

I thbseohiionl-add Presefl athsAush &R ndivi ial PPed DbR® 604

pat AQm i ST RE O%gléy%‘égnbfACtaﬁoH@é’yeB§hét ath$ngs, effervescence
psa I ensi s. rehensive Summari es of Uppsal a

as & pseetmdibms $m1@€m<¥€r¥e o Ut 5L WS OPRAr RTGy, PEE aPporption.
See Bl?gﬁ&sgl a é%ﬁ%}lﬂ?gllﬁ §54'6 56800 69 Iafmdl QWEU80CJ@SQS of see also

onet hel es$ pr ovide simlar pai n reI [ ef
Bremﬂh@rlqe dchi €Vega, Npat Fenceptoui® dELHIS CGHa alite Drugs in

neblla Mk g u sty afthMirgad Tablet
Tabfegcd %%H“r. rrcr)l?‘fébt ?I?ecfg‘sfﬂu#dl\éﬁl ?rgrtgvemenlt n|tglrglat he
for aRIHIY SAlHd o cof, feoi Srpbentabion | oflesir ABREVIGUNMERY Dose

OF, THE |.NVENTI The pr tin oh relates t@@Niensis.
AdIRE YR GG nt &G ABTE/ di gzg vabl ggg%ésage Torm net ods
comPteiikd NG Suehaddsageff @meamtmmr@ﬁtggpﬁgfg%hthe Faculty

dosage formgs tg.treat a S f_dd-6.
of aaf'é’t’u@g%m 83 ﬁ%dluap £ it {grg?n£?ent anyl,” or one
orr fMordved ddsespladr ﬁaﬁemmybakﬂ%pmcmﬁt@bll@%apr@mde similar

(where "fentany is recited h bl
painsERmbdL t GOPNL Eae angLeigﬁ% ceu 1?J%:Sal {:é/u]g%cgﬂﬁ?%%(ﬁ comparadbie
pens8l{ Syt easH hessoakeyt asupgest sattheny gérhapereduced risk

adm ni stered or aII at doses contai ni ng, at t. p
of 5RA e35FF it anyl” n CHPATEE to none]hef e%%lgl}clgﬁqg%on ©

fentQhy 1QstﬁﬁnHub@%u@a§1éboth | ozenge and pressed
tabYets currentl

SUMMARY OF THE INVENTION

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 pharmaceutically acceptable salts (where
"fentanyl" is recited herein, it should be assumed to include all
pharmaceutlcally acceptable salts unless the context suggests
otherwise) are administered orally at doses containing at least
about 45% less fentanyl when compared to noneffervescent lollipop

formulations (both lozenge and pressed tablets) currently

available. Despite the lower dose, these orally disintegrable
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avail abl e. Despite the |ower dose, these orally
di si nt egr abl edosage forns of the invention should have
wW@2@vess3whi ch is conparable to other dosage f OPEEUS2004/043703

cont ai ni ng much nore, e.g., about tw ce as nuch drug.

;Canar?ble" Ln Lhis context nmeans that the Crax of a

osage formo e present iny nt i.an t ] east :
dosapso, £REES of o TACT hEQVﬁﬁiﬁﬁbut mﬁ%e g% %ud% ?%ﬁ?gqgﬁkh e
comparkbBus, id atABO rﬂdﬁé@@rambﬁm&blebntmlmumuprchmwhe mwndw e.g.,

the present inventjon was t,0 a 4 r
aboukCTH3 %I 3§ pBBCRard "ot h W%?%P §redl%09%n SSBR%QP]IHeans
thatl ©409EaM BETIR botdddoporth hert aMeetpﬁdsamoiMOn is at

with the present invention would whi ch
leasit Peast about 75%t 6 ab%%?lcizé%"&fngt héb%g)( B‘fié:% % much

fent%cglm C&‘ﬁgﬁa”lﬁql £ afiadRtrbentabbet 400 atesofrm with the

OrmJ ation w have a nuc %' i
pream@elmﬁnaé@@sww TR Eb 56t asé@%i“&%&?’é?%x%%%@d S 1PoPs
and (D& el gt efnfentanylb kR Boee nfl@ﬁfﬁfgrblﬁit actrhat l"oah@pb the

in this context (doses) neans O@b Thus, abou 1
tablefouitn mqafglam§egtwltib }918@ REeSeND tl

wh:LchC01'@35!5[1 e%h st i g Cﬁm ext a%foutth@zlsl%vgrﬁt th@ ma;g( alfs@he 800
nean that the Crax of a dosage form of theogresen

miciapuemt iFG I0s fsarwdeniapoufh80! &hdmABERAT 2 08% it foypmulation
wil qﬂ\% hQVquﬁh%hakéLQ}éleﬂV&g,? aSTHy&?hlEe@r@@ch@/ Idghtof up to

'S can SO be referred to as bein [
abommnﬁaﬁabu@rngaEﬂ ﬁﬁﬁ@dpﬂﬁfeF%%lVelggénﬁﬁgaﬁF%“a?¥Ftﬁ@ free

forg ONt & 8tce0fthtafl%e + yentid ofy, ney; &l sgnh@an (hsked hembBX + 10%.
of a dosagée formof the present invention is between

Thu?p_otdbo&i amdaabwt abb&%t%l@l@ afg ACFI @having SStout s - More

wi ce as nuch fentapyl b ThIS n

preferatied tcﬁmé’é‘rf’:@ﬁﬁg iYe }ife Hi 31% ytcorrpgflgbﬁg%{é&f% gy alse

neadOSRgE Epent i.noiehe (‘cﬂj’ﬁa@)ét f@frmt hef itheentitesent invention is
preferably excludes IoII| - % k g

bt 19D (4751 GRPInciIdeE 8F aF by “O1 P Eegr bl TouE Eice

as ?nh%ﬁ"'f@@a% tlab:!ftﬁelc_ﬁapsm €8isCaphetslsqgebs, relfeamsc;l to as

Ims and t | i'ke. Preferably, these do or ne ,
be g f Bh Vet MOTRRBPELS | nE BRI, PHYHEF %’33’ .nSPm%ara&e" in

thep'éo%%%t 29 @Pé’%ﬁ@&@tﬁﬁﬂ Ao ¢li 5iBbegeant thaGenetal by, of a
hese dosage forns are applied to or, placed in

doss@@c:lfblr@ ptfacEhe n HERE SBE al i NYEPEL Y and t?]‘:é)ﬁ/wﬁ"eer}raﬁﬂout 85 and

abolhPereswhil gt Bey adir8bNheeL R4 Cadh\dl Ofwilts SO vieuch fentanyl by

n
generally in a perlog of about
weilght. ThlS can also be referred to as being "very highly

ave a Crax

comparable”.

"oral 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,
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 dissolve, generally in a period of about

10 to 30 minutes.
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10 to 30 mnutes.In another preferred aspect of the

present invention, there is provided an orally
waele@snesyr abl e ef f ervescent dosage form desi gnedI/iis2004/043703

the adm nistration of fentanyl and/or pharmaceutically

acceptabl e salts thereof thrpugh the oral cavity such

as_throu bucca i hgi val  or | i ngual . .

SarnrSE P o s Gk el h et oBlal PaRRlEon, there
is Thrsvidsdrubkat i orapref eiabhyegidblanok fitaetradeemt stdtlge form

or ot her such Vi ce rmtting.it to be easily held
designefle hdfd of q%‘epatigﬁ‘{‘lrb%sﬁr@%ﬁ%d £1%m ¢ heSTbRR and/or
pha@haeet bitc£i0sagedepr-abhas shees wedded ivhridighmeukhorhd cavity
dditiop, the dosa formw Il include_at |east about ,
Suc%s%“’r e$E8TPRAL a%ccggase%m@ﬁws Wei jﬁPliEﬁ?‘&%f ategrgdshration
route8g baske Mt Adingndwanlewdd ef eradd yrdetwieen cab@ut ferably
45% and about 55% | ess fentanyl when conpared to th

: I to.the,
wildoPPespondity ACTHIEK PrpPoREEL SUSRtATHEF W iiéing 1t to be
casGORPacabl en pmef elall Yohi ghhyt Lorpasablenandi e¥edn MKEE mouth

preferably very highly conparable in terns of Crax, as

oncgeltheadoganer BPTTY RRAISe efriteacitdusne FRUSD i f Irgpgdition,

theM fJRGean® f fent anybihge Previrdadel nMtAGH A 1dss fentanyl
fornul'ation, the correspondi ng dosage formin

(bagedoPdahte Wik e lsdssnd fhvenfToh RiGH deteciade and more

pre®RRROX, MBLel ¥ 88Qp¥LEr OfHans, Of 1H6Rt aB¥k OfedLSBentMHB when
preferably, it would include about 800 m crogranms of =
compagedn{p. thet cessprpendinh A HraricdudductYon theyx hetll be

com?gggﬂiepfpfgfgkaﬂyy mﬁgﬁﬁ Qegmﬁﬁriﬁﬁéféﬂh then more preferably
radi ti onal pharnacoklneglc properties neasured for

venyarhigild vdr eqapamadidle asn Cragmiwowid Gexrsi afl alelli famogenerally

equég@grggficg§ybd%xanp!e, in accordance with the present
I nvention, formulations nmay have a shorter Tmax, the

ti Aeuat i ch6fhe mimxiogwame orfententaonl i §sr epchetded in an
/ ab i.f erj o X '
ACT%@% Hor uiggpgﬁ, kﬁe cor98%$é§%§¥%xﬁ%ﬁéﬁ§pféﬁf Ehg??é§rdance

served concentration in a patient a
withdnithest pa¢sont werencdopar edutd thecloole espendixpgately 880
. ) 0 t ai ni t le 809 t anyl
Hucéggké%%th{A %%?ﬁgyegépuggSS'the%%%Fveﬁ%g?%Eaé éraﬁ%y would
inchedki rdantf G00dosagedmemss of fewtraasli.ng Fent alpdpite such a

dra%ggtgng?gyeéhﬁbe d%%%g%mggggegfc:ﬁ%gn%hgﬁ%%st %geaor more of
particurarty preferied aspect of present

thel weratifcdpnal pharmacokinetic properties measured for various
drugs, such as Cpax, would be similar, if not superior. For
example, in accordance with the present invention, formulations
may have a shorter Tpax, the time at which the maximum
concentration is reached and/or a comparable, if not superior,
Cnax, the highest observed concentration in the blood of a patient
after administration, when compared to the corresponding ACTIQ®
product containing at least 80% more fentanyl by weight. AUC or
areas under the curve will generally be linear for dosage forms
of increasing fentanyl content over the dosage ranges
contemplated.

In a particularly preferred aspect of the present invention,

it has been discovered that the formulations can be produced
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it has been discovered that the fornulations can be
producedhavi ng a roughly linear relationship between
waelo®s/0ef31f ent anyl (nmeasured by weight as a freRCHESHE)4/043703
and Cmax , specifically, over dose ranges of about 100
- 300 mc(rjograrrs per dose. IIEISLi near" shoul d be
.understood to an that there will be no_significan
havigos far EREED Y ﬂﬁgeaaséﬁﬂaFﬁﬁPFQé 8ﬁ§¥eﬁﬁ t %edogg gfntanyl
(mea3@rka %ﬁ&%ﬁ@h@%@@ £ 7ot eopsf exrablGh,,1,00 spBLiFimg)ly, over
usi ng within a 0.15 (p_less than ar _equaly . "
dose orPngBJ ﬁﬁéna?%HHUFQBégE%s“BéF%g6Fm8 §%?5e§°8F'gt binear
shou188e Mg dosage d aiden Whdt vanyitagwilbsebebebwesgnd@icant
__and 880 mcrograns of fentgl - This is. the preferred
diffiggpner dét R g TRBarHEGY i fresccOr Egﬁced st Pt e o 880
. invention. St d.anpi he 10t S| @penof AL waXy) 4
mlcr\?&rs?ﬁs_ |(ﬁl°(§og’%)% gﬁou%%l nglajy |5P<t)9c?(o. aeg 15(|)5K.6 As 2P
of Matfedp Aestuthes of ssnssledohdr-dibh, wHesebowruL®d 5o Part of
and 810 re “lin " rd Wi t:ht h ;

2 resanto] ndent 5. DOLEE o TOBD m i1 e vagt [y e dose
betwdrerdOrarnd d4e nordmyrams, oferfentot - " | ifhéar "Lsaghe preferred
defined herein in.terns of. an t -
way {hb BEnerTinbeE TAFETP] SFORCEhagdee (SOMRRIEL Lwention.
Stats ageotiangerdys betereeivmbout 2o Crand edyss 4hroldose)  should
pi cograps/ L/ m crogram That s, pi f. of I :
be Bad8Tnalo L 0t 16ht am BF £ uPSpotTi Saat e Gt F o herein,
dosdeter iaed sigh Bhaod10r uethere fiundarnoimabezeddpere with the

m crogram of the dose. "Between" in accordance wth
preddier piesentidmvenboses | ntl 4688 the ehdpsi Mestlymspgerior to

preferably, the ratio,i.s_about _2. 0 - d
the e_@€h°ﬁo?€¥pr 8?5?a8f’ic/ be \5\15%% a %ut%etfg?ggng%g%éﬁt @% g &FS oF
Crax Pt € Q¥ B ok L B8 Ct O QttaMotHkesdosanges are based on

mean data, cal culated for at |east.10 ts_in.a
apptopf 7 at @ 8%i qu“"E‘aldcot r(lgoaﬁe. i %g:ﬁ rgggﬁt’lstgegftahﬁs Egs petween
abo@6t apl o Sh@fdt has o ACTIQ (pr icdesamsyabini ofoatsout 1. Fhat  is
. picograns /ni/mcrogram Thus for_dqs far
plC%%ﬁ@%?nPﬁgfFHEag%LE%QﬁﬁuﬁFrofmfe%%aﬁ??gstﬁ%'gfe
amohi €At O&b@@gni@lreaviﬂe aboul tod cethdmre @iaxd, ifonmeflized per
. hore, up_to doses of 880 mcrograns, e.d.. aho
mickegFEYr ahsthisi PG he i ﬁFPon.nlﬁcgﬁgggg?eeﬁﬁg%iﬁ%%t?resent
invéHF:?fr_l d%ﬁﬂﬁie{)sorﬂm \wlglp@iabcso pMovederafétaiehy, the ratio is
rel ati onshi p between dose and Crax en,for at ed
abopie? -2 FaRRef Eodras 805 0 A0 HOT RS %!Fg%%no?bo“t 27

andf%P%QB%F.§fﬁ?@o&&ﬁﬁﬁ/ﬁMVmﬂc@bgﬁéﬁtiOmﬁéeeaﬂ@mgés(ﬁre based on
saltl.

mean data calculated for at least 10 patents in an appropriate

gro ortionate
en

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 Cpax, if not more, up to
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 Cpax Wwhen
formulated over a range of about 100 to about 800 micrograms of
fentanyl (free base) or a proprotionate amount of salt. Oof

course, for a single dose strength, this means that the ratio of
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course, for a single dose strength, this neans that
the ratio ofdose and Crax for that dose will have a
WO povea6s3nel ati onship to a series produced by neCEU$2004/043703
varying the sanme formulation to include nore or |ess
fentanyl over the described -f ange. Al so preferred as
one aspect in accordance wi_t'h the present invent.i ;
doseyranchf$rer vERIC eite fd daeige F Pertan (fg\éiaggggg?%p to a
serike dHIRISHEHGUnbHETAl 43y igighghealkbie Of o smilpl atigiraltoy include
cont ai ni n% 880 m crograns aor |ess (91‘ fentanyl, by
moreigHesshasBER BNt tHE WeFPGhPeBFT iR 178 %sase mat eri al

and KAaiRGearfaBxsobntegspbbaninbadtodddndeowishanthe present
most preferably | ess than about 1 hour. Yet

t hese, .
Lnvegdage F07 et WIS RAVE ACGESPr SHFBSORdx FOardduSEEdIned to

be 20BQYE: ofchel WeehAbqut 2.0 :3nd 13bat dudlingually containing
pi cograns/ nL/ m crogram ~ Met hods _.of admi ni steri g% t Fﬁﬁse th
880 Jodagegftanss oo 19ERL Ofai R YAl soP¥ oHE&APFat &85 & the

weig%}ﬁ{tci)fujcﬁél ¥ -oref gL efaeobosi Nt havasgosadapceow tkss than
e present 1 nvention, these fornul ations include

abow f br yebeenteand Bt derefqrakdtr dSSen EaRafCeR twilt oo - Yot

theg\é tggélé o bHL . Rr ef erabl M 4 hyau addid i@.@?'aﬁ"ﬁis_cuss_ed above
ad] ustl%g subst ance. Most preferab{l)q;;, t he pH agj U?t,l ng
of shissterTce abpusomdt Ri ngnét hetotthart ¢he RfCogRams/mh/microgram.

Metﬁoﬁog%nta%miﬁggggyfgg QL0D! ecubgs usatst cgepesat epain are
eftervescence. Particularly preférred dosage forns
alsal smtiampladeda di si ntegrant which pernits the dose

reﬂ%’lcgi UL, tlllcﬂ;eLgJ[:!L% andlar. g5atie af nSHBX 18Nt dQS@ance with
destr ibed herein. & particularly preferred exangl e
the obrasdhsi ithegnanoni sthese afohmglyebdag einplade efrfervescence
referred_are dosage NGl udi ng aithLher Mhichreferanl
to gggi Flsa?ege{lﬁ%raséln% pgen?);aor r?arngqlellegs theldi si ntegr anétgjée sreny
withush desttided. posidprefiepabipsthecei| | ¥pstspraferdoly, the
._ln a particularly preferr rhodi oent,. | R accopdances  +n
pH \A?({lfhui %r ec’élgﬁ arll%%en 3 or?,og}%ﬁgrgg% s provi ded an oral ©
compesages f or manpduabise f arr buccalgcwslasl | ngired or to  generate

oG LT 00, R0, 8 Ul s, g i
a d9ki808qra:ct ogriane pefrmfent ahy| dbye wedyittt imeas diadagsty and/or
e N
pre$ubstaneLadsick S taablies iexeigrinent 45 Br ekerabl ylgochate. Also
pre]%ggfglejllaglrgn dvgslalgebefocn:c?n%abilnecl%fding a filler which faciliates
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 1is provided an oral dosage form
suitable for Dbuccal, sublingual or gingival administration
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 least one pH adjusting substance and suitable

excipients. Preferably such a formulation will be capable of

providing a Tmax ©f 1.5 hours or less and/or a Cpax between about
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providing a Tmax of 1.5 hours or | ess and/or a Crax
bet ween about 2. 0 and about 4.0 picograns/ nL/ m crogram
wEr@smeessanot her way, the Chmax f the dosage f orPGI/US20041€43703
present invention are conparable to the Crax of an
ACTIQr) fornmulation contai n| ng at | east about 80
percent nore fentanyl by wetght her _pr r
2.0 Sebeaneeh 1o S g, BAOLRS REEAEEIRY, ne

o bF Whihidd aBeutr 2% of that poksAGE! Gg('uvﬁnhavm ngrat comparable
" "éast about 80% nore fentanyl .free

to threef@nabP§ wint rﬁwlﬁ@ouﬁo%%a&ﬁanefeoﬁl %Péxgr &fer aebéiSt about

80 p\é@:E ip about - 15%th ‘ieof)y | fe B0t her plaftlamuﬂtﬂEh:y preferred
preferred enbodi nent in accordance W|th the esen

i
emborliment i othesherespgepriovided art ot y2 di-snt él Stapte within
aboug:abi%t %lfl t@palte ber Mi‘é@ hS¥d ngual 1 s tgi agbual 80% more

mni stration containing about 100 200, . 300, .40 5
fentﬁﬁQlorfmo A %% oy ame 1ehtt emrad§Irab ?T%aéqﬁ?:ganaﬁbé’ufqr )% and

evenb%%%eksge%g@cﬁg r}Prxlﬁ_t% Lferyescents colple s .and at | east

adj usti substance, as well as suitable dance
exai mre:n:tl’@r gaa,nj:ld:@@ggéyf @IrﬁlfBéFﬁ% EQBQBP&e% in accordan

WlthCrTaQ%\il ;%LeeaSeHEax cakout 1. 3nhedrsigr kessiasd/ okna orally

ween a out 2.7"and about 3.5 1
dlsmte@gaaﬁre/ whbiretr ogt babld nfgetbuscthers WHgddrARnCL §ingiva

adm:?%%%ﬁragtgcg Vé"o%@a&ﬁfn@ﬁ%&% hyenbigen, sy ofod,hes00 or 800

rons previou ment i oned herein may consi st
micesgentsi ad yf@rfitafre,rilt,anyebas%eeif erabhy f firgearPasfour@c of€ast one

effeé:fvfoegfg\e%go m caogr%qig %% IngaQ@t(én@ pH quf@sL&.%Qj Mostafce, as

t'Pcolp east one pH adj ustin c
wellSubst auanalanel s&cilabére:sexcm)l(énﬂ@,sm cﬁoﬁﬁebééﬁ‘éblcép@?le ©

provi di ng bet n 2.-0 AN aPQyioA. @ Cpax of
Pro‘fﬁddﬁ]@r a?rB/Tng‘/lT? r8 Plaltr% V“{eme?r eﬁg\?%% erabl l'y betvveenoabout
betwech amduabout 3nd qungrmﬁspmtbm@m%/gﬂa/mwé@arﬁﬁst
preferably b ween ut 2.7 d th th sent
pl%gifﬁﬁslaﬂf’ eEro&?)g lglnatco al %?cg%gaa%el enst abont °*°
s nvdB%dessafkgnbanyne hadrrar AGCHNG( rireajosagé yf graptioned heredin

provi di ng conpar In.the pr t ext,
may " genst 3% i AgS @@ﬁﬂyaﬁ?}a%?mansvlm;&f?%gféi ge%)gnyamount of

2boSXCI PhENt 1 PL - SOMRiNAd 0N fseXCipieant s upr, tas 880 pg), an
appropri at e, any anount of any exci pl ent

or
effeonbigwmtt onovblexciapi erast a§ifel Bt a§déH§tiﬂl—9 adi"hsERRGe 2"

sulgalilbft an?{%lgﬁeﬁgg oAt ofe pléa?ﬂb@!@“cﬂig pubstanse tahaCmax of
e basic and nove characterlst) cs of the re
betwawentitout TAu8, andpaprbpell - lexpippPeREms/mb/microgram,  mo

preferably between 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
Cpax. In the present context, "consisting essentially of" is meant
to exclude any excipient or combination of excipients or, as
appropriate, any amount of any excipient or combination of
excipients, as well as any PpH adjusting substance or any amount
of pH adjusting substance that would alter the basic and novel
characteristics of the invention. Thus, a particular excipient

or mixture of excipients that would increase the Tmax to 2.5 hours
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or m xture of excipients that would increase the Trmax
to 2.5 hoursor greater would be excluded. Simlarly,
wapasaesin for exenplary purposes only, a conbPCHUSIN4/043703
of excipients provided in a specific anount which
woul d alter Chmax to a level got contenpl ated woul d be
or §¥ELLLEd, / in%%|?§%ﬁﬂggq.o%i%ﬁ9§§Eylngﬁg BYRi @nglPrexemplary
act ose nonohydrat'e, I'1’'e 'generaltfy undesirable,
purpbseh ovoly d anctomdiigailotant | gxclnientshervraedr itnaxspecific
of , t he, dosa orns_of, the inv |0 0 '
amoyih ¢ %ékwﬂéﬁiéiﬂltﬁge e o %t%eﬁgﬁ%ﬁqg%:#%%géébo%téﬁ%would be
exchtide@0% r®speallivelmount-heyf camoabtkinkde PVBpewttd/@yx lactose

dversely. Thus, these unts . of. these exgi.pient
mona]ﬁy ’6%?'natw%hfé m%?fa%agl xclﬁ%eflﬁar?%é%’pa;&ﬁl%& arly T ot
sigpi ef esned; eabosh menté of..t bics Caspect tifiet Hespgesdntrms of the
. invention, there are provided dosage for onsj st
tovgREE | SP o ChatiRe i 0. s BRR A AFonreiobepetidld ana at
levbept anybs ealicpbat edswscifienrtiagnylthbyeeabaséteor thespkbperties

thereof, sodjumstarch glycol ate, nnitol, at_|least '
advghge bt adj ustHig sﬁggf%nc%mgﬁﬁ %t'?gas%ﬁ%Sé exciplents, in

comBl hgtvescamuicoupl excRi@der ably, these dosage forns
provide a Tpax of about 1.5 hqégs,or | ess, rati o of

QbR #oPHBES DIt REERC BEOh 3 LI aBGuL 140 SPeSt Of the
preBEEOIIARNFLLH], Cro@ram ade | bReakdéiBXosabl dbsflys consisting
and/or_ a Cmax that is conparablg s defi ned herein, fanvl
esseRbigbkageFor ACHEPRY sifi t &%k PEP LRLTEIIT Wbl Cfgusfrtanyl,

calh18t8gi v adminigtratben.ndy,e prefergbly, ddereof, sodium
anmount of fentanyl neasured as a free base i,s 100- 80

0
StagFlr Gg¥arbatHl sEARBHERp| 3t etS33" afbt hBF 4SpBEtiRY FHBStance

andl R¥eNtd-0n aif nethodesebnadabipsteri pgekenptvny) tBese dosage
patients exper|enC|n% ain in general including but

p :
forpst PPVl ARk tTex IPdciRPHENL - P MR etk 154in, & &RREC ©F Cmax tO

dosBaEE’bQEMeéﬁrégéﬁtzyjbh%hhi%b@ﬁ%né,@a%fbééﬁaﬂ§ﬂﬁiuﬁ§cgbgram, a
accl dent s, neuropathlc pal n, surgical or postogeratlve

linpaiknCrpalhthr épser dindese 2orCreorfdial ¢f GOHeRTeRaf as defined

her8§H9eEheCéB§§5?p?&fﬁ@%@kﬂ§1§E¥ﬁgﬂy§ Hor BReaKkiNraughingual or
pain as a result of cancer. A preferred nethod

ginghuhldedniives Btadponof Henenpsederalylito epamosnt A fentanyl
meaggg?dtQ§F§Q%x§p§m%%ahgyl 6§éﬁ%@&kﬁgb§aﬁgtervescent

et di sclose erein for ccal , "gingival or .
sublenguaintzopilated r asi omotlisirchesprttudes Fhgosenpintion are

met %an%%' QLmQSEES%Enﬁbggbt&QgI @ﬁO gkﬁ@ﬂgﬁag§periencing bain
neasuread as a 1ree pase) , nd OP I ng the dosage
in fggmardad tihreluding but not limited to: back pain, lower back
pain, joint pain, any form of arthritic pain, pain from trauma or
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
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

mouth of the patient for a time sufficient to allow transport of
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nmouth of the patient for a tine sufficient to all ow
transport ofsaid dose (or a therapeutically
waep@siéiseant and/ or effective portion thereof)PET/o820041e43703
oral cavity to the blood stream Preferably, the
patient is instructed, trained or watched to ensure
~that the dose is not small&ﬁkd and.instead to,he .
saidexdestt pract fcdBIFaPERELFRht ANyt 9L aFEn hea?ﬂ&ﬁf effective

port&géouﬁﬁéfgg%)prfgeﬁe iofe t Beasurdaces, wicbhi thé heolmdt hstream.
and oral cavity. The nethod al so preferably includ

Prefehebyep t&fe hBREH#)F t A8 do¥dgE F6Pm i md Grotith,ratehed to

ensusHbghant iiakl yowt HQUt, DAY 1blredM bRENihBEe® ato the extent
cavity. In another preferred aspect, the dose
praciiissblvestit sEameamat e tershibea PreEn tHREPEN PRE BF ™ore of

the Q&&W%%gs5w&@giﬁotﬂkn%ngh Che sush meybDed. i sTRemBEBREd also
of "treating epl sodes of breakthrough cancer pain

pref@@ﬁplysﬁnglpﬂessﬁépss@ﬁpppgvﬂuﬂﬁéngnqQﬁtqQﬂaqﬁxﬁpQﬁ in the
mout, boustub]'slc%%rnrpi%'iggr mhgﬁtf %%Rfﬁ.‘ﬁw icialv@iﬂl'?ﬂr?dtl@é 8ral cavity.

entany free se or an equival ent amount of a salt
In arhemeof priefearddsageetor nteonprssi Ags anl erT/tipdacearates or

has GORRLE LflAMOUIe Ofr 8RAULLD & Cadbold A2t By wel ght of

the~dosage Torm a pH adjusting substance in an anmount
?bnabOBUSB.SmEDha@ouﬁs25@6bvtheﬁghpfoftfﬁ%thﬁ%aé@lSOdes of

m a a starc y in. t a 0 i
bre%ﬁ% "2 96_%?%35 dﬁ?g%fggégifdgg%egggrg?%ﬁﬁeQ%%SESEVi&hng .
iniﬂ;iﬁﬂmdossleswft altlomtf A00deficveyyared ohi fetiervdnylaladrlgssd as 2

e _or cosa of _a pat.i V. Vi ng" ity | ;

fentpiger é%@&g%taﬁgt F er‘_’rltr)lvfg ﬁlgg%%%gg%m%r%m%r Lh?nsadlp;:ac%aeé:ee o, in
a dekabavimgnsooeene hand aut edfedispense saovhla ddsageount of

formare incluyded, The. nmeth | sq i u | aci ; ;
abotine dosaie ol Rt HE-THuth Grot REBdr: Set el dipedusting
subéﬁhﬁ@_@@&k aan@dmbhat uppedbart lakertogakpuf of5% by mgeight of the

sufficient to deliver .a ther utically ef iLve
dosagfufetBf &8Fd ¥ entanyt & ¥%%§i§%iﬁgoFéF ﬁ%@%%g.(¥aeo'25 ko
abo$@NMBoFeiRodEByh becenphey etbSfagfe t her r eatTient dofaas héprm is

~types of pain including,any type of back i n,
sui S CHR® GO DOSTapSrarte BAFHCARH ReurObath < Fucose oF
a gakivauld net, haye,heamgexpect ed tirateddtowoul thife removing a

possi bl e to produce an orally disintegrable.tab .
dos &) G 6K AARPAKEEF abF OFF Dt GITSRYE | R7gnaT6 of dispense

sucﬁié{éﬁg?@%@h:Mﬁ§1039@bH§mQEdEHOVidhmg Thaxhed k150 includes

e St B LN 80 G 08 S L Ol AW e cne
cheek and the upper 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.

It 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 Tmax of 1.5 hours or less containing 880 micrograms
of fentanyl or less, measured as free base, preferably having a

desirable Cpax- While certain literature for the ACTIQ lozenge
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desirable Crax . While certain literature for the
ACTI Q | ozengesuggests a Trmac of about 45 m nutes,
wo e®sioeigihas shown this to be nore |ike two hoReBUS2004/043703
was not expected that it would be possible to produce
an orally disintegrable dosage form designed for

sugg@g%nasﬁ:r at b@naeéu{ ent apyluddy t he seral 68yl kYohAr eHgh to be
buccal , subl i ngual or gingival admnisStration route

morenhikh tentitRst at | east about 45% | ess fentanyl than
tE‘E @‘g' %E) IeQBééQ@df@Jam W GRRIOWeded scoppar %Q' Sroduce an

. was al so not expected that it woul
oralwss;’qlﬁlletﬁ@rpbb@lud@sa@e ofarhyddpsymeégiasl @ddlégagératlon of

fentgggakt Erq USfe R J]_:F:P_L t rc%%tlt ai ghﬁg@&xl rblP&,ratl' Cu's%rblt:LHSual or

roug paln experienced by tancer pat'i ents
gingwvel eedmant hieraipidr caduby efficbt icpatafpedt atafrearbuabout 45%

whi pr e elief
less ﬁ%ggﬁﬁglnogég haﬁgggoo nor e prefgébbly norék%ﬁgn 86% gy tded
compamdbMBsﬁmanﬁerably 90% or nore of the fentanyl dose

| $pabsorbed it he blegf??dstcrh% m fromdng °£>§eop°oasn dite to

across théoral " hucosa was al sO not expecC
produke @nxcubldgsagelhoegsaMledqpagﬁ mﬂvhnlew$ agt i Ve to treat

ar ed to urrep roducts 0
paanlh%%? tBFRE D %5na osg%B foOr9ex gxééégé%ced' Py
canc@@ﬂfpiﬁﬂ&ﬁis nﬁB@x@ﬂjlomerthenammyeceilabo&ﬂféﬂﬁivbo apoutt (an

800 90- n accor dance th another aspect
o piiachy GeBnP P RUNa PORC TTHA 5 © e F dosle nagrerally
moreOfthamki75g, ambMGC@kefgtﬁmﬂyNﬁoﬁﬁ bl iggUaind most preferably

, effervesce age formca abI f prOV| i ng
905 ot B TRoreE of foa TaTaRY e oS ohb han e EERe oy i g Lood
stre@ifXroMethd@ &Iy =afi tgbadtodH0Ho o&bﬂumuSG@a

m_crograns; a co arab t a_dose o

abGut’e4594 FRsCF ¢ %ﬁﬁﬂedwl’c?:ggtcgh%a?f@ﬁ % f%rms having
&DIﬁﬂﬁﬁﬁ%@%C%@&lE@rmﬂh?tb@ﬂp@ﬂ&h 1) éﬁﬂﬂéﬂﬁﬂytd&ikﬁaﬁﬁ products

dose; and a ratio of Crax to dose of 2.0 to 4.0 N
coulg c%r aBPRE/ Mifcr byFaRs O Fhis £ aleésnpﬁ%eaxwple, + 15%

confmd)éh?r ee%ﬁ:@% at onferf ent any. adD (cpﬁsggogg t1'6@ \4;%' gggou({f 800 pg

ase) of between out to about 800
(90-migor gy ans per dosage formwi th an effective anDunt of
an effervescent c¢ouple, an effective unt of

adPusCrREISHBRL YhtR RRPHEH e BPSodici Ty & &aide Hhyention,

thereheis provided a method of making a buccal, gingival or
sublingual, effervescent fentanyl dosage form capable of
providing one or more of: a linear relationship between dose and
Cmax over a range of about 100 to about 800 micrograms; a
comparable Cmax at a dose of at leastAabout 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
picograms/mL/micrograms. This 1is accomplished by mixing an
amount of fentanyl (based on the weight of the free base) of
between about 100 to about 800 micrograms per dosage form with an
effective amount of an effervescent couple, an effective amount
of a pH adjusting substance capable of producing a change in the

localized pH in the microenvironment at the suxrface contact area
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| ocalized pH in the mcroenvironnent at the surface
contact areaof the oral mucosa and the dosage form
woepme/opdared in the nmouth of a patient ("l ocal PEUSIBENY43703
, as nmeasured as described herein, of at |east 0.5 pH
units when conpared to an iggnti cal formulation
W t hout _the pH adj usting, subStance, and a .disintegrant
of AP cATPErAFE3ST hPYob2® r &Rt 2#10,3:111 ior?ecaeriquacaer% 1rattlanc()e mouth
of @f p@Eﬁén@Sd"ﬂi@&@l:&&dﬂeﬁE’l’ﬂ bets abeweiréthese @secribed herein,
conpressed into a tablet or otherwse forned into a. .
of d88agt®? Bt m st ndttortfenti offaf t eCARPYEES. PRr &P aptertical
forhiiStiYrPcessthsuaccanpl i sped widiheutingr anulmdt=one, and a
. al though the individual naterials usegl may be . .
disgharaAted "BefBr PTHNITg. TThusosE wet @?%%%ﬂ'at edngagary and
rat SQULE BRaMSHH afost fdd |®&Isdrival abbeeW sehdsy and compressed
~ direct COﬂEreSSI on process . Mre preferably, the ,
intaethodabsebse&r t BLhaKE e dSeapgedf orth© pPef%¥%® gorm using
conlt@ll 8nait RlcHRrgddses aclEoeadly el @ashiepsbebwaeBomplished
. dose and Cmax over a range of apout 100 to about 800
withpet ogram%aialqﬂﬂrghﬁll%/tl‘mﬁg]ar% el ek ke Ly ST 16 Satused may
pe L88aL1 20OV, S0 %?i%(ifn%nt anylswhenyeengaaadl e AL r could
a
t the sane dose and/or a ratio of Crax to _dose of
be Wekdeas sboiitllery dndambetpeniise dry and direct compression
progggg.rgr ans/ mL/ mcrogranms . This is acconplished by
m xing an amount of fentanyl or a salt thereof
appoopr bat £ tab lor ovitge etiosdédseryisted huier dfdosage form,
0$206, T Or IR, £ACH fiawl ween abeuhr10Q13R4oA80Ub bet
preg% m%rograrrs of fent ;}%ﬁ/@can effervegcent coapl ey}%n sreen
dosanaafoUmntx obpvabout rénge ah@rowB5%y trepghtitof 0Pheicrograms,
f.i ni.shed _daosage _for , diust;i u C&0s
8 }}Wh&ﬁ anmpun agiebgfn\f\q/g{e%Ma\kg%u%g%?gbtﬁobgb&ﬁ%s%%%vﬁ esé)o Less
fensbaythwhbycobaperéd am AEHUNMtaDf tiet seen dboutawd/ s a ratio
and about 20% w w with or. wthout, mannitol,
of co ess?%g ggﬁ% ir?tff) ab ta%eglt iénba dry§é4t7at %.%1 about 3.5
picBE@Eemathy/imﬂdmwlaknadj ustiitig sibstanmeepiishegr ow daiging an
chan [ ocal.i zed pH of , at_. | . uni t -
amoRR n%%on‘geé}téaﬂlytlo %n r‘gdés’r?tl itcahe% %?%u%g}%#tgﬁ}\%\?? ﬁo&to provide a
pregiamern DAl hEb &ESCRI Rbls@ie THicough cutct heaeintg rleetween about
specificatign, including th | ai ns,, the
100" Ggiaprbee~ SHD FAFFETTONG Of (Ho UDRd, “Luch gEvescent couple
in ::a‘l:il’prﬂ_?[[dlﬁ‘ﬂtng)"f asby'tCc BTPEd SEsolt aBSMeby asigiavef” the finished
dosagg\”fnogr’ms (w/w), a pH adjustig substance in an amount of
between 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
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," T"having,"

"includes," "include" and "including," and variations thereof,
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"includes,"” "include" and "including,"” and variations

t hereof , neans that the nanmed steps, elenents or
woraioenesis to which it refers are essential, beeT/U81964/043703

steps, elenents or materials may be added and stil

forma construct with the scope of the claimor

di scl osure. Wien recited inidescribing the jnvention

meaphd thata tcaitmed Heanfy t A YHS .%eﬁﬁlﬁ%ﬁl%ﬂ fRatnich it

refbBs Chak MBGsd St iGANSIARS @A hke Whabsf okl emsnafndor materials may
potentially nore. These terns, partlcularl when
be aEPFfleantotEhal mEoTRI & FROPHSITE Brtiopdit CHRRRF i The claim

or B9tcexshide agdint Ireeekedume&ééeﬁﬁln@mmslasfeﬁew@dasnd in a
steps . For purposes of the present invention, unless ,

clapmheriii saedafi niethtni tther ebpeertian a%ﬁec‘f’?‘?"% priop&taymed  is

con§h8L AL <?eEbS%hgto%o!§Bh§b%%d %Q%eﬁ%&ﬁl subst-anti atlase terms,
as app to any criteria, such as a property,

parthanbetly | Wi anphiad all elaiBans 5E6 ABELUPHES sPAt agen-ended

andcmh;eBA@ ' é} UGl nBasure, such Lhal-ong skikheghd n dhenetnods

woul d Understand that tHhe benefit to be achi eved,

Steps the condition or property value desired is net. The

pr?§§n 4&&%@%'0 f'Q§JUdggeseﬂE(nyav@ﬁE§8£; QHggﬁﬁﬁeotherw1se
f of m cot I'sing between out 100 and about
def¢nedr@gmanﬂﬁs@bcteﬁmanylSpeaiéuiaPédP%StYeanﬂ?@CWQQ&ﬁtlc or
Lt t, bl e f al
R T L e
suchorm awhevpgrigperdharadieni st &¢ edr e Wiovtlget nggnet tpomeet the
al nmucosa for. a suffici '
scab P8, AT RG o T G Rty ST FEEE obf SRRFRE, R e ot
wou&ﬁsteaderimﬁuraﬁmatoftﬁnabeUeﬂbse'bf et weeh igbedt Or the
N nd about 4.0, refe I tween about 2.3

conéﬁglgﬁoﬁ¥ Braeg e ﬁ%s?epr %?%€QIy gt%v\/een about 2.7
andhabpués&td :pimgﬁansiatludeaognamm ldspleetr eal Fredge form
Most preferably, the relationship betmeen dose and

commﬁlng lHefEapnf Googssel U BREWSERW Eboiit0 H60 AntCHisgiams) of

fen%ggy Q9E§ﬂ§t&@n9§r%gnEQnQXh%&ego%%§e0thﬁ?WﬂSgalt thereof,
ornufated I'n the sane way. dosage forn1preferab|y

Sulftabﬂheifoéohpﬁi?%bs awblﬂéwalor@ pHedvast eAgiadpsrant- The
dosgg ?& gea%keﬂn%r%&é§£¥e§8ﬁ9£1§9£R&§ by NESE A RACGH: to the

in an anount that is sufficient to provide,
Oraﬂh@u@esarédrTﬁaﬁuéﬁkﬂxﬁnﬁjﬁ%@erTHé FoPagéef 6EnPaPEHding & Tnax

of Hr%f% 3 Ey goﬂpgéseslﬁta&&%@imPnQnﬁﬁg%nget that rth8io of Cpax
sel ecte provid

to dose of between about 2.0 and about 4.0, more preferably
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 for
dose of between about 100 and about 800‘micrograms compared to
other doses otherwise formulated in the same way.

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 Cpax. The dosage form also preferably
comprises at least one excipient that is selected and provided in

an amount which, in combination with the at least one pH
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an anount which, in conbination with the at |east one
pHadj usti ng substance and the at | east one

webdosngssrent coupl e, provide the desired TraakRCHON004/043703
Cmax . A nmethod of adm nistering fentanyl to a patient
experiencing pain is another aspect of the invention.
This nmethod can conpri se thé4steps of contactin

{
2djwEngEBREEFICH PRET ERE i3 ne8T°t hEFEof® 'etrﬁfezf%enlge couple,

proPf & |ahedld%I51&egr@nQLeandd/Q>%a@§axform The dosage form
i ncl udes a dose of fentanyl of be en _about 100
( Fo-mggmd rﬁfcraél@f-aﬁétfﬁ%uﬁeé& 2510 2Py 8eP $8)° %%‘?e“e“cmg
pallgos_'@geatlgfzﬂérora%)e%%l t oEhefieof inThBatdesage fIWll’slﬂ i Bethod can
capabl e of providing a Tmax of 1.5 hours or Qﬁ
compwiciorthe retdRe off CREEaF1iaBsENYf bRt BPRbdlt 2 RpTient in

nee@”%@%% 4,{&n MR € o@é@ﬁ.?r QHJSYLHQQE;W@BHJe abadts a§e3 Beh. The
about 3.5 and nost preferab éy éetmeen about 2.
§F

and
dosmufoasn Slrmld{fgirsa@s/d@@ﬁmoér AP EhdPEr bﬁtw%a?bout 100-800
(90 r@é@‘)t IIR?%P?RE% s WeRrn sQrey and dosee pyLfarabiar f&fsa&;e form,

dosage |ncludes at | east 45% | ess fentaqg
or ahamlwvomeremﬂner Eihsedpeage e5um bed GRsaRg ScBiMBFEYHF1RY @ Tnax
or Kngwy deli %Er fQrmatg /o The (desagesf @ m it heldd idE between

CONt aCt Wi t e oral mucosa of the patient for a tlne
abosUf2|@|@mﬁ1a®qmtldwobr@mﬂﬁNHrQﬁeﬁéb@ﬁeﬁﬁﬁéﬁﬁpcﬂqqyt -3 and

abogi:g? %‘H Iﬁ)ési?’f%fgf aq)lezorﬁé%e(hf ihe,f ept ankhd about 3.5

prefer y nore t 5 9 nore preferably nore than

plc8@%rafn,dnlwmsiclmgeﬁer ablyo90%or insre sfleheodds PO Cnax

and Qgsg,r al & Vlt t%ogfh? Q%ggﬂ Sféﬁ@@l’)%ctr (l%%lhagsoﬁ’él least 45%
. P Anot Her Ya

03 spec e Tnvention provides a
1esdos&g®tbmwﬁlcdﬂpnlS|mgubbetmeeﬁrub@@t R0 arekEbgded using

conggr?ze%flrax;]o%n wrnee 1&%%&9”#5 ?£stS§g$ égmnc%ﬁﬁuﬂ ergeld in

ase anyl used
contset wihtanteanoumatl pmovsdlng ameemnnxﬁnunﬂpra@o@nmeoﬁuff101ent

n free basg by 0 S
to §EEP§b¥§aP8?OBEC%§I th%ﬁébaﬂé orgg%ﬁg§§gﬁgg%t or effective
por@dsh ni 8Er athen. fEhEadpsagepfafmqathn1mwmmert@an 75%, more
adm nj st er ed ACL | it to t r.a COs
pregﬁf??%Yeﬁ?r?iE% géta%%€9%0%$ %¥%£%%ﬁ£%¥ 5ﬁ%ha%? #%ﬁf%f the
dosk$ &koheask aheut cAyitg alouihel 25Godrosterqrmeferaddsy the oral

bet ween about 80 and about 120% and nost preferably
mucggtween about 85%to about 115%that of an ACTIQr)

f orRYLR + O speerei v t Rl athesntnel ugesvatiebeast dBB¥ge form

nmor e _
comprising: between about 100 and about 800 micrograms of
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 welght. The dosage
form is suitable fér buccal, sublingual or gingival
administration. The dosage form, when properly administered by
contacting it to the oral mucosa for a sufficient <time, 1is
capable of providing a Cpax 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

fentanyl by weight. Preferably, this dosage form also includes
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fentanyl by weight. Preferably, this dosage formal so
i ncl udesat |east one pH adjusting substance and at
wo e@sesne ef f ervescent couple in an anount WhPCTIUBR04/043703

sufficient to provide the stated Cnax - Even nore
preferably, the dosage form \Mtﬁurther conprises at | east
one ex0|p| n_ampunt [ atjon

at 14 at®ns é’gltn aSﬁEng:P%\dJ uq% tiaﬁlgcesu St gﬁcggg%g &118 ?f\fé&escent

couprAasinons effemtesaenth C:Os,lplseffsomlftf | €d em:otvmdpr ¢hedestated

the_desired Cmax s also con
Crax of BYH rﬂ“%ﬁ‘*?er]?1?1egfefré3;a§[é’l‘1yth ggsﬁg?l en% e%(%lé%eerncc néﬂq(%es at
leaddl @né:OéT?dEi;Sié}g: the st easowft cantact iig ¢dmbioreadion with the
nmucosa of a patient, in . need t eof with nor 1
at L&ttt egraml Bl dgubigts Habm HPERERFRE TRV SF ddte geast one
efrd Bt @Eub@bmﬁgns@&ﬁﬂﬂlehQOtOSﬁﬁoﬁi@éngﬁW&31red Crax -
(measured as a free basg%llger dosage jirorm

an, . . .
etheAd ents arbhiit  SFOASERI-E Pher Bof °° ﬂ‘éddogggea‘fl%?r}rlls)cermg

fen€Xy DI ¢S & gHEleMB|Qﬁpéfﬁéﬂcﬂﬁ@a%kuﬁbQﬂﬁqﬁﬁﬂmmg abeutsteps of
125% nore preferably between about 80 an bohut Oo{g

conlgmet Hsst thir P et abiycdiet \ider? atfiuite T 859h oﬂ%@ effé’gﬁ th an

oraif?t Pfs iah AHCILEET) dddnd atrioen |weleli nhaAtudegast 883%e of
nore fentanyl by weight. The dosage formis held jn

fengomrhcet W tvadie ot MmIfs8400FiFRIFARS eHRCF VI S e free

baséyfﬁé§|ég§a§ A OWol T aRSPRELvA driteraReuki 6@l kysalt thereof.
significant” or effective portion of the fentanyl

The poebagablfp rmorexhtkaihs 75%Cumor g isitef £F aby LRBPE taﬂ?ﬁﬁt 75% to
abo§g/§§§g nﬁéfepﬁféfgﬁ§ﬂi& %@%%@énngﬁgu@f8©h§n@0§BouﬁVIHD and

e oral cavity to the biood stream across the o
moshuposéerahlmwtwv@wnbébﬂuﬁl &Tovier eadx’c%tlltf’ﬁetﬁ% 6? an ACTIQ®

formu Icﬁfaﬁﬁgﬁﬁﬁgﬁ'%tp@e%g §bbnﬂo§9b§éﬁg weight. The

conbi ne Wth a starch ¢ yco at e,
dosega proaov des sitgricf | Emntcoativaht agéd phrei QFcdr TWCQF ngf the

patﬁ?n%he:?nnunt Oft Sgta fﬁﬁyyénks rggUlrgth%N' Qgﬁhgﬂort a

as al'so Been found t at certain excipients in
theecapbinatd dry vaIdml@ﬁenVesceﬂffmmee§O§ﬁdOpHOédjﬁDgt fegtanyl,

ubst ances ca, n n r 3
e
pre}ﬁal‘fh}bbyﬂ 20 f or mnbael ofi tBecapadl efofm athe evidy edeity to the

ts descri be%hge[jel one need only undertake a

bloPau?JFﬁ%aIﬁLﬁ’fﬁ:noscgl i“Accal st Uy’ 6F that fornulation in at
| eagthdd p&kiendrs. dﬂéfwvappdopha‘atm@lusa cdl eftfggyescence and

a g%glr%;::lqss gnst glg}i)t%hgnéer,adbg#: Jr.]gllllwfl %JhenExgg%ienséaOf with a
starch glycolate, can provide significant advantages particular
in terms of the amount of fentanyl that is required for dosing.
It has also been found that certain excipients in combination
with effervescent couples and pH adjusting substances can provide
even better, and very unexpected, results.

Determining whether or not a particular formulation is
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

follow:
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follow Cinical Study Design and Conduct This study
and I nformed Consent Forms (ICF) were Institutiona
weRewseussBoar d (1 RB) approved. Al subjects realCHIS2004/043703
signed an | RB- approved I CF prior to study initiation.
Signed and witnessed ICFs are on file. For the first

two periods the study utiliz®d a single - dose,
r5H@ﬁﬁp§¥d5t¥9¥wpes”gﬁbéﬂg—ggggéﬁEcrogsover desi gn of

t he;desi gnaded best angdrdefer encenpsoductrermand (ICF)  were
subj ects_were randonm zed to receive on

InsﬁﬂiﬂtﬂpéﬁélR?%%?Wf%ﬁ%ﬁﬂzﬁ33§ﬁsa88FPﬁﬁdPer%§% %ﬁkjﬁﬁﬁs read and

s:.gr?eq:fjja%CtI%B\A% Lerbabdontzedy aoe eI etudy aidiastsad osi.atseégned and
| owi ng a 10-hour overnight fast. There was a 7-day
WltMﬂsﬁﬁMﬂCFﬁt@¥©aﬁlH@ﬂWEen the.three dose

adsg NiiSlr %‘r%@s b N®eSYBLECEBe WOE @i F O i NEfkd Oa tdthgle-dose,
clinic through 36 hours post-fentanyl adm ni strati on
randrmrelzmbj eves-webel scPeeRedoiRIHTP 2 Ok i oG sesignated

test! %ﬂ Al ldpat. J:_I-Q&LJ(.,Stg eeghAg geedyr eyd iCl wd@ldomized to
cal history, physical exam nation (height, wei

recéameorsg zef Vhrgq; gd@hglorﬁﬂd tggg) fo%a&qllqﬂscé:}url%gt Period
| aboy ats%ieéﬁft St Rennt dﬁo%&eds%d&n GOEM StIYs fasted state

urinal ysi V anti body screen, hepatitis B surface
folhmmmgﬁnasdﬂebnurhewammugbtcfaﬁtlbé@@r§cﬂ€§h aggrifgy washout

1nt§5eaglnagc¥ 13 FMaLeS &N%’é ) dﬁd RS GEE8RafPns. The subjects

fifiabi nol a5 an opI Oi subjects enrolled in the
werét uot;ndﬁmteusf ked the idldindsi ohhexedlusidin &ourer i Rogk-fentanyl
listed.,i.n the protocol. A total of 42 subjects, 17
IRt EE HAE™25 femal es, were enrolled in the study, and

BQHSEUbJSEBj sctd 7waaé escardneg fwertrhhes 2lcotmyet BYIPRe to study
enrﬁir%%/nt[ Ejggﬁt%%éﬁe ggﬁgpiggcet&% }LHEQ 84041 %d@%@l istory,

Feeeived Iunch 19 hours pri or
phyts@c&ipsbﬂ@mlldaﬂftttﬁf lﬂeh@]mlr,s peug)hlt,t ofd@rgqanglzgmd wtal signs,

snack 11 hours prlor to.dosin Th e
andob‘g%q;\/,ed ap O rIJ1 gﬂJfa*?or ec&?’sl{%a c(iﬁ%mgtegfogy, serum
cheil%ﬁﬁ@}duiﬁﬁblg?ﬂs sqhsduémtmhnﬁyrndneﬂmed'wwndtuﬁuﬁcﬁ3a§urface
ours postdose,, di nner at 5 hours st
antigema e 13 ?%%?Elﬁﬁ%t os#'t i§1 ?ea%%%%?laggegnancy
[feﬁgﬂ_%/ﬁdor@ty]ad;d%gﬂoblf scposit dose, catnnablnnaid%arﬁi honiros.ds .
post dose, an i nner at. 33 hours postdo ey The s
meﬁélrunsqbde€5ﬁsun%p¥§%}%ﬂ cohdl é% brog i SHLEEE e
inclusion/exclusion criteria as listed in the protocol A total

of 42 subjects, 17 males and 25 females, were enrolled in the
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
subjects then observed a 1l0-hour overnight fast. On Day 1, 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.
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citrus - , caffeine-, or xanthine - containing foods

or beverages for 48 hours prior to and during each
w@ensoes3ed confi nenent. Subjects were to be ni POL/US®04/043703

and tobacco - free for at least 6 nonths prior to

enrolling in the study. In dition, over -the-

counter nedications were_prohibited_7 da i ,
d@SPnFURAG “Bir i"TG St H'ié)tstESy SOPrEsTr pt| gﬁ%ﬁgr&hggt itb%r?s?COll“r

citMBre patralhowedd 4 days nprtofitdn dosifpdendrdirevegages for

the study (excluding hornonal contracepti f ,
18 ieskeel 83§07 BRIEHY THOSE Gy PRSI SOb]RCTY WG T SUects

werd €RHA seabedhd orah halascattteeet her fent Bawdt o traattds prior
was adm nistered. \Water was restricted from Hour O
to weridll4dngourid podtdosetutbod s ?é‘gjttrjioﬁ’ed PG Hotrs covnter

nedi=8dase Wote | phohinePosideseprtti By ddeisy udyy dureng the
subj ects were not allowed to engage in any st renuous _.
studact iRvesyrisubprciedeidionsd "RaPt Fekofet W deaijc‘% 5 §FLor to

dosi%l def i BSQEI*?&' QW Admgl, : (BeMialing Hbhrnal ¢sexeneptives
drochl oride”tabl ets) Manufactured by Bristol -MWers
for SpmallesConpany Lot No. : 5C2 69A Expiration date: Apr

quéiB ttN%'sfugg}7%%eE@%55@Ek9nwg@EetoN&%mQQQ5seated for 4
Subj ect's assigned'to Treatfrents A, B, C, and

' L D
hourseceifved arheor &ntwsel ofcishats Wiy naftHehdhfd %ab| Beter was

res%f%%%%%ﬁ EQQ 40%@Er0f0“ﬂhﬁgiﬁt 15 howFrs apwktdHUr s Food was
prior to and 1 ours follow ng the fentanyl dose. |
restSubjtect sl GssogredrredJreatneht E ﬁ‘@&éﬁvé’d’%ﬁ‘oéﬁal Dygdpy the

f one 50 t 0 | . 0, for
Stugéé‘t e&%ts‘i%coﬁgr s"yeg')r%dqgo%?)%lrl?wpﬁd???qt%ﬂ%aﬁgzﬁlen%&;lS FenHens
actdesiey. Subj ects received one of the follow ng fentanyl

LTI, BlaPRo bl BRI oM () ocedes
peldMapuf actured by CIMA LABS INCLot No . : 930502
Adm 1: ReVia® 50 mg (naltrexone hydrochloride tablets)
Manufactured by Bristol-Myers Squibb Company
Lot No.: 5C269A
Expiration date: Apr 2004
Lot No.: TB1798
Expiration date: Mar 2005
Subjects assigned to Treatments A&, B, C, and D received an
oral dose of one 50 mg naltrexone tablet taken with 240 mL 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 15
hours and 3 hours prior to the fentanyl dose.

Subjects received one of the following fentanyl treatments
at each of 3 periods:

A: OraVescent® Fentanyl Citrate Tablets 1080 Hg (as
fentanyl base)

Manufactured by CIMA LABS INC
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Subj ects random zed to Treatnment A received a single
oral dose of one 1080 ng fentanyl tablet placed
wheideeis1e he upper gum and cheek above a nol arP€DUS1004/043703
and allowed to disintegrate for 10 m nutes. Note that
"OraVe scent(r)" indicates a formul ati on and dosage
formin acc%gg ce with the'fnvention. B : Actiq(r)
(orlkﬂ f\]loans fentanyl citrate) equivalent to
1600 r&;t@ﬂﬁrﬁ&iﬂi&ed s Cepheremt |AHcreceivAndsta sli@tgle oral
No. : 02 689 WB Subjects random zed to Treat nent
dos¢ eeBi ymel B0&] rig efvitanydosebert oRe23BDOP Y IR |to}”(er yupper gum
andugﬁéepligéﬁ% Q?d&ﬁ%&‘kg% eheek andolodero 94N i ey d for 10
noved from si eto si de using the handl e and
mingtepned Nao-edi et vEOtaVedsemi®iut eadi@tesy avdseapdefyon and

dos%ﬁ :?g%{ureé %Eg%%%%L%kBk;%%Q gﬁvé§§1$fntggggsbase)

Subyj ectps:tna@do(mméd trenftregpaeht Tenkerel veltraksngperivalent
ﬁé? dose of one 1300 ng fentanyl tablet placed
to t he upper gum and cheek above a nolar tooth
andialirewedr-te Y sidpiegroat, e ther 46 miauttes . D :
OraVescent (r) Fent anyl Citrate Tablets 810 ng (as
f ertdnyi° -6adé) KB act ured by CI MA LABS INC Lot No. :
93830le U] ££4Sonli3RAOM & eUré Herldreat BertcPivedebvedmyle oral
singl'e oral dose of one 810 ng fentanyl tablet placed
dosketokeernd he6Uppes dwnia®d whdekobdere BeHBteR Fgét fpheek and

and allo [ tegragte 1
o T a esceﬁ%j ';Sﬁgn‘t%%%y OB% r%{)gédra%ﬁ gﬂzcg% trr%ES(ladse using the

hanfleat anylaldase)d Mandfsstlveddy 18 MANEASS. | NC Lot No.

930500Subj ects random zed to Treat msnt ce| V.
sifhgl e %‘?J}a\’iesd:(?gé@of FSHEa%f% n'-é TFEhtan % et 1Eﬁdoacedig

fenbghypeEppdde upper gum
Manufactured by CIMA LABS INC
Lot No.: 930503

(as

Subjects randomized to Treatment C received a single oral
dose of one 1300 pg fentanyl tablet placed between the upper gum
and cheek above a molar tooth and allowed to disintegrate for 10
minutes.

D: OraVescent® Fentanyl Citrate Tablets 810 g (as
fentanyl base)

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
minutes.

E: OraVescent® Fentanyl Citrate Tablets 270 ug (as
fentanyl base)

Manufactured by CIMA LABS INC

Lot No.: 930500
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and cheek above a nolar tooth and allowed to

disintegrate for 10 mnutes . The conposition of each
wo@booshese f entanyl citrate tablets is descri beRPCT/HS2004/043703

Exanples 1-4. Sitting vital signs (blood pressure,

pul se, and respiration) merg assessed each norning

prior, to dosing (Hour 0 n 9at .25, 0.5, 0,75,
Vdiets, prpnizedy of ARl 0 slediu 3 shnole oral
dose?"g§3 oftle 8706 gsfeﬂganjgﬂ,t%l%t:%%l@i&is mRasieddsehe upper gum
Cont i nuous pul Se OXInEtr% was conducted for the first
and gclwrit 2R dogeelax FpotheaddePéePYetaFei ohf Hmysgrate for 10

min&ﬁégﬂ cal laboratory evaluation (hematol ogy, serum
chem stry, and urinalysis), and a physical exam nation

wiTie complostieivnt af spghsOowmeresseriearaBylafitfate tablets is
des&gﬂﬂ&;%&p@mghﬁﬁgg ptudy. Oral irritation assessnents

viere conducte hours postdose. Subjects were _
i nStirictedritteli sfionm (heosd urlye SRS ciPadsandAB RefRestion)

of _any_ adyers vent.s that occur - dur

"Bl ot e ‘e)“"re}fﬁ‘)tl%\%@?g&%% Plcsg o et on ?vﬁéat 0.5

O-SILZrE"SS,fo]E, Sljbal’@,;:tls.%zs'u.gﬁedZt,OZTﬁéat Aeht S2 A5, Br 3.25, 3.5,
0S , , 1 n .

3.787 0505, (P4 Upy 339 2y 38,n0p WsrtpsT. TUEALLaEAG pulse

oxihetry post dosdictBldodbrsainel gSr6T BLhowes epedtdiest edh at2-lead

t he fd%ﬁﬂlw times far u?% [ . Jre
N o e L
serafldcHen@st5r, @hd Srifalifisill,arkP,a Physi€@al2@xamhgaion with

hours pqstdose. A total of 54 blood,s | e
COMBEF &S d dutihy t het St 88337%?16?6% G§ Z%rggﬁ ygmégz %{rr%r? eSf The
stu??[e oehl ect edi ent gy oceseedmahts oonetenperaduwseedinder hours

uorescent |ighting., Serums | es re o 0 L
pOSEﬁgfg.S%b%}%& %ﬁf%xﬁﬂﬁ“rﬁﬁégargﬁ,lP?%E%n%g g@g%%cp?y51c1an
and@Bd kepiselr ogen aupt iddvassay esherAmal yha calochetheds during the

. LC-MS/ M5 (liquid chromatography -nass spectronetry
stufifmss spectronetry) of fentanyl in human serum

PE@IH@&°§&£§I¢§ @mgmﬁﬂakéﬁéi@allé&ﬁéuxhﬂhehe following times

phar macoki netic and statistical analysis was based o
fort HePHEGE Sarfd TG IAdH nt T TS, ot f}gour by, and
10, Eval ualyi onrand Resieanel ; (GRERYL, @i dancg foyr doydustryls, 20,

i ssued January 2001 and
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;
and 1, 2, 4, 6, 8, 9, 10, 11, 12, 14, 16, 20, and 24 hours
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 clot, separated by centrifugation, frozen at
-20°C, and kept frozen until assayed.

Analytical Methods

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

Pharmacokinetic and Statistical Methods
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entitled "Statistical Approaches to Establishing
Bi oequi val ence, " and Cuidance for Industry issued
woRmske3PD3 and entitled "Bioavailability and PCT/US2004/043703
Bi oequi val ence Studies for Orally Adm nistered Drug
Products - General Considerati ons " The follow ng
nonconpart nent al harrm okimet i ara [s.wer
cERpUFEd TPRERIL Rt %n?ﬁﬁyls%g ?r%t f—’lgﬁﬁysfs W%S hpsed on
the fF@bacach bieat Kﬁﬁtinu&fm:lwmI\Ianélmt@rStE@md@nrdthd‘Naﬂoatlon and
version 2. 1 Act ual %rat her an _noni nale)
Resepirfs (WOEB) us &t Che Eal u§tr)l(U(‘:,L 0D K uarLYgd2001 and
entikhgaf @8t apylt conceyiicans- tbi ABtabl vehoad il @tpd valence, "
using linear trapezoidal summatjon fromtjne, zero to
and { iGidgncihefert FEIPRECY | meSBIEG hd'aTgdt m%sur ffe SPtitLed

"Bicd 9@9?955?&&9” (&hd . ASELniiRfalknbeea amdaﬁebhe for Orally

entanyl cohcentration - time curve fromtime zero t
AAmSEREERF 9, DRUCIGANGE o= ABETOE=L (78 EEFRET TG ¢ Kl
fnje%hefg @aqmg} %lo'n@oﬁ Ek@ﬁbr[@le @)@@&fﬂéﬁbklné’&&(ﬁb—air)aineters
Oin Rat1 o of to AUC(O-inf). Also
werer e:foalprtlé@dt drag AU@RfeAEJ@(‘@ C‘t’%%@%)tflar*femﬁ’aﬁ—‘tifnﬁl d&F@afor each
treﬁfﬁ%gktldgiﬁﬁ tﬁlﬁﬁ%ﬁiﬁ?ﬂ'§%hﬂgg%ﬁ ofgidied eberenee 2.1. Actual
ornul ati o cal culated using linear trapezoidal
(rat$emmahionnokiha PersAnrding] FHAPAITOR rEes donspgnpnalysis.

AUC@@ Gul at eg by |inegr.tfeghgssi eReof rdit@idiar ntgderdd madion-
Kol Lon F the |og goncepty@lioBaYsu1dtd® Cukvag Wiehear
de = -slope. The { ﬂ@ﬂgihah'@%ﬁﬁa@@éﬁ'@ﬂomﬁ$lme zero to
eterm ned by vis j e|rgn + Hld 21 itipatd orHalfast

- life calculated Jl”aqo% K&hce B Maxi qmem. obser ved

fentanyl concentra
AUC(0-inf) Area under the fentanyl concentration-

time curve 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(0-inf). Also
referred to as AUCR.

AUC (O-tmax) The partial area from time 0 to the
median Tmax of the reference
formulation, 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
n{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.
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Tmax Tinme of the maxi mum fentanyl concentration
(obtained without interpolation) . This study was a
W@ RWghes319 dose, random zed, open-I|abel, 2-way PCDESIE043703
of the designated test and reference
products. (Treatnent A and Trgatment B, Periods 1 and 2

th sybj ec S ed t Lve O thre
(Traag411 i ona %g%t %%?ﬁﬁ?ﬁ%lghs% ﬁggfng%tggg f?anlgh subjects
ran@pmlDZed'r tat mertife) odar iofig tReeeoddslitiboelt deshe formulations

nber of su bj cts, q% run in
Trea ent # ?E‘ Ir:mry Cgﬁparlslé%aémer% ik S(fludlngNaPerlod 3. Due

to TﬁﬁatﬂamgeA w&mﬁu&:TbEa&mmneCBs, Fdre tBEuapaM¢$|sr@m in two
variance conparing these, two tre nents nl
srobRuonits PARSHAL CoPRRS HT ote (TiD) Stufl Mag Teestment 2

verkneatrmeatsef#, BB Fomnetiee Cﬂﬁﬁ]lydﬁrsednf Argpdaret Idomparing these
(normal -t eneral |inear el lied, t
tuc{ ooyt ey akh o MG BOETOE Dy BAvc r PEribf (1 2,
andCaays v¥adaatefd=0mAlr eat wené SccﬁnﬁmﬂarBd 5 7 The full
anal ysi s of varianc del consi de rou
ThE RBBERRGRELT ol GaEtA T REPoRY owERESFaLt of-Shogr oufodsl  was
appR€eHOd3M £hEN ]Qfgmt&antsﬁeaxhé@nhcheGG]ﬂﬁﬂp,e aveqoence byd cmax

group sugject W thin seguenge % group, and treat nent
valjpSgtsap. TSPACESER® fr 8RtmEnt bYLG! GHPL| ADBTHELF ofvasTiance

(ANOQR ) SinBf1i Caghsiddedmgebupvasnr aducedod®l Se@dent@siuded the
subject W thin sequence, period, and treatnent. The

foldgyiafice TFFRED  wa§7PEBL edPBZI Y t HatBEB] eBFOWPL hj Freatment,

seq%%ﬁlz'@nc%e&ﬁ@ﬂce?qw ey, al durpteher yBim ref f&aishaersy group,
t est ed u5|ng the residual error (error nean square
v

andTRgepiebhely graen- hjpothedes Wiadmeast &y @troelﬁe iggpraction
wasl O¥R! S1QmiAYCER:; the AYGelOwabnflauddd €8B%cBYence, subject

constructing 90% confi dence intervals for the ratio of
withha ﬁ@gpeaﬁarr@ﬁéﬁ@ﬁceaﬁéa%%mﬁ@mﬂeﬁlﬁeAS@@F%%%G effect was

tes%%aatd‘g%ﬂ'! Btl)le Q‘uEEQE@nQ,ﬁ%hl H ean:re Theat m%%haéea%d all

Treatment B were eval uat ed usi ng the WI coxon Signed
othRankw iTestfferts WO tes@f%m#m arye contdmry atrops (error

mea?&”@qﬁgéﬁmc%é”%bc %@[ A %\Qﬁ:’h@’ségsgeggt @Eghggd%’c the 5%

["'owm ng Treat nen and Treat nment
level30001my AUCE26t hy, Pélrﬁ?doszhg @naVeSeant () Femdtarydting 90%
conglglgf’ilés tl%tye%tval%esﬁbe.t‘:t {:P{ﬁ ¥ thI rl)@”é?é tt% %Vaéﬁ{i?t @eference

ose proportionality of e aVescent (r) Fenta
mea@ist (Ateafemullatiegisus Treatment B)

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

were also determined following Treatment C, Treatment D, and

Treatment E (1300 pg, 810 pg, and 270 pg OraVescent® Fentanyl
Citrate tablet, respectively). In order to evaluate dose
proportionality of the OraVescent® Fentanyl Citrate formulation,
a 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

within sequence by group, and treatment by group. The treatment
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a mxed linear nodel was applied to the dose -
normal i zed Chmax and AUC paraneters from Treatnents A ,
w@200506538nd E .5 7 The full nodel considered groOUpSzN043703
i ncluded the following ternms: group, period within
group, treatnent, sequence,_sequence by group, subject
wi t hi n sequence, by group, & treatment. by.gro he
by tgreaPmeAPb§rarotyy i fdsy ador ons\}\ﬁgl#o?a@? gnfi?qLi c%ﬁt }or 3
para%l&fertshe[c%a&araamatm@(d.@mx andl AE (ddel ) waandrédiemed to a
nodel was reduced to a one- vva%tgl\% th the{?\éactor a1l
oneyfan r BYPHBNt I dReovérSFPTtr FECBPPEet Was 9% ©Ver
tredtiRd, JBJW SR COMMAld, SONsi MBke pRiferiBansSiWege performed
Treatment A as the reference. The dwell time val ues
using diygeRmenttd ms tthe frefrEraEfon was present in the
orgle CAYIhY)r MRS eveRl&Ul al ety subtiast iR tﬂ'&ﬁ:mulatlon was
treatment admnistration time fromthe tine
regrayvicelivethandrdbc erEAtEd HRE8pFeardhabeof bﬁfhéubtractlng the
tregé?t(eqw at 0N, ; skhese oval Yese Wekemt abid atefle angk sgaWBEYved and
tatistics were presented. RESULTS Denographi cs and
dOClDIlES}jESﬂI tdiorrnreagabicectal Athot APTBRLADLYhhj pgse Yplues were
I e e | eeb ddhdde study, and
tab‘gggtgesdb%ggt éﬁﬂn&{l@ %éatl\gﬁc&%ic?mfégé }1§ conpl eted the
StREBULTBhr ee subj ects were disconti nued/vvithdravvn from

L*‘ﬁeﬁég‘%ﬁﬁi%e@ﬁ&%fﬁo]{% oA e@pggbgdaar to Period 2

onti nue on the
stAdeaotAlse@bnGZSubqﬂetetctﬁas 47 opppdcespr pBR to° PéFMBYSsr were

enr%fﬁﬁise H?ﬁ gHJ éy @ogaﬂggEtéo f?hﬁéﬁ@? Qﬁjtﬂﬁ females,

bj ect was pped prior to Period 2
com@B@i&ktSG:l’&Ubjtedy took an antibiotic. The nean age of

th Subj et s oS odrdeals éﬁi?l%%é%%;%ﬁﬁl‘g%s)froﬁheche study.
Yei 11;1 B ne subj ects Vias i nc (range 62-
One7§u}bj’é‘d’tes@a,s aidpbhd meanrv\m gitet T igfd ch@es;abF@cthev\alsbJect did

d 197 v
ot 3557 SUESS 1055, 199,007, 8 BRUBA)  Protecely arcopes

OW ng pr ot ocol
prlsf_th@tp@ﬂs;cocacubrebadsdutmgsmmcmorw@cmo@f wehe spudyntinue on

e SESLLDS, L3 LUE RLQLa0L SHPLEELP LS, U9, BOUEen 2 necause
subPOkAltook an antibiotic.

The mean age of the subjects was 27 years (range 19-55
years), the mean height of the subjects was 68 inches (range
62-74 inches), and the mean weight of the subjects was 152.1
pounds (range 109.0 - 197.0 pounds) .

Protocol Deviations and Adverse Events

The following protocol deviations occurred during the
conduct of the study.

According to the protocol, subjects were to have
respirations taken at the 3.5-hour vital signs time point.
Respirations were not taken at the 3.5-hour time point for one
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

for one subject. The blood samples for these two subjects were
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Respirations were not taken at the 3 .5-hour tine
poi nt for one subject during Period 2 . Vital sign
wo edlecsinas not performed at the 3- hour ti neEPEDUS2000643703
Period 2 for two subjects. Vital sign recheck was not
perforged at grﬂe %I 25- hour time point of Period 3 for
one subj ect. e ood sa for these two .subj-e
not yhrlebrd | REEPRELHr Ger FiE at %ﬁ}éouﬁs HoEr R9He pgknfgesrfmd !

Trea%ﬁbﬁg 3, (Thgat8eBhimpids J@@ﬁ&uﬁﬁﬁﬁkﬁ@ﬂuﬂfeAncbrdlng to the
anal yzed. According to the protocol, subje wer e t

protiegge , pgpgéeg;ﬁ(é,ﬁerﬁ fohdaye. Quﬁﬁﬁrt%]i{?rél ‘Jsté‘h % = our vital

51gﬂynﬂyﬁe P%hﬁ% m@ﬁlQQtw$§k§@taﬁaﬁéﬁ3ék ﬁﬁdﬂﬂﬂ54hom3 mdmﬂtp01nt
for one subJ ect during Period 1 . su Jec

for exstl i ipHaReBABaof -t hEo PEgOT] ity FaE: SREosed to

moregbtﬁﬁ{lgﬂfé ggv%fléef%\.@?l):‘?né‘\eﬁ@vig’@%ﬂsﬁd ﬁ\ot @ste&hooé Hoiverse
at ches

~were required to process the clinical sanples
everfasometrhi sesougd- Of t hese 15 batches, 14 were

a%cﬁt%ql }f %%Clﬁ)ac&@h@gl pted §é?1.gr et €ONSIdg=at it0RS clinical

accept abl e bat ches human serum used in
samglhiss fstomyah@@vete@b/a Qfandesst 150Patebeso0b? 0y Acceptable.

Bacé—pla?ll,‘_ /nLgtayMc{al}da H)I%éngatqlé@l@t | $at | ameof 150.dkceptable
control sanples analyzed with each
batcﬂﬁ.csepf@:bl Buzbam chehan veeflf iioi ditis oftudyr i e@VHPd edsrange of

an 1822 AL T
>0 %re sﬁ%’f‘:ﬁféegf“% fphgg%a%ﬂ@%he o‘vrlrvi‘%hSlrJ@ngyriﬁiﬂofCt;f QiR aton
of Tableet /plga’zréngeQDaéILtyTl pantircdat meRPLASTr 8hghefrd g with each
Tre tmsnt T eat t C Ti

cceﬁtrgb £ Rats néaﬁlugggﬁf %nﬁt%es%%n%ﬁgﬁﬁggl)g I(L?\/Is-l—%mas) M equal
to gl;ﬂsrmtgs)drgM nutes Mean 2 1 34 19 25 22 SD 12 15 11 14

, 56 5775 SEM2 2 3 4 4 N 40 42 12 13 14
MQK%&FH%—%E@4 4 4 Maxi mum 48 77 33 50 62 Treatnent A =
I %é&&&mgi@&a&/&’s@me Femtramykedi tn atlee TaHlet Lot eyt

Treatment B = | %, 1600 PRG.X@kndtl @RSMUGESAl Fent anyl

() t dirEéatment A Treatment B Treatment C Treatment D | Treatment E
Subject Time Time Time Time Time
Number (Minutes) (Minutes) (Minutes) (Minutes) (Minutes
Mean 21 34 19 25 22
SD 12 15 11 14 17
CcvV 58 44 56 57 75
SEM 2 2 3 4 4
N 40 42 12 13 14
Minimum 3 9 4 4 4
Maximum 48 77 33 50 62

Treatment A 1 x 1080 mcg OraVescent Fentanyl Citrate Tablet:test
Treatment B 1 x 1600 mcg Oral Transmucosal Fentanyl Citrate
(Actiq) :reference
Treatment C 1 x 1300 mcg OraVescent Fentanyl Citrate Tablet:test
Treatment D 1 x 810 mcg OraVescent Fentanyl Citrate Tablet:test
Treatment E 1 x 270 mcg OraVescent Fentanyl Citrate Tablet:test
SD = standard deviation; CV = coefficient of variance; SEM = standard error of
the mean; N = number (of observations)

o

[ T |

One subject reported slight oral irritation (2 on a scale of
1 to 10) that occurred following Treatment C. The irritation was
on the right side of 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 E. The redness was on the right
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(Actiq) :reference Treatnment C = 1 x 1300nmegOr aVescent
Fentanyl Citrate Tablet: test Treatnment D=1 x 810
wore@Soeddescent Fentanyl Citrate Tablet: test TPEHUS®NL/043703
E =1 x 270 negOraVescent Fentanyl Citrate Tablet:
test SD= standard devi ati on%%CV— coefficient of
vari ance; SEM=_standard err of, t he nean;
UPPYof BBRF vatfPohSy 1 Ehe §ﬁ5]['ectpr|p§lb18 ted |gjLﬁ’tra%lf)§ during

Perl:cc;c}" :3t_a_t| on (2 on a scale of 1t o 10) that occurred
ol lowing Treatment C. The jrritat s _on
si%e e ?‘l@e SHEUERTE oeFlP]b‘?/ar]ﬁéi’t &t bl 888?? cSipiled 'HHioas 1
and a0M Nist r 3fdr@n dukiAgederirod the Themeangs @ﬂ&tmqamst, ANOVA
of redness upon visual inspection of the ar%a by .udcy :
analesisonritd t RedR o£eRFRY Fof | OWPAG IR Bt freAPOER Thet Ty nine
subj’eeéjﬂ(}.escso A% Q1 the ibhghtyupper aghesk Hral vaWengdastied in the
uct administration duri ng Period 3. O the 42
Sta@mj}lét?tls aapfghledfonFasspeePerEomptet'ed Periods 1 and
2 weredicluded AN the suanBEYq shatistiess ANOYAe serum
alysis, and nean figures for Treatnents A and B
fenﬂ?mykyphﬁrm@£@#ﬂﬂQ§ﬁQ;Rﬁﬁﬁ&aéﬁéé Pard oflsals i qogrparisons
fo1 2O ‘gfr%réﬁ%é'ﬁ@d A Nathe siathshica anal ysigndQrzedosen  the
proportionality. The arithnmetic means and standard
foltewirat itsleof the serum fentanyl pharnacokinetic
PaLANRL 6F Snefitlnsbiatde St daClbte GONPRAFh SEASyT Gdxl OWHRGEs A and B
Treatment A andre;l'rggt;rrenf‘temB rergvsomErized in the
fol | owi ng tabl & &iharyof the -Pharmaceokinetic
ramdBrgmet er s of Beren Fgnt anyl fpreTieat,ment §p,&.and Bratio.

Parameiers

Serunt Fent dllyl |r eal rrent A Treat nent B Phar ITHCOkI netic
ggg?gﬁ/ﬁ @Jm;nbgfy%rd %;E‘érieil C. %zl\/béd'l Fia{eamst egs:ad\l Mean SD N
c i o%ereax 4058704, 3 877. 6 4
ﬁ%%zf@fmgﬁ%g ”"g? tna%ﬁﬁ(éégﬁighi) 48%3g40 1‘1262 20
kLAY 2566. 2 9%1. BISAUC U8t ) 3 pok v mL) o. 48 16537 5464, 6
miend) 16701 6580. 1EAUC( G174 nf) (bﬁ“hrln&§$$51if73£ T
1n[AU%4%)13 39 18319737118 &30 / 2{ hrd.74835 110-P45 _0Q%- 6029071231 201.1

* =B

o ooy e IR ER e 35, 0.,0704:0:.0310. 32 0. 0695 0. 0227 AUCR
Treatx@& EO= 918600mc@4ﬂ3.‘8Tr81§nut{9539H_e‘rftargl E).Srgts (Actiq): reference

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
5 subjects in Treatment E for whom Kel could not be calculated.
Thus, AUC(0-inf), AUCR, and T1/2 could not be calculated in these
cases.

The arithmetic mean and standard deviations of the serum
fentanyl pharmacokinetic parameters following Treatments C, D,

and E are summarized in the following table.
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In (Chmax) 40 7.854 0.3132 40 7.640 0.3349 111 .82-
136.20 123.4 In[AUC (0- t)] 40 9.662 0.3226 40 9.649
WQO289465399 . 42- 108.86 101.4 | n[AUC(0-nf) ] 35POr/¥S®04/043703

0.3027 39 9.742 0.3941 93 .60- 109.23 101.1 Based on

LS Means from Tabl e 13. Treatnent A =1 1080 neg

OraVescent Fenta L trate adl - oLL tp, Bode

P 606 g or ]51 __ifr gns Eﬁﬂﬁ@éﬁ%ﬁ%ggﬁf EJ;EJ CSP-E% ?%%%Eﬁ

(Actiq) : ref arerme® Resul ts oftRE\W ] coxon BFYHen" ____
harmad@ik . Test showetdmetlhe rredl an memefflor Tr eat rremtmﬁclc

N AMean SD
Parame \U UUUJ_

ceaxe@NPAr ed t19 Teeat nent?:B (13 99%ihpur sfii- 7;I'hﬁ i BaPvi du&[ﬁ
pd e ﬂiﬁ@ipﬁﬁéﬁ"ﬁ sér uteshient ara Fz phar neeoki netl;érf‘l par afpester s fS@;r?z

awe(o-TTp egitiEht 2 C, 315° and 7% here cafCul at 6@: ° Ther éaer e 03;;8
geér({l/TSUbj ects ';11'2' Tpem ment0 °g3fq§ wWhrEiH Kel SeBal 88 np 2be o

Treatnda itk € atoBTh sEtisTT F&uua(luﬂ:atd T, AUCR, and T1/72 could

rreatninp - B SHRAFCHIvEE BT HESS HE es . The arithnetic mean

AUCR landoeiand/amd devi ations of the serum fentanyl

LTRGAK ngg‘f Jﬁqro%gﬁﬁggs akakkoméRg Ih@&hﬂfﬂ@spgvaﬂ.les for
S

E are rized in the fol |l ow ng table. Sunmar

T retiverPRARnEE oKD NI FParanererar e sy bee ALARGT T rtable
m@; g@ﬁk %osngoQ:allaJad?a:E\mengeaE ﬁ&ﬂlﬁ F@ta-ﬁflea)ﬁ: Medatmedds A, ¢, D and E
Treatment E Pharmacokinetic Arithnoetic Ari _thnetic

Arithnmetic Paraneters N I\/Ean SD N I\/Ean SD N Mean SD
Cmax(pg/ m) 12 epengh

312.9 AUC(O - tm@x) (pg* mmfam_) 2 4oqg§tgg 1259, 1745
eramacpigNic 971,89 1A 1095. 6 483, 92s0AUC (Mei £ )so( pg* beey Yo

Cmax/dg'sg 18921 6470.2 13 15339 4260.4 14 4333.5 1597.9 ADC(O
(pg/mL/nm‘)) (pg*hr/meyp 12 21033734693 13°P6831:-444978 9 **

Aufég 15112:2%9 1747. 8 Td.4H2( Heo)ooldl 21458, 24.7067 14.37115.2974, 66059 59180
AUC(ég*@E E%SSS 17 Kbl (L{RL) 516:0. Q687 0.603540.3:8 Os. [}750315(])(&:%()3521;3?1
1n(E29:0: 126 0.90538 (AWCR 112120, OOF 059883 (L3 0. 9UF 0:6376 i
N 865°0. 0381 Tésat nentsC =zh x01800 ey CraVesestit o3

inf)

Treatmen%i%LEtl b iOBO acg &: gts@entl ﬁbEl f@t cn;EEE@ adfoirent D=1 X810 n‘eg

rreatnellt g \iasc Rt Embeamy for it Tt e TTgbl et Treatment E = 1 X
Treained @ —me,gmgjc“\cé\f Eeentreb@ntcanyd TGt r at € Tabl et AUCR s

Thert?lrhe Qe AYG st b AHRs1 Mu@‘%S%e@éO@@Eétr@n’aﬂdty

assessnent including p-values for Treatnents , é th
amthE aremeummaehieetive t RE fEH OwisHyWables %nﬁ??e s ©

blogéllut.x%]q?]eeg{)c[se:n?gbﬂnallolé%ed padosréEt SESC%VJAS%[A% Fap aP¥hvescent®
Fentanyl Citrate tablet (Treatment A, test) compared to a
marketed 1600 ung oral transmucosal fentanyl citrate, Actig®
(Treatment B, reference) under fasted conditions. The study was a
single-dose randomized, open-label, 2-way crossover design for
Periods 1 and 2. All subjects also returned in Period 3 for
administration of one of three OraVescent® Fentanyl Citrate test

formulations: 1300 pg (Treatment C), 810 pg (Treatment D), or 270

Lg (Treatment E). Dose-proportionality of the OraVescent®
Fentanyl Citrate tablet formulation (Treatments A, C, D, and E)
was evaluated.

A total of 42 healthy subjects were initially enrolled in
the study. 39 subjects completed all three periods of the study,
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Tr_eat ment A Treatnment C Treatnment D Treatment E Arith
Arllth Arith Arith Pharnmacokinetic netic netic netic

woreiosoeBay anet ers P-Val ue Mean SD Mean SD MeanP@GDUSOH043703
SD Cmax/ dose (pg/nmi/ncg) 2.50 .8 2.1 0.7 3.3 1.0 3.0

1.2 AUC (0- t)/dose (pg*hr/m/ncg) 15.4743 5.01901
14. 555 4.9771 18,9

6..050,5.9180 Al 0- .

and /ifbge 055 FREPHEGS o 8as 5 210018 Jo 1d0 %, Gafools & and

a%fé7%r%m4Q35 15 @aﬁj6045320mpﬂd&hﬁ%ﬁﬁﬂsﬁheﬁt@127and B were

0.8788 0 .3115 0.719Q O. 3151% :Lc 3359 1 0.3974

lncquﬁeAuen(Bhetsf}%%aéiOanﬁ?? 30% %) %Flsif‘fé‘ 385 Y$* 3409

2.9Q1 Q+3832 o2 @m@tﬂ@@zlbﬁé’é\ﬂﬁhre OndeB3 RSy f:ference)

3003 2.725 0.3633 2.998 0.2894 2,691 0 3892
forlfﬁf)f/ad’dée]cmﬁﬁea%rﬁp Bt 304 088C Mg avEsen?3- 4%, 101.43

and Feptlany] ChtpateiJab) et rireatreBieft - A %ed30) mEgatment B.
OraVescent Fent anyl Gtrate Tablet Treat

Theg 0 dgtg Ora%eRieht ekt akff GITRE Téﬁngnfa‘i"ea%%orﬁ“é was

SLm:L‘lalr )Eu%7Qh€EFe9<a¥§1§§§@fe Rent anyhet Foat erdabheit 'I?he:ompared
tine intervals over Kel val ues were determ ned.

to Préatmey tobj eBbpvENRF fhF STEAAAPHad 8- 3486l the Peeurred an
hou% %%glﬂ_g?l e 0f.,a,4080 mg dosey®f nELMA LARBS IdMex was 23%

scent(r) Fentanyl Ctrate tablet (Treatnent A
hlgm@l&t) mdmpat?emgt dth@tnraiik%t SR 600 E Nyt BHAN T aABRDEREEPR  Was

51gn1 lg/t Eégééf féAi?t'f‘ﬁa(arﬂneQEr gatsRM B tdJ @fr%bﬁﬁiﬁﬁi B

conditions. The study was a single-
r aﬁuhon?@%d cooéeﬂenfl:%lbelntewa%y f@ifo%@‘erafdegﬂbnﬁ br136 20%

ave FeLids, Loangd, 2 . bk WJ} egt$ ﬁtbéﬂ)lﬂﬂd”h&d 4 Pers-orho. 233

o)r adm nls ration of one of three OraVescent(r)
1nd£®&iﬂteahyltha® tTetarnteadt A ormll BWrdagment1300uay {9 eRtEReTents

T
forD%gge%]qupor (ncreev? St o%a & gJOAtﬁ@ ﬁ)IEeﬁEqEW:LtE )respect to

I ona e OraVescent (r) Fentanyl
Cmafl t r ath efdab) ethed cﬂrmxl axﬁ drre(atmeat nénigdicatey hatgrg dose of

abop% %‘6 ff;fyaileuat € enc}:an Weléﬁthggbggyu§ym_; echs M‘@é@escent@

g stu subjects conpl et ed
forﬁhlaﬁzl’b’reeeﬁempbﬂﬁl@i tllme Exmlarid ;moy;ycﬂ)qe@ctas statistically

Slg%%rg(l: d bﬁth Tre rrents A an n% riogds 1 a_Lré@OZ)decrogram

r
&9887 suBj Bt Y81 B réat nents A an
ActBg®eférmulation. To obtain bloequlvalent 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%
less fentanyl (calculated as free fentanyl by weight) than found
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 obtain
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.
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i ncluded in the pharmacokinetic and statistica
anal ysis. The ratios of geonetric |east square neans
w@ e@soosed erence) for fentanyl Cmax, AUC (0- tRCT/HSZH04/043703
AUC(O - inf) were 123.4% 101.4% and 101.1%
;ﬁspecgively, for Treatnent% versus Treatnent B .
ese data indicate that the' ayera fentanyl expasur .
wETSRE Bt 58k RABSTAR 8P IALY hiGRBP F5F - o8 R fined

Treat pen . .

here{ At FENLy argd {0 TreaigeRt B70 The Teey fugr foll

* %patnent § ?%gggg'hour? occ%rred an hour earLig? tﬁ%nOWlng

admifiriedtmenibnB (OF. 0C-Heour9ralirs GRe® waerFagwhi glidltrate  tablet

forlﬁunlda{tcj%oa@tnl.ng fxle']%% tv%herer at,g ofsi&ﬁfffé%t aR3erRtbABe¥ASin dose-
signifrcantl'y Taster for Treatnment A conpared to

noriia eiatene MUK o.—tThergmzmoﬁinﬂbn@reommttelm/gf sOFpYe gt Grdoses -

111 . 82% 136 . 20% , A . t % - 8.80% a
n RS U U e A 0 B s o
comJa eatdrendb £A dok-Tiogabikned B (met: -t hBat BgLAT e FORPSTiBPRS were
i oequi val ence with respect. .to n | :
per?% pect' 167 r)?%?%n? Z%t?sct%% ﬁéﬂ% ]%{ tc%rggtc %{\rﬁe%? g1 subjects
recdgﬂ@bct&fﬁ&ttnhﬁtt a.doge it iaboutwa0-ol3EMveds grifténttdiy | pairwise
wei ght given using the. Vescen r '
congEhmTT ol FRORKAhOTE: 15hr bt Gid aoebheySr FEafph e o (810

ug) ShEifiganthy hi gheso Grpx wakemoanapared to a 1600
m crogram Actiq(r) fornulation. To obtain

bgmﬁguh&ahenmwaﬂésutimﬁi nft ethes P8 Cniw, PrRiesFeng® Fentanyl
., obt al arahl e r , |
Cltﬁ%‘?/e%@%?%% ) ?ﬁenp'&%&]%%)zr w%]%e ywu nﬂn%%%@_ Lo USSR @Nthan for

any mulation 1 ncluding at | east
Acta@®ga34g%ﬁnﬁﬁee)prMé@manglhbbmmeﬂ7f5@6ahﬁ evbArNer goses of
prefera ut. 50% | ess _fen ( a r
ene LR PR R LSl s Bt oL A0, 2R 07 8, o
22 Aehhadd) ARl atimilarths s1dgBRNCRAVaPPED® NBtrelylation.
800-880 microgranms was conpared to a 1600 m crogra
ACTI®). STRUSCE t TRASTBPS cBVBPEd 1ERAFETHY? ngot ﬁ%‘epr gracosay

and! THENT Eﬁﬂj@@g Qb 08308 f QelBe9E kdmiblhiggamy beavescent®
one coul d” obtain conparable Crmax with even |ess
Fentenrhnydituhas i i y TPREBQHHES RAPI dX THESG e ©oF redness

repr§@£&25%&léw¥ﬁ§ akkowgd a further reduction in the

oses contenpllated with the advantages described ,
he€eipatiran cofhesdrom tetlesylr SNFCTPGRYERGELFS hptlowing the

confUBLEEL I SR B SL IR e
16000 ;,L_(gh_eorcagqseqria@lshﬁ@oéémg@eﬁf:aayﬁ tot 4300 gt ddowsingved that
thetagbmvgilgsgyer at%e%ri]:a?lfylt hgxg)sal}/reescewnats( ' )sirﬁie{];ranykluto ttrh%t erate of
absorption was different between the two products. The geometric
least square ("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 Lg OraVescent®
Fentanyl Citrate, and the upper limit of the 90% confidence
interval for the treatment/reference ratio was greater than 125%,
indicating that bioequivalence 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.
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formul ati on. There were no significant differences in
dosenornmal i zed AUC (0O- t ) or AUC(O - inf) anong the 4
wor@yeesent (r) doses. A significant overal |l treaEr/os2wn4/043703
effect was found for the conparison of dose
-normal i zed Crax. Pairw se cgnpari sons were perforned
uskagtdh gat ABAL ; AcASaddie ﬁ%ﬁﬂ%%a@@?a%%e #Hd dose, but not
subléects recei ved Treat nent . tern was
comgphg ?tvédlwq%rltm@veau tmsehebmtesmgeme. Ghief remge of 270
£ ef, nd_ Tr eat nt
o Ao Ry R T R et e P o L Lo
1065>e ”ﬁle@ha\éﬁfeq&ntt(lrrﬁe Fest anyk Cﬂdsroat;egtabé%s&éék@ jfentanyl
utes) was 13 minutes shorter than for Acth(@‘)3
Cithphe ERR1CT Viah TAEINC| 8 fior TERE e hehoBtebs arefthe mean
dwel be t%anemdﬂﬁq&em@f}t{in@ésf at e alhety f H{va«li@t 588 rdance
(19, 25, and 22 m nutes) were S|mlar to 10
Wlt@r E%S%W%frl)ort denhat pPBAUN Onet sweedftetrweﬁ@r bedlnnnm of use
of lddsiabat it O(ithe 0% 8h THEOS2n angh an
expefrgl encetIJIn rednesrs fol Il ow ng tehe Ora\q/escenté(ﬁiappearance of
allrghtumidy Gdtelnéﬂélﬁhbtf edosafferf®rwas no irritation or
r epiness ﬁ@PQngd 0k bow ng AgtdHd ke d UL ) A during
serum fentanyl pharnmacokinetics follow ng the
the 5 dfiusivst rttifonfefmybBoiany Oreveswvent ( riolkenttady|by the oral
muc&iirate tablet and 1600 ng oral transnucosal fentanyl
citrate (Actiq(r)) showed that the average fentanyl
simlar but the rate of absorption was
dljfer%,q% en t ome i .
| east squaltsretl\(gﬁ ES] )%nseﬁa\rq%regt %g%s{g%or A(i% % gvale’ NJ:
Med iy Geornioriirsweprpaimar TIG0% 2aﬁa 9@%3@1# |gdem®e 409.
i ng ervals, Wi 0 5% omet ri
was 23% h .tgﬁ(é? fgﬁ%%gggger{g sk Ge Ere gﬁt gﬁ%al%%a Series
Intgnataice, ahddehe uppén2lim [tDat:fe theA&E)%mhfl depc@3/Jun/371.

httd N Teat ment/reference rati o was greater
E%’h}aﬁ&r g}“g %I A ng that bioequival ence criteria
wet e néttrogesahdr tYH,s patarrmtler Dhsis e\E&@pfohﬂtttbﬁallty and
S tion could i zed. The. Trmax ,
Pha%ﬁ?agcﬁol]{'ﬁ %ﬁ%ﬁy ea?l i er hgiﬁanesgﬂcoéﬁ)l foFeWt%nyl Citrate.
Aneﬂﬂaéﬁes:degty(ﬁ); Fest 3oyl 1GoBr.at e tabl et. Fentanyl AUC

i ncrease orti nally to the_dose,_ but not
Co4rcrpl e ﬁff Ie%tl é%édtel}fe [RGB Hobel r ahgl: iHraltd Series

Intgqangedof 270dén; 130Qomg f or [bhes O aVeseeBELE) Fem@mdunIG]
httmj ate fornul ati on. The nmean dwell tine for the 1080
g /S EvESEERERT ) SEent any |

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

6. SAS Institute, Inc., SAS®/STAT User's guide, Ver. &6,
4th ed. Vol. 2. Cary, NC: SAS Institute; 1989.
7. SAS Institute, Inc., SAS® Procedures guide, Ver. 6, 3rd

ed. Cary, NC:SAS Institute; 1990.

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

This study was conducted to evaluate the dose

proportionality (AUC and Cmax) of fentanyl citrate formulated in
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Citrate tablet (21 m nutes) was 13 m nutes shorter
than the mean dwell time for Actiq(r) (34 mnutes)

w0 Dwelobs3te me" in accordance with the inventi onPCHUS1964/043703
anount of tinme between beginning of use of dosage form
(insertion into the nouth) and di sappearance of al
visual ly identifiable dosagg form, There were

tabledis Guls RFCUIRBATEC B PadVier S VEPER LR d&FFﬁér?ﬂe 8t hgyein as

oraRAdier MU atiang wesgemel knkol eraiged bynsbe amal Dbe used
mucosa . REFERENCES 1 . Phy S|C|an s Desk Reference

thesgemtdgalMint \AdlCe, t%UCO%éﬂFEaF Bc GHBH P EIFay ™ of the

stu%%“ﬁwstzgggchG&aq(r) p . 405-409. 2 . Fentanyl.
cromedex [online] Vol. 107: Health Series Int%%rated
| idexIng0btinne ArEsed2oTob3/JTR) 3RPPIOKeE p the  protocol

and : éﬂ&M%ﬁf$ C@@nséﬁyné%rmAStﬁﬁjsaﬂﬁuﬁﬁmse&e@d .and0S$H gned an
Proportional ity and Pharnacokinetics of Oa

IRB-TrrremesosBEF Fertany | taC sFade. 1AREsRREST of 8695883‘@(?«31 had a

298. 4 sl fdexongye MiGirTedex V
Sln%%% (%kélth %%r%%% Integﬁ%%ed'lndex %d%%g?%%§f§ Od-period,

crofpressaedsizfe3/ Junl 6] . http ://ww. tomescps .com5 .

ﬁﬁl'”éﬁ%%’ées Lz%ae’ séé\é%@JA&lHﬁ% 8219%%% ﬁf%iorﬁto study

SAS I nstitute; SAS
enmnmmmterhmcsqr@sm)/mwectm sngiﬂl@ed ve.dlcel Myptory,

phyeh%?lt Faml atl&ysﬁégagéﬁz %Q§ K%Utgra&gsglzg éﬁ@él signs,

ocedures gui de, Ver. 6,
and ede 1 &Galr yocNGicgASm n$ECELY 2; argDO. CJAneéééndl§P96§/t‘9\J&% tests

erfornmed as_we Thi tu ra |
heg g‘x4ela?|onsh|pmﬁe?mgen%%éggﬂgﬁgéChggqogggggﬁg§j Jereen,

hepdbselsamgentﬁbddy)éﬁﬁkan,cm@@eamglsTﬁ|§ugﬁage pAgligen screen,
conduct ed to .eval uate the S t
hepghath$a )aQﬁlg tgﬁﬁ ? g# ate%%%k'[¥eﬁ§%£e only])

. eret ablets in
and ag COE £adic ef am kﬁnhhblh@ﬂ@ﬂﬁaﬂﬂ10@ﬂ@teﬁred to herein as

O giescem{ph Lsbleislypier the range Lok bausgd e
incOfist e/ Stanysijosstclitsaussess listed in the protocol and the
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, Qere enrolled in the study, and 25
subjects, 14 males and 11 females, completed the study.

Subjects reported to the clinic on the afternoon prior to
dosing and received lunch at 1400, dinner at 1900, 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
meal schedule (including breakfast) was initiated.

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

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



10

15

20

25

30

35

An Institutional Review Board (I RB) approved the
prot ocol and the Inforned Consent Form All subjects
WO e@d/ 06830 si gned an | RB- approved | CF prior toPGI/Us2004/043703
initiation. This study had a single - dose,
random zed, open-|abel, 4- treatnent, 4- period,
crossover design. The subjects were reened_w thin
montgedy PHIort ¢ 028¢ udhrervtt menite ??%P@%?%%hi%%m%ﬁe Bebdy. 1
addriQeedur evdichudedonrdi£al hbst@stonphysi Calcluding  herbal
exam nation (height, weight, frane size vhtal Si NS qurin
SUPRERNSEICES t FEEAr RIGYTRAREECH )2e P Thi i 31 SPEHBF afSry 9
the L 8858y ( herRLekogyi oS emdal eRENd S r Yinulhanhysiap Hnhibitors)
ant i body screen, hepatitis A antjbod creen, cud
werapt PULSVBIs Uf | GRS dRCGeROSEPEE HEpAUTLry Ehe Study.

a éLHQQN S8 €eRuagNd S85dRLBr e@aNcYo [ fremalias ianl yh Jupright
and a screen for cannabinoids and opiates All brat
pos Bulsirect st | e80F n 4t ReUFBudL &t | $1F edSPhany: citrate was

admmg; Sicen/ exelysign cbiteligedSridstiat itidde Praffien until
and the Principal Tnvestigator reviewed nedical i1 4
4 hhiistoppesgoetinFeafl MaBoFaebFyCEYAl LAt PEHES Frgdose untd

r hysi£aly exam fald,ons HY | Qb @ tsURjaet Siot allowed
houﬁiiégggﬁg% 1ed:§%€%he study}pA‘total of 28 subjects,
to difgapd ds any $2réeeneliectA@iéYenrol led in the study,

a 5 bj e 14, 1wl g5 ,and 11, f emad @sveconphet edfollowing
t:éyéiﬁﬁﬁf Sﬁ ?gctsrreporfed to ?he clinic on the
treafrtertroon prior to dosing and received [unch at 1400,

di ey . at. 4900, 2300 qThe, sub ectsy Lhen
obg%?ﬁeﬁaa%f%?‘ﬁ%ﬁ?rgégﬁﬁi ﬁ?&?a5t11Ch D%y 1,§g i
stadafaditzeddrbal Dscheetl| Bhagmecentitat®ad W%h | unch at

1330 I nner , and a snack at 2200. On Day 2, a
stg%%é&ﬁrzggzzégﬁggghedule (i ncludi ng breakfast) was

i NExpiated.onThieteubjeces2@Er e not to consunme any

al cohpl , broccoli,.caffej 5 of < X hi = let

co%‘f%%%ﬂsg Feous S révg]fac%e%o %rBQSQE%uF%%Fl)?i@orSOt 0° tab.
taka8Rdwélth i pgo eAChopewhodr 015 confinemeht3 Bapef Pl er v dosing

restricted 10 days prior to dosing and throughout the
forstHeRtEbj%ect s were to be nicotine - and tobacco -

fr egpf&ut At réeastebnomnt bsapr dlose t of andet MeFigol0 tke tablet

conpl etion of the study..Ln addition,, quer - the. - dosi
takeguht &R %%jSr?:]atiooﬁqgv%eryﬁcﬂéd%‘ér%ear%dgﬁ gi?p‘)ﬁseﬁé‘ﬁt%%)to osHngy
andWeb e1Pprighidy tree tdoday Sopriosatinendosi, ng, aadd dur i ng t he
study. Prescription nedications (including Nf(%
inﬁpbitqugescent® Fentanyl Citrate 200 pg tablets
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, and allowed
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

dose of one Oravescent® Fentanyl Citrate 500 pg tablet placed
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were not allowed 14 days prior to dosing and during
the study. During the study, subjects were to remain
WO p0080633pY | ght position, sitting, for 4 hours BET/ES820041@43703
fentanyl citrate was adm ni stered. Water was
restricted fromthe time of j,dosing until 4 hours

ostd Food t t 10 h
oetREh e steiege SR PP g e g R ehabelE i8REnGopht dloved

to 80¢imldgrerd tforengagendtesany strenuous activity.
Subj ects were random zed to receive_ the follow ng

t r Bat maHeyesCaRaP FemeaAw( O tEREPL PERONE TRRIGEh ori de

tabl et %aan%%ar&uwaauﬁg%m;@emkm Byeamed
Phar maceuti cal s, Inc. . . 402753001T Expiration

dat e: JTm’FeN@OGG9§QBPéCts rece| ved an oral dose of one
Reé/ﬁ@fé() déorgﬁgd&@lbée% ’E@k@Peé(\&IﬁJhtzAr@ Fecefvuat ar 4151gle oral

hours an hour s prior to dosin or Treat rrent
dosSubifecins r@esiassgna diedtaddse Cé%réﬁé RaV¥i aidr9 *S@blrﬁgt placed

bethggrlx e’Ehé toggllpns%%g %ee}gf é(}?&% a]-§ndl%lir Sto@@g 3and allowed

our s ing, and 12.17 hours postdose for
to &Ixteamtm;nttat& fer aAdmbnutes . Oravescent(r) Fent anyl

LoP* No. 7 G 80RE5 LS Ep BT L. 1naohes S8o) ol AT A

Lecei ve.«fl:iar%nesaid%gﬂr@d%gl ctwse.xds are Oravescent(r)

ent any trate 200 ng tabl et placed between the

upper gtfth alft ‘cRéd@R%above a nol ar tooth, and al | owed
tosgbjsé@lié?gf:@ﬁ@orﬁpiecﬂ-otm MyE£Smer : DGr@V:%S@éﬂt (ar)sulgle oral

Fentanyl Citrate 500 t abl et s. Manuf a CH/Ac
doseaBE o€ Qﬂ%avﬁécent@sggééa@éloj et %nﬁ@ﬁ Z%JdgtB placed
betwEEAL ﬁ@@tuﬁvéﬁ"ﬁiﬂ%da chiBgl eaosad Lo 0f teh, and allowed

Oravescent () ntanyl Citrate 500 ng tabl et
to giaéededtaierf thd \uppeFtytim and cheek, above a nolar

to@l@tlﬁtﬁ‘d &l tomeds o i sigitrar atp%efs@ﬁrép MBeytes. r&eé, and
Oravescent (r) Fentanyl Otrate 810 ng tablets

respBlat ey u¥@1§e)ongwq_me|d|\|@ach 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,

3.25, 3.5, 3.75, 4, 5, 6, 8, 10, 24, and 36 hours postdose.
Continuous pulse oximetry was obtained for the first 8 hours
postdose and whenever the subject attempted to sleep during the
first 12 hours postdose. A 12-lead ECG, a clinical laboratory
evaluation (hematology, serum chemistry, and urinalysis) and a
brief physical examination with complete vital signs were
performed at the completion of the study. Oral irritation
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. Subjects were
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,
and 24 hours postdose. Blood samples (7 mL) were collected at the
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Lot No. : 930501 Subjects random zed to Treatment C
received a single oral dose of one Oravescent(r)
wo-eovsmespho Citrate 810 jig tablet placed betweePCT/hi82004/043703
upper gum and cheek, above a nolar tooth, and all owed
}:o SISI Intggrate for 10 mnutes D : Oravescent(r)
ent any trate 1080rrgt Bl et s ct
follpywBsy | Ngngdvt TMp. SY m?%n@&s ra ure% 0 IMena o:
predd 5634 HHDE (9 reﬁﬁ'Vﬁﬁ a_%oSI ngke 461 alindose; ofnodnk, %2, 4, 6 8,
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concrBSpRE Rver Yo dt Bpndbr evasyEL B adR HorHEALe TS

d%g ng%@jgfjovgﬂh?o %éncgmgar’gnez%al% gga&gac%kﬁgethdSPaZameters
wer624:OH@ndeS6fh9mr§h90§?@’é%%yl TGt OpaF 8o S Fgr each

trea&% n%btu%l ';5% Notnh_(?.nf'gtsatncﬁrlaoﬁc&.tﬁ%t Odpsesiadid 2.1. Actual
enever t sU | ect atterrEt ed to sleep durl
A

(rathiersthaf houirslposraedang A-imes |4F BEET énchﬁu%%?lySls
ggjg:qr a;;zr E}_{% Uﬁh op (t%%m?ée%!t%x/l sejddanehart shryjime curve
o Iurlt al'y é £ R6LET 1RHYSE Calagxadi diatl | Afusitibn from
npl et e VI eq Wgr eiper fcor med-at «t hes compl etim®Nof the

of the stud t at m nt re
conducted 4 %ours ap%l;l{a %gebgﬂ% each (r:&t;lecgt?\ﬁ the o

aald Oy inds exani nedlero s uFentaELL { PP SUBITECEENTT R curve
not have cafiken sbreszé¢rothe HRERETY/dritly ﬂﬂféatl gpetoTt)

Subj ect s wete Gtri&eluctdgneo Ka¥ of in the StUdY pHy st cigmation
or nurses ofaamycadterde events that occurred during

fzgtﬁ @t éA%Jé P;if?a”p' 68$ (1% ™Me nwere-epl tecied(@tidde Also
Pr edose (HO @éjbisecﬂtﬁlRas%egn@gthngI eat ieidatAcn rate
2 4.6, 8 cgn g 30.q aRg 45 80Ut £SGradulich of the
OSt dose i3|te ;:Ln i Ared 29, ard hegiSentration
b Q0 ~engical legl .alThe terminal

ity
t hef ol | owi ng t| e ot 0j ects, assi ghed. e
qllg{eat nt svi 1
B, Cand DI osggf%ur %O 20, ?f%l eand 45 e

m nut es: &ieﬁl 6, 8, 10, 12, - 16, 20, 24, 2
321/and 36 E@mmsnpbswldds%lf—llk}lffﬁnCéé?%ﬁ%@%&%\ﬁ@?éKel'

a&?ﬁlﬁyzed fo{%a@(?ﬂﬁﬁngﬂserved fentanyl concentration.

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

Plasma concentration values for fentanyl were listed and
summarized by treatment and time point with descriptive
statistics (mean, standard deviation [SD], coefficient of
variation [CV], standard error of the mean [SEM], sample size,
minimum, maximum, and median) 911 yalues below the lower limit of
quantification (LOQ) were set to zero. Mean and individual
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 ng was assessed
using the methodology described by Smith et al.?® rFirst, log-

transformed parameters were analyzed using a mixed effects model
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concentrations by a sensitive and specific LC M5/ M5
procedure. The foll owm ng nonconpart nent al

w@b@soeseki neti c paranmeters were conputed fronP€TES2004/043703
fentanyl concentration - tinme data for each treatnent

usi ng WnNonlin Standard E@Sti on version 2.1. Actual

_ (rather than nom nal) sanpli™ng_tines were d_i.n 4.
inclgdangsitde Aw'té-aPSfoﬁ%‘g??}hdgF % it avr%%?f A" #iea and
randeRneertraki @Br- L haBressve Thd cuhedeld wesd nfit i nedmyg SAS Proc
Cotr zoidal sunmation fromtinme zero totime t , where
Mixed.[s the time of the |ast neasurabl e concentration

(& )oos ALK Qdenical )irAkeaaunder)t hrduentiany| fixed effect for
concentration - tine curve fromtinme zero to infinit

slopAUC(R)- was) calpwtated eny @ureaed wher &hRel T3R9% hé%'8677’
rmonal _elim i i i t) A Ehe range
1'13it2§f)) ﬁgtllcg of gﬁ%: %ﬁg%@%oé%ﬁ%ﬁlﬁfa?%%o Peferred B
of dioBeasiAlER id@ledlemmichak etwdy nati on rate constant
cal culated by |inear regressio f_ t:he.termnal |inear
pgrOPFbJHS?J?n? h&1%g a@%ﬁc%ﬁt?@ i%]onﬂvosv%l%?i'ne curve, where
Kely £¢- t8bop@s Tre £&F NBnakad i Bratreby t contavased within the
determ ned by visual inspection. TlI/2 Elim nJa_ltjConwg%I fro be
- i fengal 40k &bl a%-iﬁﬁéo/ﬂeﬁe P e PHEm 6bs&Fved
fent ggyligancentration. Trmax Tinme of the nmaxi num
fentanyl concentration (obtained w thout , .
i nt)erpolati GOF .CIP| asmebic vrcemam@liesalyalryssifgr this range,

fentan re list LR ri.zed byptreat #eMeand

ti ne?ﬁ%#n%ﬂfv&ecisﬁe ggg??g??ée st atwi%gt itcs (mean, steandard

deyj ati omd SBhe coef Ebei @t wfs varirathbhy [ GY , and partially
standard error of the nean [ SEM , sanple siz :

mi ni AERPidexiThiM &ABIRedi %_ "t ta) (88 el by (Gsidered
| oweq, LLOLL, of s fuantif .63l 8okl ObheVpaESCE (B 26Y Ghe best
Mean and" i fdi Vi dual concentration - tine plots were

pr eseat edatdent adytigHanndooki ndepé parapet bify, and the
dose_-nornml i,zed phar kijpetic BRLARBLLLS WMEr&nsidered in
t abul-8¥&8 %K}dt?%%{rn}not%?%d ogutr%?%ry st atist?cs were _
cal cihat edntBeseopr dpopt isefiatit yefEdre@n0 af Pbaypperlogical
ng was _as egsed 8

effec ata.

In the event that inconclusive results were observed, the
maximal dose ratio such that the 90% CI for B; lay entirely within
the critical range and the dose ratio such that the 90% CI for PBi
fell entirely outside the critical range were calculated. These
dose ratios are referred to by Smith et al., as pl and p2,
respectively.

01=6y~[1/max (1-L,U-1)], where Ou = 1.25,
the lower limit of the 90% CI,

L

U
p2=6p~[1/max (L-1,1-U)]1, with 6a, L, and U and defined as

the upper limit of the 90% CI.

above.

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

and 810 pg) was performed. A parametric (normal-theory) GLM was
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usi ng the methodol ogy described by Smith et al. 8
First, |ogtransformed paraneters were anal yzed using a
woreoosdesid ect s nodel i ncl udi ng the | og- transf oPCEUSINA/043703
of dose as well as fixed and random effects for
hgtirgggy. TPIS nodel was flt using SAS Proc M xed. 9
o confidence interv Cl about the f
applépflep ftHE SPEFERPHTIL iz ggP%uV§€ co%ﬁgégge?ts Br By
and Egstffiﬁg%ﬁﬂg 8@35,tgaﬁﬁ%5ihatmbhch Thetlmaaappispnnatearlance
[ range given the ra f doses _i nyest t
(ANGTA) { hirepastlyyin ST BF6 waPb BESRE o Sbhers O- t¥datment,
sequie@kboWsngiedd hiciihe RQUeElef ohdbpertrsd e ig-alajlue less than
contained within the range_(0.8677,. 1. 1323) dose
0.05pMeporPhoRabTey s icsibel tpnttIdd-C38 1 the 90% Cl
f qhbigwas compl et elyeOutaidpr bs tangerhkagorahildosen was
proportional ity was to be concl uded. % If the 90% Cl
presfeort bin walse paral achyitn anarparelsPEtodt QVdé %F%Gtmg the
medﬁégQQ%n.tJ&hlﬁ%@@r%%l@ﬁuhgﬂQe €851 gt ed imencONChystyeved and
hi's case, the value of bi as the best estimate_ of
docutevitati ohi fanpeairdeat Pfopdra i HABNEIFEIGNd THEST oWgrues were
tabuta}hq:elépg ex?Q “Q§d¥ Osftatt %t_ng%/" Qér@qyr&eer&@aSI dered in

e con ficacy, or
pﬁmmlcomg]ecmds efa‘r@ctdmoaltlslupﬁ/w%h%wm frap the study.
i nconc ve sar e [ e
ro JERLLUE L SN R yadpuho iy, i dosesan: o
conﬂah?;ecrqmtdaal staniye amdet kubdest rasi OrSbiRer t Hat! Vﬁélg dosing
on Of%CI for?e?§€%4 ﬁptlggg¥sgu%§%ggsthe ehit ihedlh rapgeor the
calcu ese dose ratios are referred to by
subfﬁﬂﬁ§1wﬂs 8B yeasgspi(ramgk pi2- 5ﬁegﬁggp|vepye @@aﬁkhelght of the

| /. max mher | r
Sub}??ﬁ? Fsth d%@b%fh ﬁg upp e{ﬁ?lhﬁfhggﬁihgwgb9§he mean

wel%}lt% 32 t:heHsﬁJblﬁ raké Lwds 1:50u)9 bounils h(hge  11drd 15apgunds) .
e |ned

fgﬁﬁow1ng ‘protocol deviations occurred during the

conduct of the study. A vital sign recheck was not performed at
Hour 0.5 of Period 2 for one subject. A vital 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 —15-hour naltrexone dosing on Period 3. The result
was made available prior to the —3-hour naltrexone dose. The ECG
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
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 A Treatment B Treatment C Treatment D
Subject Time Time Time Time
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A secondary analysis to examne the difference in
dosenornal i zed Cnax between the 3 | owest dose | evels

W@ 208065319 500 ng , and 810 ng) was performed. PCT/US2004/043703
parametric (normal- theory) GLM wasapplied to the dose
-normal i zed Crax val ues fra Treatnents A, B and C

following | og- nsformat ioh he—anal
Nugher; oo Ty AM#&H&QS) (Minutes) ~1° HRg=efarys ?MfﬁuteS)
ME‘AN“ —an e (A 1 4TCI ugted—t [Ae 1 ot f[owi ng]_ST actars:
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adfaerits £ Tso Werkd

I presented. Three subjects were
Treaﬁm@@@nplnué@?@m%%dramn fromthe study. Two were
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caminge Wie t RRSSFTHY. CBRk SABfE¥t 3RS SGFGHHEd M2l Onoted

that QJrLO\@u%geQQShQQ AN Perd 04 2 cbepause Q)BwaflVEic_f‘pIet eﬁtﬁﬂiJ:Scheek
mean age of the subjects was 33 year an
at S@Wedwésg)lnnlﬁlﬁe w€an BRELgRt 6f t RS ect %% 6prOdchC

adm%rhq tg.r ﬂngﬁrjﬁ.gg g@ri&f@%ocu@@@dt Be Bﬁénuﬁi\@éQMJ.gﬁt cheek.
€ subj ects was 9 pounds (range 110- 215 pound

The . PIHE T mmtpggtecoudeem%ﬁdo ISe GRTEd derPngs not An
apth the. 69 (%Cta{lg %gle%\?%&lq%l éuﬁhééjc @(’) gc[bsr@féﬁﬁﬁ"ﬁgwéérﬂ@cﬂ 4.

ersf OTITE Peri od for one SUbj ect
vitad silgie qtec heglo niad ﬁépgberpéahearaf—t%wnz 3 BFd 3 on a

J;erl %d W:')’ for Q4% Sﬁ‘rpaltecgcc@f‘e&u@o@cibwghg note@eathex. The

erun1pregnancy test result available prior to the -15
1rr1t&@ﬂﬁ1nahsrexonehdoﬁwﬁ@ onideer pEd e mRethed@liondRy test

PrOG}-lﬁf‘et E%%‘?i::%.?bc}_r‘gtpr ! %Q&éhﬁerlg’d OB, n@é)it,ﬂ eXQfs H@Se.one of

riod 4 was m spl aced for one
theSelbsab]ectnea ssb)] exhlldl’m:bmotedlrmﬁ@ emdry Yetdalnatrgipction of
procedures_c npleted hi ubj c e
thetare% %V\?td'b Yy @,ledfso]ngre]_-al ng %chggtlsdn ulr I%%g)'jggﬁ,l geﬂJ&’_s'@ed pain
in &ﬂu@rappe&rlnaftoﬁnaxséssaeaa wbs tbehayempeldme 11 minutes
conduct ed

t 83.h
fol}@gb%q]s?ﬁe%u?eﬂt Ch OU{\]S po 919 orﬂ]ﬁe?%éé‘@ed adverse events

e event recal | ed performng the
wer@Ssgssmdd.s but stated that the oral irritation

e e e e
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
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
fentanyl pharmacokinetic parameters following all treatments are
summarized in the following table.

Summary of the Phamacokinetic Parameters of Serum Fentanyl
———————————————————————————————— SERUM FENTANYL-——-——=—=———————————=———— ===
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verified and shoul d be considered not done. The dwel |
time data are sumarized in the table below Treatnent

wae@avesm B Treatnment C Treatnent D Subject TP@EUII00%043703
Ti me Ti meNunber (M nutes) (M nutes) (M nutes)

(Mnutes) MEAN 14 14 17 15 § 8 6 10 11 CV 59 45 57 72
SEM2 1 2 2 N 25 26 27 20 Mbi:nim 4 6 5 4 Maxi-oum 37 s
BehafdacBlineki€al MENT A ¥ ZUWidkRetif §al BBNT tii 5 2UthnEY c SD
TParaterenst C = 810 ng Treatreest D= 1080 Durisag the
—EﬁE‘C!?g/mL?ﬂ or-a QI caV f2\5 Asségk'ﬁn:nf 23?37\1\'4%‘6 nfé_Eqﬁgl‘at 621.4
Jné“sufJJ ect had a canzﬁe sore on th@ ol 0/\/er6 rig t |nre?43§_
Cheektakgthhanbegl nnj @ of #erizod [41iohowever]|, Bbm .1 eqi3346.2

_Wﬁww rat] d dur?iie°Perli 5843 océéurr atPleh t|I#e51.5
12 (hr choole  ITeA be: £aZ8 oy [ 3,89 41 28], 12.0 8.18
Jk:’i?:t/h )I UIIL L;IICCT\ IIQi LI} Idn4yul 10I'\0§®L ?,I.L T 0.q746 0'0377

Rt TTTed this cankel; $0rg.d5 Nt .akapLEous UGEeT [ 0.0929

and/appriovednthe supjzect { ®.dose [dur.ingl Perjl odz 4o. WQ .24
SIS &6t @g’ihasﬁﬁmcgﬂ S i%gh aridtd irrli t?abd on262 and-8 aon #-6°

-AL»QJ Q:lleF) *herL/PWGM ';ZI- aVa¥al| ;lr7 7::14 £ nlq 5\2 qczé'l'r aal% A7'3O
heheq max/a’ose) 25 P ULbe ) 3‘85‘" RN '0‘5"‘ "0.426
ink EEt(dJJtHdb@bl]l O Was @ the bt [Shuga o] 26e mpgth 0.441

[ ol (howh1agf) Vesél produck adm=xnsistrdt pasodursng Pespod [20.413
or both subjects; one of tHeséreyphfects al so Treatment D
?@F%F?%Wtﬁ%dness upolﬁ /%ﬁfﬁ’l“et%s peéPl oh of Ztrl‘@““afrléc Sb

amete
J&’maxbéplg‘ﬂn‘i' pel sonmet——Gyeads 80 Tondl 9§BU§’J ElYy 'ﬂ%ézl?u 1106.0
pan.R by The upper Tefd7 pucaabs ar gaoat-1he7qum é.7me 1To.33-
m nutes following Treathent C No_%Ar i ous lor 4.0
A\ \(rQnr( g\*nhrm)lnr on 212?'\ r- ;‘(3\3;);\ ro n‘;-\ov69 'I;Ll‘l 27'* ko 4168160 5232'2
“'At‘c’td‘fﬁ’ oy ey’ O “:2‘5" 962 ' YPHod 6 27| t'1geen” 6266.0
STEI0b 861 5 enrotied, 2575 JUJ BGtles CcUnpl g euzireat et A 4.3
PRelsubglect s conpl et ed7Ti eat.nent B, o.and PZ7Slubpecis 0.0216
cHERl et ed Treatnents 4T andofge3 QtaWpaﬂi~ﬁV anadl- 949 g | 0.0602

I/QQ)i F(P&/Wmcﬂn + h 2;2 ¥ mzﬂa\ll/i nat ilr\zorlr\ 27 flAr 2\'il48 1.02
(d..l_% é’_g%\f‘/ UII CTT 2HIIAI IIL1\6U4\I LIL} C I5L:02.Ju (27I T 1.4‘._)4'5 4.84
S &€ f@(pg*kﬁk&mﬁﬁéd)‘ﬂ T13GT DI Tidl £ 5.81 27 17.3 5.80
1n (Cpax/dose) 27 0.945 0.439 27 0.836 0.386
1n[AUC (0-t) /dose] 27 2.75 0.324 27 2.69 0.356
1n[AUC (0-inf) /dose] 27 2.87 0.329 27 2.79 0.372

*Median and min-max are reported for Tmax.

Treatment A = 1 x 200 mcg OraVescent Fentanyl Citrate Tablet
Treatment B = 1 x 500 mcg OraVescent Fentanyl Citrate Tablet
Treatment C = 1 x 810 mcg OraVescent Fentanyl Citrate Tablet
Treatment D = 1 x 1080 mcg OraVescent Fentanyl Citrate Tablet

The slopes of 1In[AUC(0-t)] Versus In(dose) and 1n[AUC(0-
inf)I versus ln(dose), at 1.0574 and 0.9983, respectively, 1, and

the 90% CI for each parameter was completely contained within the
critical range required for dose proportionality from 200 pg to
1080 pg. The slope of In(Cmax) versus ln(dose), 0.8746, was less
than 1 and the 90% CI (0.8145 - 0.9347) was not completely
contained within the critical range required for the conclusion

of dose proportionality. The maximal dose ratio such that the
90% CI for Bi lay entirely within the critical range was 3.33. The
maximal dose ratio such that the 90% CI for [, 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
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constant could not be calculated in one subject in
Treatment A because there were |imted data points in
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A
: 34
inf)] wversus ln(dose) at 1 0574 and 0.9983, respectively, were

in dose-

close to 1, and the 90% CI for each parameter was completely
contained within the critical range required for dose
proportionality. These results 1indicate 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 in(dose), 0.8746, was less than
1, indicating that fentanyl Cmax increased less than
proportionally to dose. 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
second to highest dose (810 pg). Cmax increased proportionally
from 200 umg to 500 pg. The value for pi (maximal dose ratio such
that the 90% CI for B; lay entirely within the critical range) was

3.33, whereas the ratio of 810 pg:200 pg is 4.05. This indicates
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Kel (I/hr) 27 0. 0592 0 . 0167 27 0 . 067 9 0 . 021 6
AUCR 27 0 . 893 0 . 0589 27 0 . 909 0 . 0602 COm |
W0 dmseeBpy/ nL/ ncg) 27 2 . 81 1 . 20 27 2 . 48 HCT/URR04/043703

AUC(0-t ) (pg*hr/ni/ncg) 27 16. 4 5 . 02 27 15 . 6 4 .
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up to 6800t 8886ndcabdAWS( On hBEY. /dose] 27 2 . 87 0 . 329

27 2 . 79 0 372 "Median and_min -max_are repor

. t ed .
fér shrondatreafABhEin sing A ey orYRECerfose normalized
Feptanyl., O tyaf e, Jabl at et gBp= by Xa & NBFdicated no

Cmax()g%%cétrkwltg I—jecﬁ)t a%%ﬁ E)’%r;{gg Tabl et Tr ggt ment C=1.x

statfkd iveqlQr aVestEntarend afifd redicer atns 0FaB) efetivespméhesp dose
=1 x 1080 neg OraVescent Fentan G trate,Fabl

levedisopdiicofDd Apoma 0FoF 137 (R (8s #1(88%8) 150571280 187, 1.06

n[ AUC(Q af o) bV S (d988)ngathol NFF4raRde 08983en th
(SOdre'é@e’ct%(gl 9/,’5%, ?g;g HEZ' 9%& G for each parr arrgt er Wagn .e
200 CHW| Bielpy clteai ped W tthinAnthe (test i Cadn rige difference in

required for dose proportionality from 200 ng t% 1081(_) K of
the m§10 The siope @mHaredmaky V&esulOTet d6SEFS 0. 8748, 1ack ©
sigr\lf%fiéa%%s cﬁihﬁ%x%n@@g Ff_f}%mQOQ/@eCI Oy B14h 'coQ-jaﬁétZ)oﬁiVaSIith the

conpletely contained within the critical ran(%e
smaTequigraduber ihheheoatf imiareofoedosenptbpod orhldase and the

The i mal, dpse .rati that the, 90% ' brtan
2 gt TR Ghet Sk g M0 Sl St Iorcent

range was 3.

dev B4 SR QRS S giﬂo?omepamﬁ the @% Girdor2da feldo 810 pg.
entirely outside the critical range was 30.48. The
Thus esuiays agfe {"hénandVeofdefdsed RBFAAPI zed Cmax for

Treat ment s B, ;and_C indi athepe Waso NGy, d 1080
st Bt 193RIy S Eﬁﬁn?ig%%tﬁgél ?‘fa‘%oféli?}ge%ﬁjg (Ellg'se POy, an
ng MYJSRlseadeCmRsnddhtinecdeset & angmlefks200erey tsdn8l@rpy at 14
(p=0.13). The primary objective of this stu%y vvastto 1
mineves udtd minetest ekt TH4WHASTh 386s & pPopdrdT on@SRey - tvey -

exfﬁgf%f&grée@tgﬂ%ﬁe£$g:@m§ pxrdal lowioyg fentanylon to the
doses of 200 ng (Treatnment A ), 500 ( Tr eat ment

B )., A
oraBl@qus%TaQ@tﬁeﬁpb¢eyy th f@gerﬁﬁn% e%&$ﬁﬁﬁst?%&9ang the
Ora%?és/gte(nrt)an§9n&§9ﬁ%té:'tta{kﬁte%.t abl ets. In addition,

y was conducted to confirmprevious ,
obBentatylonkUG eincFerRped RO GGG Wifd increasing dose

. admnistratjo f 810 d 108 S of , d 1
in SRaVEERERe o) 2pbran R it e 2T RRa R ingresend oo
thad BkBPbLrionally to dose at the two highest dose levels. The

increase was, however, linear as defined herein in all but the
dose greater than 1 milligram. Mean ln(Cmax/dose) for the 810 ug
dose was 10 to 11% lower than the 200 pg and 500 pg doses. Mean
1n(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 proporticnality in Cmax from 200 pg to 810 png.

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

14 minutes, 17 minutes, and 15 minutes, respectively.
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dose, random zed, open - |abel, 4-period crossover

design. O the 28 subjects enrolled, 25 subjects
weowphesed Treatnent A, 26 subjects conpl et edPCT/US2004/043703

Treatnment B, and 27 subjects conpleted Treatnents C

and D. Statistical anal ysi$9vvas performed on the

phar macoki netic data for al The_sl o

bj . .
Phesmeeslineiis Sete.ter o Losubleeia: oMIE lopspel i

" the WBheMS EAchdOsEYes@dntl® CoihuandiOn 9983, weEs pectdnadgley, by the

were close to 1, and the 90% Cl for each paraneter was
ocralcHsI°éEel y contained within the critical range

r egyirredcker dose proportionality. These results

i ndicate that fentanyl AUC | ncr,gased proportionall o f

widh ealBithcrRasi R ddse [CEREHOBRCeY aI\?é%cré(ﬁtl(r rireria  tor
assdEManyl &G trde t ablgicrtbehweedyt hepsi naycslasieslof Research

200 to 1080 ng . The slope of In (Cmx) versus In
17:3(-?d7c§3§g1)32,83@. 8948; was less than 1, indicating that

f eqt anyls G iiigLeasad. | esgsd ammreRer s i gaadd y tex. 6. 4th
dose. The 90% Cl ((5. 8145 - 0.9347) was not entirely

ed. cbrit-ailnedawivt hNA: t FeS dristticater ahg®? - The | ess than
?rljgcg.grézi “ﬂ%ﬂi”&ft%@ﬂ%n\é@? eRsey yesh agsdhe piighgstvedases, 4th
ng a

and, to esser extent é+; 11% confidence
ed. ivler al Larvat NEheSh®dovd ittgthi ghes? - dose (810 nm)

Cnex i pek eased: Aroponti onakhyef 508:200- 88 401 R0 VEr .. 6, 3rd
The i/a:?zl%ée o?glpiﬁft%oﬁaxi mal dose ratio such (%hat the 90%
ed. Glafyor Ngi: | &pSednbretwytan tH9°9 -t he critical range) was
3.33, where ' 819 W8200-7d7i 3ad:0§e) Thasproval
i nggba%nsu?%gt; }%%ggf 2%%31 trioon is linear in acc_:o?:jance ,
datai Bovdniees mMseritdosn, Chpntoahbbrarsoe leidyr GgfaRsopparmaceutics

R dose. Aﬁsecondary anal ysi s using ANOVA to conpare
SVHos ot mal i zed Cmax fromthe 200 ny, 500 my , and 810

noaspsesoimdicated noisthat istiteahby sighirieant effervescent
di fference (p=0.13).between e - LS:itabl
natfEkte RBF P CEaF Hade) b e 0 00 ) iThg uitapie
dis(B08gany, wnickl0.i94 (@kbleyof, pshuwlhgsna dpsee eheen useful
. between the 200. and 500 ng dose : Lnj oml €1
i PR, SR P00, ot SR IR ABIES B0 ML of | Fofians. ot
dostheeckewer wilasas ar¥Fheochaekpbdtesi gme feéigamndli pferiehioas for the

cGospn THEIGHAr 6A58/ Do WEETT 1 G BT0%Hy FoCh ARd TR 2 oorosed
herEQﬂeﬁa§0§§5u§@@jCakﬁ&.@h@ﬁethﬁlﬁ,iﬁbfﬂﬁo&ﬁgﬁiﬁmrmalbyntaining
abohgp%B%qg%O micrograms of fentanyl (calculated as free base)
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
about 2.7 and about 3.5 picograms/mL/micrograms may be used.
Preferably, the dosage forms will also exhibit a 1linear
relationship between Cpx and dose as described herein. This

means that the Cmax to dose ratio will fall along the line

(p<0.15) generated by a series of at least three different doses
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deviation in dose proportionality in Crax from 200 ny
to 810 ng . Thus, they are "linear" as defined herein.
wab@soesm dwel | tinme for the 200 ng, 500 ng , BADUNY04/043703
and 1080 ng OraVescent(r) Fentanyl Citrate tablets
vverelgl mlar, at 14 mnutes O14 m nutes,. 17 m'nutes
and mnutes respectively. There 2 subj
bet‘Wr?dl r @PBr t3RF nBASr Jr‘ﬁocgﬁf’lf“%n ? tfﬁg n%f‘ rruééol‘éa ancflvlentlon
avSpieet sehe expessenced vuediessthol drowintg ctfhéentanyl
OraVescent (r) Fent%%%lﬂl Gtr tet let. Fe tan 10\
i ndrEdSEd Ypr opRt i Uy wi FEISPRG osg uﬁ the3nd PH
adj i NG, of s 300 AAkd 0 G0 I'Tlgr@v:ﬁﬁﬁ any| Gﬁa&gencrfeaﬁxed having
| ess than proportionally to dose _at _the two_hi th
comprigd iceveks WRahe CPREREYS et Rl KoMERertC 5?033 aving at

leag@fékﬂ’ﬁﬁ: heyeeigh ddn f@ntaﬂyl ‘igecgﬂﬁ&nﬂfaﬁﬁoﬁr tIfhEHt is it has a
['Mgram Mean In (Cmax/dose) for the 810 ng dose was
Cmaxl@ﬂ: oat1%e¢aiter "Ofante hd2260 af dd¢ sbe=mPHosesh veadn ACTIC

for+ o/ 4Rse) Jx%ffera%l}oﬁgtﬁ@erd%d’@se@ 4 2ail}:%ut 125% (p
ower than the 200 m% 500 . There was not
(8

lesgl Hraeaty yeaumorican aév@%@uwﬁ r?r@é@éabnléspé?ii%% FRqpt 85%

and! gb&'}ﬁxlggg%g?gnggxctgg’QS%grﬂglatfl-rct}? r@iﬁ?gbld:‘%'kﬂa&ﬂdﬁe at least
45% OlaS/esﬁ@mlta(rn)l Ferrlamllatept pat @ £apreeseher elBj ﬁanFtlcularlY

pref‘érf:‘l' me% %ﬁl‘lnﬁilx% m pit es, f%?mml.gjc'l%s and 115 n¥inui S1ude  a

espectlvel eré were no serious or unexpected
sigadfbrae: evembsn‘dur iofg tamey st dyinERERNYy aVeScefGipient  or

or mul at i opc wag, e erated, by,ihe ofale MGQRsa.yith h
com %ﬂi?—ﬁfiéﬁtE Sm %Jh r&%% et al . Confidence |nter vwall °e
per€pit@tda drcara/&s@esgﬁens of Shoe Priegoreraaspit ys a preferred

f£fil Iﬁ’lgtr Irr;ageu{l cal pre%x%{ c{' égﬁ&#%%gt 1;2§3d1g999te§rar§fﬂ§vhlch is

ut e
stadth @ﬁycmte land Car ypaNG:cuSAS lsnslwmuts‘earq@sglyq@late The

o LU i YOO Bt B, e <
disSAGdnsit f ut e, IHb@eVeSAS( rudir ocedalr@stegmzﬁé:ldﬁ@r gre  not
Con3rd eJ(_JI Cary, NC. SAS Institute; 1990. 12. Sumary

BRS1SMF - Approval NDA 20- 747 (Actiq(r)) . Approval

daterMNoveriers 4,in1998¢ A dé0 caktPhar nelcotlogyirardgided lactose
Bi ophar maceuti cs
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
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.

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

addition, these numbers are meant to include normal processing
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Review pp 6. Any fornul ati on which contains sufficient

ef fervescent material and pH adjusting substance,
we@bessid y with a suitable disintegrant, whi cPCT/BS2004/043703

capabl e of providing a dosage formuseful in buccal,

gi ngi val, or sublingual adnjnistration of fentanyl at

dose | evel s which are conte Ig%ed herein gnd

varignddi 8 &g O heSdds¥ Teduc Bhe Bhd o “H6se t & GTaN Y
pref_ree.‘clrf@H' @%ﬁ@bp?r@i ?Hoaieddmerrﬁjdro@aymbe abedt WSt micrograms,
preferably, for dosage f cont ai ni n bout 0- .8
aboyf C}O@g%oggapgm ah&lt(géﬁlﬂ}%ﬁo&raﬁ’?raeém%as%%% érhlchr%grams
and &RtV es6ent c £  anrdkpecptied) usti ng substance
whi ch can be provided in an_anoun ,trat roduces a .
dddage PEPATREYS N3 ﬁPﬁXH@Fan%r%bﬁ 3 %fz? 5% HHdrgrned by
a 1REQVI desra LBt ecdRaeq@d bet weamaabdutus2d0 andthbogtresent
4.0 picogranms/nL/ mcrograms, nore preferab e en .
Formio o SoRaa HHOU B e SRy (1 oCpr BPRRBOIYD. HieTons,
mor@e%}f\@§&aﬂﬁgpt fRod 8Rd,aBRUtapdu® 0.5 to about 100 and most

pi cograns/ nL/ m crograns nay be used. Preferably, the

preffysdde FopMELei¥eemnlaRevexhi bPtaReY fda™ &Rt onshi p

between Cppx.and dese, as descrdfxed-Recend. cbibsefBany known
that the Cmax to dose ratio will fall along the,lige,
comifpOrti®p gewerwmt etbdsy a Begiesisrlugle |gse (dessgided 1n U.S.

Pat?qjlg fl\%.e%t, l(%%s,gggeta\ﬁ@e@_.éQOPQBQnﬁoﬁom@IW,@%,Ofthe texts of
“fent anyl "of the invention having the same copposition
whidiut afer helebamimrorebraead aky| LohoRensrl yE© ah§e afFGREE they

dis%ssefxffaelgj\_lﬁscegffé:ro\}@c%n%n%o@ﬁl@gj WSl Nbrsuhsi-aness of same.
Ich provides a dosage form having conparabl e Crax

Ef fadiess corparedples ayeACTROLY oransl av bRt haWiingsSat ivazgtivated

about 80% nore fentanyl .is a T i g4l
matﬁ]éjséﬁas Ches¢ of! at® eagl%( z}g%at%ig%%ﬁ% o%gfg%ee ?:?rg}; gfﬂtgﬁihor e
abs 8fbACHQ ftormrulcat iion,a noredlpr biérabty HermeenTypbiglly these

. 80% and about 125% | e t ha r u 5
lnvﬂﬂ%‘? ﬁFe?S??x I)?nﬁetav\(cgéin squglf? %glg/% aaﬁ% %b%%? %?45%)581‘@9%% ot @
reabCNQ hasanul adhan,y despiteorrdel my dtideakonalsy, | d&gsgh of the

fentanyl (cal culated as a.fr e | -
COI“B%??MI%‘{I@‘%%?’LG??@%S cee%oc?%ﬁlgﬁt% , lnt‘_’li:\/esl,{:é ?a o S ons sate
forWhilrhamiordswelpttdena si gni fi cant anount of any

di si ntegrant or exci pi.en r conhi nati : i i
whied artds i?ﬁréﬁ']?%ﬁé})vﬁricﬁu ﬁc%oggr F%éﬁggcgglgxgh%&fg&s and
aci@hasaes er i sdd scipr ancdndedemaniy taalid,s tarprefier pegd, malic

aci&,lh: %%&%@Acnoa{:chiedr, %rd?.];)?_rcr ggigz(cégclzoer%ici Sac%ddia%'ai ghggiﬁ‘{% acid.
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 wuseful in
accordance with the invention typically include sodium
bicarbonate, potassium Dbicarbonate and the like. Sodium
carbonate, potassium carbonate, magnesium carbonate and the 1like
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

amounts of acid, acid anhydride or acid salt and base are used.
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starch glycolate and in particul ar sodi um starch
glycolate. The forner is typically characterized as a
\N@BM%@EB&MQ the latter a disintegrant. HoweverPCHUSI004/043703

chargcterlzatlons are not controlling. Formulations in

the ' 604 pa#ent whi ch inclgggd | act ose nonohydrate in

an amount of greater than % and/ or _m crocrystal |i
It jgel papaselem _ﬁw%ﬁﬁﬂnttB?taFOPEa§?C§58uf”gO@g5%dO%r2%?6 be
used., | ifkRARVP d v ansimentbof e 59 @rsawrenear esbefbewethting a

to be unable to EfOVIde formul ati ons having .the : :
formgdstiabl o PRFhbar bEHAY B BFHose 418 GHECTer tRe adiusting
effelcgyejjf cgu%%usggl%g}grgjsr;, despide t hearpr esesse ofowpHaffect

adj usting substance and an effervescent couple. The
absofrptpohati ons in the ' 604 patent al so have nore than

S%QEWQﬂ&LHLengﬁnkkfeév@EgéﬁfrQQt%EEQIVeﬁﬁﬁnﬂ4 O alaldordance
di'si ntegrabl e dosage formin accordance with t

_ _ , he .
withpr esent prAvent i ofnvVentgme t it PRcl GHERCt b e thednd 1S

dete\l\rl?ni'%gg . sthe I %cﬁﬁﬁeci@t &l dheiesaib abouhi dD0would be
an O mcrograms of fentanyl (90 to 880) , or a
necepisepor thoorwthe. ewei ghesiofeanetbin i o5 phar Frﬁ%%%&i ¢l fFpe mouth.

Ins%%?ﬁpt%@ r%gggé?cén addi 1,08, pbesg nyakeks & NMRaMancing
i'nclude nornmal processingvariabilities such as

trammsare ggbn?mig %hm fentand. FemosisciaPFyL pRENRFINRF doseduccal,
] PO I A0By 00 MisGr OGRS, 0:@h0utcavi

gln?ﬁﬁ?%wné%bgf%h%ghggggt %%%lﬁggg%gﬁgﬁE,jg%og{ 60(?1%'h cAvILY:
Accdﬁdﬂh@gganﬁhandmabDUtOSOQfﬁFCV%Eﬁ%ﬂﬁLCQ@Q%&EG#FW@@yFaP@e from

is preferred that _th n [ e Si N
betifph RREEF i fTE PP an tanhhebatfy PO2e BmedeLontylaibtucen
abo?%egﬁnﬁfefggémpnutatémmnnangepﬂﬁéﬁwbé@Me@ﬁgﬁ&ﬁﬁnaQP%? 30 and
0 m crons, .nor ref b

(s SBs2ERR! D ol Moo TR P Ria i patuam cboue a0
per@@ﬁ%ﬁebaab@uknﬂ theabeotitgh20 nf crignes. tpsahn formulation. Of

ef fervescent agent or effervescen le;;an
CouRR i TR ' gl SbB” GRS Fhede R R
spedéi%%e‘:ssaéridg_aécﬁhrﬁnﬂgo ( £l 78; BB eandvHe.tBe rPattentaddgl monoprotic,
. 9,909, , the texts of which .are-here i pcor at e
d1p{®t¥%f%§éﬁegrp61f ergi?Eﬁﬁetwﬂ%?%ﬁ%ggugEX%gggbuggé. ﬁ%wever,
pre BEfSEMESGENt: GRUPbRStANE @onst uct icans ¢F papeided although,

Ef fervescent coupl es generally are water - or saliva -
of eREFSAt SKITREEFI aFS USUAH %;H?ept in an anhydrous state
1

Wi phe #d td16,0r FBGmulations in accordance with the present
invention include at least one pH adjusting substance. Without
wishing to be bound by any particular theory, this permits a drug
which is susceptible to changes in ionization' state can Dbe
administered by ensuring the proper conditions for its
dissolution as well as transmission across one OIr more of the
membranes or tissues within the oral cavity such as across the
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

as, for example, anhydrous sodium carbonate which operates
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absorbed noisture or in a stable hydrated form
Typically these involve at |east one acid source and
warooseesto one source of a reactive base, usual PGT/ES2004/043703
carbonate or bicarbonate. Each of the conponents of
Lhe ef fervescent couple rra%/@be any which are safe for
uman consunption. The aci erally | ncl
sepaggtés, 2BEi daaﬁh%dr#%% an? adl esrgletsscgnjﬁooaggﬁ%go‘gould be
prefkg%ggg gl _tgl C 3_0i d, ta_rtdari c acid, malic acid,
~acid, adipic acid, ascorbic acid and,sucgini
aeHd. a%lﬂfdﬂa?ﬂwyéi‘lga*één%?s salt s 26FOFARRES adi de’ rr;cglebegresent

inveg‘!??gn Saht 8el Nskhi 8oCpRbEXde NBYriled Uskermeayt ilonowmhsakement .
ut I n particular, sodium, dihydro

) . ,_ph :
The désbetumnli RYdridfen2pREIPHA'E, BEi LRGSR h?%ek%%taélr?c? Wik
depe?l%dloﬂmtﬂgl g{rﬁﬂl fat g Banpsissefdd dodl,aceopdamdeulbth to the
e invention typi cal l'y include sadi um bi carbona B ioni
pH gpotdsisitum thi tar boHacs f7d YHONZRE: 85di U eEEFBo%a?e,lonlzed

or %%ti%%?izgg] carhpnate,; MAgRESI URLEAsROS & anttidee | itke oral
may al so be used to the extent they are used as .part

nucesh .an Wetheregstento cianfleay lHeREveES BREYS ar® Sffts Substance

s Rreferably used as. a pHiadiystbrg subsb@pce. pH  adjusti
e ﬁfe eefra%ij, ~stoic e|o_m=.¢ i crgqui val ent anounts gf acai.c:zlj,us e
subsacinteanhydricterdange i di sal Ehanbr B A Jddeny ©©ans thctude

. ..possi hl.e,. er, at ce Ci & Orad .
wit s‘fgcd. 1 my%é\ra)g}r{\,@xbaraeﬁghosﬁg’m%ggéxe‘r%%?g}gb@mﬁ saomlhg che
locdlarasdl atd ngoa HrommtkattizensPpatt iACHPaS! i FFBFBIeT ht” e
ora]gveggflb\%ypl_i'nadérﬁ’lo%tnltlgg vﬂ{'fc%(:tw 1 suehyeemenent $H'kf generally
ny exBess Could affect " absor pti on. The anount of
rangifrcer esc enétwedreralautusef b 1A @ecortRifc P RTGTHY Petveen
resent inyention is ef fectiv u ' "
abo“g‘%t &r nt Re tstedg'on p?@%eﬂ}fegéot hZeltrmt Egﬁggﬂ%ééci \E\)ﬁi chat ehe
mic%xﬁzttmmﬁaﬁessatyetmxaﬁhiceﬁ/@ diasiignsgrht Foa oEriare contact
ablet in the mouth. In aq, ef c [ i
arey Risi E¢ 0P EAhAREI RS t%géﬁs%hgsi%ﬁé% t%ggfﬁen(?:aﬁ?/Iﬁg| Portion

the:.aé?{)ﬂl{%sﬁ@tl@oaal wienbhanes sihacbuetas) - gi Agirvaurgeses of this

. sublingual administration in the avi 4 )

inveRlekiti nghy, Pﬁ%ija?‘r% n?g of*ef fb%r v(g%%éerﬁ[t& %\céléjug?se S I

chafé@t?@rjfzgeﬁrﬁﬂé@t&gﬁﬁmabmﬁ Gharmyeabalitsr8Bypdr dentthengraplets in
preferably between about 15 to 60 percent en

quepkeder abify bRt WedrtCa t“?@sgﬁﬁmiggpev%%en?sgﬁd m)ng%lg method

conPl ef &1 8bl yishetwees-about, 3F tphcaphiate4@uifered saline in an
appropriately sized test tube or similar vessel. The amount of
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. Immediately upon
tablet contact with the media, the pH profile of the solution is
monitored as a function of time, using a micro-combination pH
electrode. Preferably, the materials which can be used as pH
adjusting substances 1in accordance with the present invention
include carbonates such as sodium, potassium or calcium carbonate
or a phosphate such as calcium or sodium phosphate. Most
preferred is sodium carbonate. The amount of pH adjusting

substance useful in accordance with the present invention can
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percent, based on the weight of the total fornulation.
O course, the relative proportion of acid base w |
walepsenes3upon the specific ingredients (for exan@l/Es$2004/043703

whet her the acid nonoprotic, diprotic or triprotic)

rel ative nol ecul ar weights,gzgetc. However, preferably,
vary®w3t@i €RLORBHE | 6 apRpuL s @ft BAF s RLeV dedaal thoughount of

of course, excesses are acceptable. Preferab {ﬁ
any ﬁ@ﬂﬁﬁﬁaﬁpéﬁsOFnba@%ofE@%c%h%M?fﬁqqﬁ?ﬁﬂa@§eﬂpup ¢enthennature
of ﬂﬂgﬂf%%%r%ﬁnbeﬁﬁbrgaﬁeﬁ%éagﬁ&Stngc§H£§éanEﬁé ¥¥ﬁ£owﬁlch in

wi shing to be bound by any particular theory, this
thispepfPt sia Bndgnaki-ch is susceptible to changes in

| gBLgal) ARSEBI £ ¢AD ke adpi nistgred rbRgst

proper%%bn ?t?oﬁs ? gﬁ?s g1ssoI%%|o%?%% méf QQS Aifoe wint
ranger 4nsmi Bet wreracriasy @né op nbp@to25t¢@¢m%ﬁbraw€§ preferably

LSS i £.0n3)| C r
becueeR UESu T B R KSR K Yot Bl AT D Blrecs
aboupaﬁtﬂnlnahouird@ amecbasl@ndtm@sad@mEfenabiyabetween about 7
i cie e S a st rong ,acid a

to B RATE of d T okraSiert chupl A heh fep tota
formadlpusdnng sTisst ance mapfﬁmmebe;ﬁhdadausmhngheubstance is

sel ectign of anaqther pH ad |ng s stance such as
caerna% ka%pFarbonqidrodg %o un]car %e BRFE f red "are those
pH apguate&;epaﬁatenaad amanﬂ1frmmmhhepebﬁfd@£503nta. suitable

ents woul d preferred. .pH adju s in
am0u3g60r§5n6%rovcﬁ the “prede 9%|H%%nt|o%a cgepusgg g least
aboupr®v6d®Hfuﬁhhen peraeateoaranhangiesent 1. dhﬁﬁsehﬁtélamd even
ro ustln subst ance MA||

more) brERR AP PHHe Mn LPer R SRRREPL] GOl SF opgervise
identheapHf émyitdtGhon tritBoh®NtZe b addis@iihg eshubstthce .

mhethg; the ionized or unlonlzed forn1faC£Iitates

t PRSI SEFDNC Bt S 00k micddaT W¥hPPeard #9 long as

the frertianyhgandsids sahls,achiasl crsubsdsanes idesprebesr Bdrein.
for the delivery of fentan pH adj usti ng subst ances
Most; ﬁrSEEEFaﬂnégoﬂng e Eféi%ﬁﬁ ?ﬁ%eﬁ?g%ﬁ 3R FH%?Ed@}COhOlS

and vviﬂﬁgsu;t | hd t athONudaanynsithst e Capabtes Bfonadjatsd i N@irect
the | ocalized pHto pronote transport across_the
comprgfpt Ahedithethe ofRP- 9&9??? CATRABERT T whitthehf | penerally,

at Iesddd ipnenPHBa08E&0] Y haRal Ngeifdom begneen abpptession
3 to 10 and nore preferably bet ween about 4 to about 9

characwﬁé1®¢+Q% WHeh mgkg| theg Empr%ﬁtqqﬁg for use in high speed

tableting process without augmentation or adjustment. For
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
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 is also
true. As a general matter, non-direct compression fillers tend

to have a relatively smaller particle size when compared to
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m croenvironnment in the nouth of a patient at the
surface contact area of the oral nucosa and the dosage
WO orse31any portion thereof (such as when it PCT/US2004/043703
di sintegrates) . For purposes of this invention t he
| ocal i zed pH can be determ ned as foll ows:
characterize the _dypnamc p han ges di spl.aye
dirqglh| EPEPTFS st Fbile%% .nf{ﬂ%ervs pH ?Fergco enan ers “such as
spréﬂﬁe@rjhérchem%ﬁ%?tﬂﬁl 81@@\56: Si‘élalﬁ\;tda&lyngsn&la-erl(baﬁtlﬂﬂe sizes and
osphate buffered saline in an a iately sized
yette%? PRERR oL %8 G Varc BZe8F 1o e SRUTINLTGF HRER 4o they are
urdependeste9fcd he tahlet sigeaapd desagevekor lexampleyndirect
when neasuring the pH profile for fentanyl tablets, a
compid AP Toff 1L L/ESWAS YR¥G for tabl ets which wei ghed 100
ngFlll'El:%C“ Laktiﬂ yaH@OErE;@@fﬁéd COAt ackowtibAce h@lﬂﬁdlt&h’e present

the pH profil e solution is nmpnitored as
invenipeqn gingfuds ﬁ@nnagphg Lot - %Pﬁat ijﬁtﬁPFer sucrose,

xylﬂ@ft Lage. gl%rc%fs%r ably, chbemmbeti alheiwhigde caanberdsede the
as pH adjustin substances i n accordance with the

respkies etts qrivrest hemeine| ulere B ERiRHAES Ys d8h 25§05 ¢fm With the

preg%@sﬂ%‘ﬂ@foncalt@feu@J_QQEQo'ﬂ@t 800r 18cPh9&Phat 6nh pakedt ASised in
cal ¢ium or sodi um p hosghate Most preferred i s sodi um

an empbuhaté. 2Thecanbane BRSPH adj bBei gl ekbseantRe usergFlation

and gvgﬁcgkqgn%ﬁﬁWeggb&? nBr aseRbskNYRRbh9arseavasy kil Most
t he type of Justing substance used, the anmount of

Preﬁﬂyr@kcessaacpdd@mcebatszeth rioe t REc et ler VeseRitoToo Y dried

mannm@ofat Urel thev\é g%{ngbﬁ]g | %grﬁq.'l%ril Scaﬁ’pdral(?c_fje from 10 to

course, the In this case, is fentanyl

abowostscr%r efaedabllnyree herefeunblpf owdj 35t i by sﬂhﬁ{tanégw most
fro t wee t t b cent,

preﬁ%rab%¥e eréblgbﬁ§t§§eﬂb23§%€'% ?g g %u?g%gggggggpt

evehs imrey prefser ably dbswedr abeetl 5ito %ﬁﬁﬂﬁdaPSG with the

ercent and. nost pref er abl t bou 0

pregﬁnpe?EEﬁ?thWHME|g (imgbased‘{\{o%;ti\é\gﬁﬁléjl ﬁ % %hggggyéFate the
dostorradwaitions, Thelmﬂﬁﬁlqy'eéedtamj thadJLQﬁ| @gagubsndnwdese as

is.a carbonate, bicarbonate, pho £.
desﬁFe?%$reﬁ“598 ‘t ho eﬁﬁzﬂ?%mtlng sub g&anceg mﬁ?ﬁ%,that have

dlsmheegﬁéﬂwmﬁeﬂr¢péﬁtxysltahhglaMBgmantsamnpaovbd@a%pe with the

change in the localized of at t_ab 5
Preghfrts, OEEHPEf er &t y égg%?diaonugﬁﬁﬁf?sggil evepgellulose’

cro@@ﬁelﬂk@ier@bhyvabput ayﬁrp}idwnds WeieP-XIonpar eddiwn anstarch

ot herwi se identic fornul |on wi t hout -t.h pH
glygejlégei ngc§85§‘?ﬁrﬁ% ose cross-linke hydroxypropyl
cellulose and the 1like. 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
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

invention can provide significant improvement in the degree of
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Any filler or any anount of a filler may be used as
long as the resulting dosage forms achieve the results
waemsnedsed herein. Mst preferred anongst the PCT/D82084/043703
are sugar and sugar al cohols and these may incl ude
POP[ dleﬁL conpr essi on andeglrect conpr essi on
illers n-di rect coppression, flllers ene
dose| gzadusiHeR f dHhiSat b haPE Y FOW Gnd/ o E6mor eses?/ccgna%it
comp%Q@Ea%Be%g§%kg?sM@mﬁhf&&ﬂ&idﬂﬂbﬁslmpﬁahtucauuﬁerpusednnstlng
hi gh spee abletin rocess wthout a
SubSééfleéﬁnﬁ%‘# ofRRT &ef%*ﬁ%&gran%r a?%?%%%?mlg’: uSpERL sodium
star%ﬂffdjﬂcﬁﬁtaltﬁé wek | candot.hes ef @tandarg| |g1@ra1 suaha:ajsable from
for exanple, silicon dioxide may need,to be a
Roqwatﬁecpfcdﬁﬁﬁ%%%ﬂ(ﬁ¥qqqelerslnqﬁ? ort'r a% , ©¥5°n 8Pre preferred
that! SO I €60 S 4 @iforal 1 evBiee sne iHIRY g@ﬂﬁﬁdﬁﬂyﬁthaﬂene cellulose

conpressibility and flowability characteristics which
nor aﬂb@ﬁrﬂh@h@@cﬁ?ﬁé used directly. It is noted that,

%nghBEnHDQP &{@HﬁﬁggygﬁtbwlmmlGQr?OWﬂM{ahkﬁnﬁjﬁkﬁors such

na e, non-direct conpression fillers nmay be inparted
as, wilth sime ppbpehei dgsage dfPEBt ERPPRRESTONaFH| PEPUNTSHRT the
othe evfr[@f" s dSeBlSopLibe. A8 a 9aBRERLr Tatihergediaml- the amount
conpression fillers tend to have a relat
shosinhl Targepaftdre | lee'sien ey te dhpdr e t Bt iect V™ bybine of

C e
th ronr'Pl 16LLLET Spo ko rab@it BBwddd | &susS UL a® about
© spi g% g nannlfsTOha3§¥$%f§tlgely znaller particle o
15% su/Zres e yetreamaedbrenli P ezt Ty TS ek pi/g) and even more
ep di h are, 4 r urLeee h
pre L, S e et o veight:
Thid i1d elgeiasbwekd. ofF| i ene iohat ofir ehorighrshed ifrrmulation.
accordance Wi th in cl
rnﬁﬁﬁQ(ﬂ he &@?gge %§§%§§t ﬁ déggétﬁiﬁ&ﬂuéfggé the present
invé@%iddﬂlguuimﬁhMHrmag toa Ehecexcgnlub¢m§anq5e The most common
provide the results _descri [ r.ef
knoxivrh i&%ﬁ‘%aarh‘_te ¥ fﬁﬁlg{lﬁSluH} egg%?%e\e/e%??g/gﬁg Ris& IQ:rfamlé’gneSLum
steaﬁamtblsl afatecfseerasﬁnohyaelnamlme¢hm emmveﬁmﬁtlabfwz%rﬂ/e%rbehlnd
nor e bas on the wei ght the. fo at i (VAL
tab gt Prof o' a osg{em)%o {/dﬁlg?% |sq§sg<rj§d oot oo o
mosefe&f&d&ﬁ&ﬂdmoeecomdancelawsr1ﬂﬂam prdamnt pneenpecﬁﬁnt of a

spray dried, manni i S used The f
tab}%ﬁ&ﬁgfﬂBﬁ¥ﬁf@Q% EBO&PegO@ban%anre dre#%?a thh s%%ﬂld be
hal€9 4 0 Rkeuht808e mmsis.prefiesabiar,35the ahmunﬂﬁowﬁbymagneSlum

wei ght of the fornul ation
stearaéz used can be grea eg than 1.0%. Indeed, it is preferably

when

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 acid, calcium stearate and the like may also be
used in place of some or all of the magnesium stearate.
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 hardness of
generally less than about 15 WNewtons. Unlike the formulations

described in the '878 patent, the active ingredient here will not
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Di sintegrants may al so be used in accordance with the
present invention so long as they permt or even

WO 2051063382 € t he dose reductions, linearity andPCF/USRDI/@43703
of Cmax and dose as described herein. These may al so
i ncl ude binders that have dj_sintegrating properties.

Di sintegrants in accm_rdance47

[ W th the present . ti
necegaATihel ife MOGFGEr yEiLhE i%epggFFﬁF%)‘é‘g, Itclf—iretoesrslla-rlv'leinnlkggdew'
pref@?%%g%ﬁ¥iypyﬁﬁg|H%QBEFQEVQCXH&e,wmmﬁ umtst heclroated. When
ate, croscarnell ose sodju cross -_linked
tablapdr efy prdby [ Se R UFGSE /ARASE e T7kETST BBhr SeooPREY theY
may $& 8aFhRPafLold1e, datikalear ant adepentisr uporkageetsheh es found
~not, in a given system the results described herein .
in Wey. beabdnta] ﬁ@d.Gm%‘l&ri‘efer%lb?X/,m?%eastsP Cat TR (AR @
har&%%s%rengfgfggééf:h%ﬂaﬁbpgﬁoﬁgm@ﬂﬂ cheatystpl Imareifactured in
cel'Tul ose and cross - |inked pol yvinyl rrolid%ng in
accenaameuntiish altbat BHPGFIHBPE, é‘%bec%%&% i g U-5- Fatent
No.ﬂ?%@ﬂh@%h?” that oi nelydesei neAddiihonal 2R lractasgl dosage
.mﬁnohydrat.e. Mbst preferred for use as a disintegrant . .
forriss oef Shar ¢hvghytot atee ampviifefal i euP%&SE%‘aiftﬁﬁ]%at%fr &?ﬁllCh S
chiglyceoslziasttt%htl.nde e FBrh@_ﬁa}&SP@ fogndphbati t he. use 166,423 to
od]i:ums_ arch glycolate in .the formulations of the
Kat preasent ailnyenssond cRecprerd de 0GR PREaRTSTHRFGVEENT™ TABS
in e degree pof reduct i o ] r gyl di
R e it it g
Mosi ;)grs]mﬁeaialbginys whiec pachsbadeepts adiestiangasdss Saic o riRqin 16
ot he ISl ntegrants,. rei u I i '
o.sJ DL BT o QB Bl aetu paasma inciace
tho & atdrairel yf rerfieRoqdetbe iof thestnens Frame. ST d "l and

is_even more,preferred that t i on i ncl u

"F2 N RAFEAIST o o 1Led.dhalo Resfopputation includ
nefd “Hicro :Lys]?a?]fl%e cell u?osce&g nor cross-1linked
fP\/ﬁbl-Qt% appUniccofrddihsknteigianthei [dregapy WATEKHGRN may  be

actors such as, .the sjze pof the dgsa .
desj el ks ] n £ &c29 enhotn tB€ sublingual

S IR & dr GiféenP JHZ':% ot her mgfe%le feused. etc. =

adm%l@:\l\@ﬁfl%[tidkr;l’] genaral ddud anmshenskpul doverre frigmlm in  mouth
et ween about O.Z to about 2Q% b ' f i

i 54 ) i ] ] %,y vei ght) of; hhevEunaby tn

15FBF A B, TABFESbT BT Dby Daraikn Shatl G g cort by the

forgtvlgpyﬁi%%%y\é%rey@mm elpsef ehabl yoous 86 aBoutesomnd most

w and even nore pr.eferabl bletvveen bouyt d

- ' ; enp about Q& 13 th
pregpbEtl®i ghboper éent™ By Rei éﬁt This TS again asgd Tnc en
rivbhepweight, ofnokke bibbsher f aimukasi oow Al .genefhiby is a

useful in accordance with the present ;
subjective determination based on e Tésponse of the patient.

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
thereof, comprising between about 100 and about 800 micrograms of
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

present invention, the formulations described above do not
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invention is a tableting or ejection lubricant. The
nost common known | ubricant is magnesi um stearate and
W b@snes1of magnesium stearate is preferred. CeeEDS1004043703
the conventional w sdom behind tableting [ubricants is
that less is nore. It is pr ferred in nost
circunmstances that |ess thdh about on
includbl eni ARORRBY P Eaht ChHRS USRI OPHITE “s Ao DB ERbel fkea pve

whlcﬁhQghgepelbahﬁcébéﬁﬁéxﬂﬁ a¥tdiessg Howewer retlhetammunelative

magnesi um st earate used can _be _great than 1..09
to Rﬁﬂé@@l 9% jaF prepekamdiPYr edtér if%%a ut®¥1. 565§ 14% n

partiBa1aP! ef er abl v LHetwean tabeuho Imddé aithrakauwt t3%0 Mgt weight
preferted i's the use of about 2% nmagnesi um stearate

of thherocuniehioon®e t WS hgmPRBIY TS gﬁcﬁmacsrocfrgftallme

celluﬁ%ggl <%t§8r'ﬁbféﬂ Enagal ddum Sﬁeaféﬂd%éﬂﬂikbﬂe bPvke  More
al 5o be Used i n pl ace of sonme or all

prefﬂ?&gbéSL unslst edparelaEf ¢rer viescERES t S saﬂ'L ak&%tor dardgental

amoqpt hc&h%*%&%s%&kl %ﬁ%é'onm&%Q beckrelkabévehy aseblrdance with
bust can. “for exanpl e, be manufactured in

the axtmledanq:evwltiprt e argtisodisedeScFPHEE | FtaF d Batcenete as @
dls#&éﬁngHa 878:@H5ﬁ$@ Il have &ihapdnessyoft ggrerakbyd filler

. { Newt ons”. "Unli ke the formul ations
incldeker sbedyi aridwe nMa@7g tgatent, the active ingredient

here Wl notnecessariLy. beapal ok th

h@ Prelkesati igivent
V\% (jfeeé1 plr ef erent | t he fent E{wI actlvgen ror
can Wihlc1nee bﬁckreoat edanh‘emrtaalbl exsimienpy t inddenerally known

pI i abl e/fri abI as these 0 t may,cb
n*f%gfé%ﬁsleff agkz%lee i @FI gtgggg%%c@ggg sugh%a%vantages
deséﬁgdw iHerdiB. Patese Nen antsgdazmtrm@y hayl @ e inders,
robust with a .hardness of reat an
sweqﬁﬁﬁqﬁ§s %ﬂ?tu?%ﬁf| 1S acéor gﬁgig%M ﬁ%@&&gnt%S lubricants,
prefdBaaduces gebifitsdtants, UaBSd PacehtkNO 6,024, 981. In

a referred enmbodi nent he fen 0sage 0
BIRFSnt | Dn PFFdprEYi cfg 95 a{:(t‘?)]%wstgl pack %%Iﬂ%m {:qlth the
preé@n@rﬁﬂéédﬂiﬁn$t@ﬁh bSeaakier bgxanpl EnbvS. t@thﬁ;ng«ﬁechnlque

6, 155,423 to Katzner et _a sued
HOW%WasQrﬁﬁéaa]%yCI I\ﬁQeLAﬁéL?Wf tjﬁlg’e ex%lgr(perd |CE)QQQdeol and
dirbEeLehy Lasordeat.ed bywhiafer eftoe. tisite tor efrervabl sesulife from

package meets t he standards set forth S .
grangbataFandhiso £200%° PIEEEgEE Al so P efcel}lllrggg farticular

exc%%‘_ﬁéxggsﬁéé ) f“%‘f@ﬂ;ﬂr%@!. %lzs{eaf @ ebrivolbhidhe indastpydasce with
thenpgpsgm@f¥ﬁwqﬁiion may be gegngQEry annu& %k%geSFQEeexample,
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, Cmax/dose ratio and/or dose
linearity described herein. Thus, an appropriate amount of an
effervescent couple, a sultable and appropriate pH adjusting
substance and an appropriate disintegrant are selected, provided
in predetermined amounts and formulated to dosage forms,

preferably tablets.
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Tabl ets in accordance with the present invention may

be designed slightly differently for buccal, gingival,
w@eoosbddingual adm nistration. I n each instancBCT/US2004/043703

however, the in nouth disintegration timnme/dissolution

(dwel | tine) achieved by thgéfor nmul ations is

preferably.less th baut m no
or ST aBTS S Ut B0 modrsa g (SBEToEos o uetal F3roonates:
bicapbendthar) f bve phonplesesposthof rerfe@raiinudissingregngng, is a
This is a_subjectiye determ .natjon, based th ;
StaF‘g}épo‘?'l]s%co&la%the pai(kil%nta.moluﬁltgcc%gﬁ%ncozﬁwe%%ha Sre described
elsPahéi€ulmydey npr ef enswdreantbodicaéataloly t hehpr esiéptintegrant  is
i nvention, there is,provided an effervescent or.all
selgrkeht @ﬁ?aBF@Vf‘g%‘Tli efgdégi @ﬁ‘é’&nfn'orw lﬁécaa,n spu%ﬂqril%{geuga[ further
dos@r r8dngt Mal iadrinki shbaht oot oferdtentiydnylsedowhen compared to an
phar maceuti cal |y acceptabl e salt thereof, risin
othBEt e SHEICT06 4Rl LAbETR SO0 HCrGg RS Tof L1 8RCany
and( RY piei gudased Qibdheceeighthoat tthe fdiednhageprnt.an The pH
effective amount of an effervescent couple and_an. .
adjBFEERY | VEPERDOAT BFCASHRPHY] &§tisrﬁa—e§%6§t AME BRgvaded in an
amoShar i iveahat e;nhilkhe fer nmdmidien say didntidengi nel uthenge in
mannitol . In a particularly preferred aspec}%ﬁﬁo;[a]ggisl 0 bH
locapbaed neHt Of athelPrdselit® i RUemi oA, &S FfifcAerods ~-° P
unifesgld bgdsaboverdeapoyi Rebude A appuRhiet lactpsee.  While
nonohydrate and/ or cross - |inked PVP whjch rendgr, i'Ic
tabil aEapapY ePof CHMIESTEAg T8 aBE FERRYY APV EFadityaPiyity, same
musfCELQakofb1 8bnd £asi rrahauta ARYskept amykcbynyeigbll times and

particular, it is preferred that no nore than about
drug0usdheams ghtd ot tRREME BF RN aBFBRSHe Higct et mucosa.  Where
pebydrat e or 4ol crocryst@l bi-neigel lfdhesayand i@ gBorrms as
posggan gbolut 4% cr ossl i nked P\l% ﬁ/bre pr ef e?abl Y, tghe
comporraat fomldts feedntr entarfnptit ¢hdieifeal aafBlinpsapf about
100! NRSGLEXE] PLBALS 1 MaSIANET BEERLed N ALRQN dAPCEW t Bbout 50
t he present |nvenE()| on arethe use of sodium starch
Newgyesol ate as a disintegrant and nannitol as a filler.
Mgt preferted fill ar, i pelyudes spraydrigd peaBitel invention
The formil ati ons I n accordance with the present .
mayi ieentsiedn toahreat| ade byprerof arpientdnshaln @editpicaaps pain for
.general l.y kng t nt they . dennofiy iates,
Whl%g’t rEet® ersoma\A%e%gg@g%?gg%gegggg?%ged herein. These 'Opla ?s
fentanyilnpkodecws tdralitpddtiictdeirdn bhoskerst Bweausseng, invention

shgaihoghggygoggogggég’i£|ggﬁg&ﬁtégfoqa%g%h Eugghﬁégténd under a

physician's strict care and supervision. The general directions

Icouple

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

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

where they remain wuntil their dissolution/disintegration is
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preservatives, disintegrants, and the like. Tablets, a
preferred dosage formin accordance with the present

WO pwsfbison, can be made by any known tabl et i ngPCT/US2004/043703
techni que. However, preferably, the materials used are
dry bl ended and directly cogBressed. VWi le the tablets

may result fro ranul ation, "this is n p
sub%%%?%%ﬁﬁﬁhr??%ﬁﬂ%a eX¢ p%g%YSCSSSGnacégé%l%gégégfgﬁbfg as
dosé@éngbahlonsmbgeaabmydamwelmbWhnghespn@semiZé@ventE@Wist in

ma e wet or dry.granul ate For e I ul
faChJai);‘fﬁ*in}g cbOF o T HBRG WeT T | 8F. ﬁ%t%pn%ng%‘g@ b%tC%gSS the
adj?@éﬁfﬁh&ﬁ_h@cgeanulate or pre -mx some portion of the

ormul ation prior to final blendin nd conpressio
ThRdfEte&ed S9575qGé8t it6 eﬁrésppgggfgttegsygreVlouéky noted,

. provi
a sﬁﬂ%lé'QBEedgﬁahaﬁg,C@BEe@kampléprHDOymﬁﬁﬂOQhﬁnﬂosﬁ fentanyl,
reducti on, Chax/dose ratio and/ or dose |ineari.t

canddar FHERR héfeith. STRELS &7SaHpr th%naﬁﬁﬁﬁfd%¥c%nWith the

preSEHEr VESECONo L APl Rin deSWialll enandpappadptyabe pbkage forms
adj usti ng substance and an appropriate dj sintegrant, .
suchr @sgelfeét €42mptovi HE Fﬁsﬁg%dg?ﬁmﬁiﬂgdtgﬁnaﬁ?ge ﬁdlnventlon

cachOruk gt 80n4 04 09SAUEr b 9F AT oF efexabl) t@bl s . dbeage forms
~preferred pH adj usting substances are carbonates, s
in pjacmodnnees, "dFhphdSphaPessephe pPEFRF+YY Sach containing

appg%)gi_ﬂg @ff‘ntZdOS histagehngl y6p! atghtanihe anDpRtgeusely such
of each dre descri bed el sewhere herein,

However ,
nulpieler dpbyge t hermidisiregradd i1§Vedreceed Gnd prodPeRes torms

beihg an AU MY Chyi6RRLPr QX dBo@r f Urfdi’r @R%Eerably roughly
reduction in the amount of fentanyl used when conpared
contempar atdedlivs e T dent peErl§3raAnsai-on cont ai ni ng an

3{?ﬁg§?§?ﬁgﬁl§9yp$ﬁaaﬂgtﬁmpkbﬁdﬁg§$ﬁ@gaSHQﬁi@@CEn accordance

' e disintegrant. The pH adjusting substance
withr etke ahbgedentseliovertiand ywedrildedorn R¥CE@ountyingeval, or
utficien ' | apahl £ ; PLOY, 6 ar&hange | 1
SubﬁéggP?%e &%iﬁ%gng%ﬁfgbst 6&%9%ﬁ %g¥¥g§ﬂﬂ%re preferé%?ya salt
thele®fpHinni 4n arhamrgt rfef brabbynabderu2. G09H @mict sagput 800

. hore. Wiile tablets e_co n r.dn ;
i RSP LE S ot IR e 0T E58R0 4R Y Mot eSS ivatent
amcadtepsebylaf fieeteay dwdlso pireesdendetk wap redfeasesgaat couple

. transm ssio cross.th r-al r 0SS ,
lniﬁni§?9f€§iF%b?%1¥%)ﬁ§pgvi§g°fg%?%%;?haggggghgoﬁﬁéggg form, at
leaG@nphespEdati s eirsy aakisngnaehan dae ssnainth atfvd@twglspupbout .5

ands g%%iﬂﬁbgg% by weight of the dosage form and at least one
disintegrant, preferably a starch glycolate, provided 1in an
amount between about 0.25 to about 20% by weight of the dosage
form. These are blended and compressed into tablets. In a
preferred embodiment, the filler is wused as well. In a
particular preferred embodiment, a portion of the filler may be
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
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15

20

25

100 Newt ons, nore preferably between about 10 and
about 50 Newtons . The dosage forns in accordance with
w0 b®speBsent i nvention may be used to treat anpCT/Ypmoe643703
pain and in particular pain for which opiates are
commonly prescribed. As with.all opiates, fentanyl
rqduc and particul arl. sent :
e ent PoR-GHBLI o &1 Ao B L ARERC] ri”RoruTt SEFBs T oterate
is addegtied fare Wirdeling physnes afvrs fewr edtlitapmahndinutes.
supervi sion. The general directi.ons for the use of .
AC%IQapr §rr5s ?e IR he aprkgfvj‘lsotues y}‘rS a}rcé%?] qseongcan%ﬁ%mg @
doslaabelsrbaunaddi Ant heedfhyishekanishDebk Rekerehceéngnadtibe should
war ni ngs, and .contr ai ndi cati ons therejn.are broadl .
be aciﬁﬂniegaﬁ“@etd&a?'ﬁiy us&-8f &83& g fporror?{sucltn s’acucsoer'dan%:{]rée patient
shodilth giheepresentiosayentioen. ikthi 8is nelrudesr ganetial | pyreferably
titrating %atients wi.th | ower doses before dose form
betyeen| &P PoirSThe SHGsdgE fEIRE i9 ac¥rdahts wi The figsage fo
shd¥esest bBventikea arecagmdi stesachniy ,beisngriphaeedyi ppiates,
. the nmouth of .a patient prefer,abl¥ ]l_maer tEe,ton ue or. . o1
is [RYerRRel CHETEhBRK"ARR GOfy TRABFRLt AR r BRAPR Gndratively
1ow h@bke di ssahut i opf di si ntp@eat Eon iGsalst agbiatl yfor fentanyl
conpl ete and they cease to be recogni zab] e as a dosage .
formydatipRef &7 abFSOTARAY dWWithg TRE HF%?WEejomfedltdé’ﬁ’steS%ﬁClally
thd@Chiskhiatbng rhe eBX5RHEy t sansieikidfrde femicarylpain, should
across the adjacent oral nucosa._ Additional doses. are_ . .
be {1eAigsoneaed. M RavisdlsPYOHbE &b l%r%‘fergﬁde“H%‘ea timited
iniSYGh a@itfa‘{rio@?(_agﬁ#ﬁly 8Q2 M @F ograrBgPim f erfsalkl , 6@k, thus
be taken in a single dosage formin accordance with, .
lintidngr eblent Humpent | 0 o be tHenlicRea Prudng i thytration.
ThHe 230829655 OL I, SHGR: S call Qe @XM L.a AR td05308aFOF B
of the present 1nvention each containing 400
EXAME3ESgr anms of fentanyl or four dosage forms in
Met%%%o%gagggufgé the present invention each containing
approxi mately 200 m crogranms of fentanyl. Preferably
sudm nedth ploasdostee fesempdesi ig i #ndi rdilve BRFepFals were
scidlg dosgge fors Helng admpistaied Wt AWMU or can be
mor € preferably roughly contenporaneously if not
bleidud tianeous| ythdm awprdrnilese, lome sieemodlendaiki gda bLlended
tablet in _accord Wi t e pr. [ ti
fo%(ﬁnkﬁﬁﬁﬁﬁgrﬁi%ﬁgggggf orikgé} &1§%ﬁ%§5e SRt LR %ﬁ%&ﬁgr, the
materials were compressed on a standard rotary tablet press to a

target hardness of 13 Newtons and a target weight of 100 or 200

mg as described in each example.
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subl i ngual
or a salt thereof

adm ni stration conprises providing fentanyl
in an anount of between about 100

wapesabsuwe 800 m crograns per dose (measured aBCT/US2004/043703

fentanyl base) ,

unt_ of to about 85%
exfBpi Lot Heaas
about

5

ef fervescen
wei ght of

or an equival ent anount of salt
thereof. Al so provided are @g
y

t couple in
t he dosage

one pH adjusting substance in an anount

< TTTC

a starch glycol ate, provided

about 0.25 to about 20% by we
COMPRNENT NAMFh| anded and conpres

er }<68ked

AOERRY Ly }@%@mcaqqggt/ 1877 D1 48] gl Of the

AT OT1T T1TTL CUI arit

, preferably
bet ween

‘§§%§§§2Eg§;dosage form

lets. In a

as well. In a

| FenpraybréddraithodiSient . the fil
Manpatdl e WW3R* preferred enbodi ne

nt

98 - 3APt |

n of the

Sodfith| Bt camyorize-epr SISPEREEHP wi t h

t hd 2f.8APany

| or anot her

citexei ptedti WEAEPATP for exanpl €,

30c806r i nlg

agent. In

sodaddll tafhonode, afsp/lie exci pi ent

s aftt.@Q0use

din

Soda6ROE danee ouidbithe, pregent | nvensi@iois

a | ubri cant

Magne & tufSs FBRaS Umrgkerabe.
Red c ' ndrn

Gemerak[yod hi s

i s added

periogpo Bl

nding is

1 armd—themn 1Tag

£

d
D

MESI Um St er
W addi tTon

-s T
® D @

'
I

te is added
m nutes. In

o)
T O

B @ 3

I

Ihi 'y
J1 LTI
- .

package

D T O d

@ P T
® TD

L DT

19
nd
T

QDD (J
n N o] -th

1
o)

'I‘J&:E

\'
ya¥a ki f\Q;\ \:O ny

o
n

shaot

ventiao

containing a
psent

or to the

o

“spprydiEied (SEMOPeE BAt PENtESHARTTYI ace t
formin his or her nouth, preferably between the cheek
and the upper or lower gum The dosage form shoul d not

he dosage

EXPAYELEytked Wi thewed. Fentanyl, as with many opi ates,
is preferably titrated with %Pe,j itial dgs bei ng a
Orayepgent &P yFeHhiad¥dae 1 3PABCI nit4 e %Sage forms
for fentanyl formulations in accordance mith the
present invention, especially |tRB&BTEEed to treat
COMAPNENHeNAME br eakt hr ough cancer (Ba{E@Pknoul d be 100

FentiaawagcansatdhddPati ent shoul d be @éavided with a
Marniffottedusmrtial titration suppl y26f94®0 Jri crogram
Sodiesageckeprobatd hussH/mA/Png tHe AdnDed of units in the
cit1aE adul] ngskyEwatp on. Thereafjt ep.doses| may be
sodstacateandpderygp dactor ' s carle. 2EXAMPLES Met hod of
Sod @G UL €G1ycolate, NE/EP 6.000
Magnesium Stearate, NF/EP/JP 4.000
Red Ferric Oxide, NF 1.000

TOTAL 200.000

*spray dried



In each case for exanples 1- 7 and 9- 11, materials

were screened prior to use,

charged int

o a V-Dbl ender,

w@roosaes3ie bl ended in any other appropriate | oRCHOSZN4/043703

bl ender,
di scharge fromthe bl ender
conpressed on a standard r

and bl ended for an appropriate tinme. After

the materials were

5§ary tablet press to a

EXAMRIH et~ Aar®@nBss of 13 Newtons and a target wei ght of

100 or 200 ng as descri bed i
_OraVésrentABOEFaY
Red QUANTI TY COVPONENT NANME
USP 1. 688 Mannitol, USP* 95.
COMPOISEMTERAME 42. 000 Citric Acid

Fent oAy DoMEd @t JSBERE 20. 000 Sod

umlSeapc

MannWEbP

s ®00 Magnesi um St ear at

e, 9NFHP/ J

Sod i Bl CaiBdie Nosk/BO07H OTAL

2042 00 * g

Cit s ERDPYETH Y EEy spT _Phar ma)

EXAMPLED @ -

a

Sodi n/\;\((ﬁw X IQ'_ @Il;ganyl 150

)Ty . GU 6"

Sodi AT iy \ﬁ}'k&jl_ 1 I\mkﬂg/

abJe bent ar

MagngepiEpD; %ﬁ¥ﬁ¢

$oUTUFOB Ca

U?I"Ioléldl JH

Yelley, BERAES, OHS
NE/ FP_6_000

Ferric Oxide NF 1 000 TOTAL

1Tl Ol dl L,”

dri ed2004/ 043703

TOTAL

*gpray dried

yl
r bonat e,

ntanyl Ctrate,

n _each exa EXAMPLE 1 -

1EE_I£§&§§éE¥%%¥ﬁ¥' Tabl et
[tab) Fe

3%3”%83%3

nlBicarbonate,
(w9 1% 30. 000 Sodi um

A ycol at e,
P 4.000 Red
pray dried
Form C
Tabl et, Red
Ctrate, USP

30. 000 Sodi um

A ycol at e,
P 4.000 Red

pray



53 EXAMPLE 3 - Form D OraVescent (r) Fentanyl, 810
meg, 5/ 16" Tablet, Yellow QUANTI TY COVPONENT NAME
W@ esoeds)9 Fentanyl Citrate, USP 1.266 Mannit ol PCT/B82004/043703
95. 734 Sodi um Bi carbonate, USP/EP/JP 42.000 Gitric
Aci d, USP/EP/JP 30.000 Sodi Car bonat e, USP/ NF 20. 000
Sodi um Starch d ycol at e, NF#JE]P 6. 000 Magnesi um
EXAMETIEafat e"ONE/FEP/ JP 4. 000 Yel | ow Ferric Oxide, NF 1.000

TOTAL 200. 000 *spr dried - F E
OraVgsgen&c@nfepy3n : QPCg; 2944 ,gLTE@Ajfé; %g}cgt Wi te

QUANTI TY COVPONENT NAME (rrg/ta(b%)U Fentanyl Citrate, USP

0.422 Mannitol, USP* 97.578 So af bonat e,
COMRO{ENIPNAMEA? 000 Citric Acid | 1&@s/EBPYPl 30. 000 Sodi um

FeniGardomdteat SPYNFE 20. 000 Sodijum &t&d<h {E ycol at e,
ManmNH{EP @s@80 Magnesi um St ear atle, 9NFAEP/ JP 4. 000 TOTAL

S0d 280 FI0R rhopRay, dUs BEEXANPLE 5 @2avésceht (r)

citFENtanyd,, usbPemege 5/ 16" Tabl et ,3000aAge| QUANTI TY

Sod VRENT NBVE § BB £ ab) Fent anylzoCioboat &, USP 0. 786

Sod MATH Ll E50EoPBe I Avia Um Bi Carpomat ¢, USP/ EP/ JP

Magn&siiuft Stearate, NF/EP/JP 4.000

TOTAL | 200.000

*spray dried
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/EP/JP 30.000
Sodium Carbonate, NF 20.000
Sodium Starch Glycolate, NF/EP 6.000
Magnesium Stearate, NE/EP/JP 4.000
Yellow Ferric Oxide, NF 0.600
Red Ferric Oxide, NF 0.400

TOTAL 200.000

*gpray dried
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Ctric Acid, USP/EP/JP 30.000 Sodi um Carbonate, NF

20. 000 Sodium Starch dycol ate, NF/EP 6. 000 Magnesi um
wEe@anetsey NF/ EP/ JP 4. 000 Yel l ow Ferric Oxi de, PEWFUS2060043703

Red Ferric Oxide, NF 0.400 TOTAL 200. 000 *spray

dri edEXAMPLE 6 OraVescent (rJ)- Fentanyl, 200ntg, 5/16"
EXA@EF%, Whi t e QUANTI TY COVPONENT NAME (ng/t ab)

entanyl Citrate, USP 0.315 Mannitol, USP* 97. 685

ey 42 NG i R S0 S AT SN S

LA LI % L L4 aut o, 1 0

Starch dycol ate, NF/ EP 6.000 ﬁ ;
NF/ EP/ JP_4. 000 TOTAL 200. 000 *s §§ t&)
a

EXAMPLE 7
COMRPEENTPH%ME(r) Fentanyl | QOmgg, 9 2 H‘b|et’ White
| Fendyaandt| SYECEVPQNENT NAMVE (nuy/ t ab) Eedany] Citrate, USP

Mar@it®?, MEARTt ol . USP* 48 843 Sadi Ah B8%arbonat e,

SoddSR/ BR£IPooNa 090 WR/AFP JAci d, |USPEEPPJP [15. 000 Sodi um

Cit@drcbapatie, UNF/ AR/ D00 Sodi um Stlardh- @ §Ycol ate, NF/ EP

SodiuB00alagnese UMESt ear at e, NF/ EP/ 3P. 200001 TOTAL 100. 000

sodispr 8yadehedBE)XANMRlH= ,8 NFiepmat ari ad .©0way pe screened

MacRlels@iml Ot 88LatENAOEDP /TR O & 4.000

TOTAL| 200.000

*spray dried
EXAMPLE 7

OraVescent ® Fentanyl, 100mcg, 1/4" Tablet, White

QUANTITY
COMPONENT NAME (mg/tab)
Fentanyl Citrate, USP 0.157
Mannitol, USP* 48.843
Sodium Bicarbonate, USP/EP/JP 21.000
Citric Acid, USP/EP/JP 15.000
Sodium Carbonate, NF 10.000
Sodium Starch Glycolate, NF/EP 3.000
Magnesium Stearate, NF/EP/JP 2.000

TOTAL 100.000

*spray dried
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15

V- bl ender or other appropirate | ow shear bl ender, and

bl ended for an appropriate tinme. After discharge from
wao b@shbsnder, the materials nmay be conpressed PCI/ES2004/043703

standard rotary tablet press to a target hardness of

13 Newtons and a target wei gd§y of 200 ng/tabl et.
Expépayegcent (r) Fentanyl, 300ntg, 5/16" Tablet, Light

Yel | ow QUANTI TY COMPONENT NAME (ng/tab) Fentany

Ci : P 47, i * 97,32 odi .
heg %gé?%%naaltgg, ndud e RRRLE N e ct%cﬁlds,%'usg%% nto a
V-b3gnden Sodp e CativrraticatiF1o0. §o9rSodiandeSt,ampkd blended for

; FLEP.6. 00 nesi ar [ ER/JP
YRS Forei c Onf B N0 3B TOTAL" 2002000 Shder  the
mategpphy wWaYebe EXAMPLES BdOaaVes cerndary Eenbagylablet press to

, BL16" Tablet, Pin I T ONENT NAME. .
2 (aPean) MRERRSRIT Gt 0. PG, 625 Nerini (OIS bspYeLant  of
2009mg1 ¥abBei um Bi car bonate, USP/EP/JP 42.000 G tric
Aci d, USP/EP/JP 30.000 Sodi um Car bonate, NF 20.000
Sodi um Starch dycol ate, NF/ EP 6. 000 Magnhesi um
OraSteaemt €® INEERYIR 40000y Rew) IREY mad 16k, dBigNE ¥ 200y

TOTAL 200. 000 *spray driedeXAVPLE 1 O OjaVescent (r)
Fentanyl, 600 nmeg, 5/16" Tabl etguixange |QUANTI TY

COMPONENT NAME (mg/tab)
Fentanyl Citrate, USP 0.472
Mannitol, USPE* 97.328
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 0.200

TOTAL | 200.000

*spray dried

EXAMPLE 9
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
Sodium Starch Glycolate, NF/EP 6.000
Magnesium Stearate, NF/EP/JP 4.000
Red Ferric Oxide, NF 0.200
TOTAL | 200.000

*spray dried
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COVPONENT NAME (ng/tab) Fentanyl
96. 057 Sodi um Bi car bonat e,
W@ 2000063G tric Acid, USP/ EP/JP 30. 000 Sodi um CGeehosmn€043703

Manni t ol , USP*

NF 20. 000 Sodi um Starch d ycol
Magnesi um St earate, NF/ EP/JR

EXA%%QSE)BNF 0.600 Red Ferric

Citrate,

ate, NF/ EP

NF 0. 40

USP 0. 943
USP/ EP/ JP

6. 000

_.OOO Yell ow Ferric

&7|4de,

0 TOTAL

*spray dried EXAMPLE 11 OraVescent (r)

oraiEN AN g PRI D 6hE.

Manni t ol , USP*

LA %

corionER?, St ! ic Acid, USP/EP/JP

95. 743 Sodi um Bi ¢

A\ I T I @ o w2

y 1

e,
3 di
g

nd8D! Sy o Ve R ML o

USP/ EP/ JP
im Car bonat e,
5. 000

FenyegydsChirSEearti®  NE/EP/ 1P

008 - 9881 owf Ferri c

Manniit@d, NEPY. 000 TOTAL 200.000 [*spt@y05dr i eHEXAMPLE 1 2
Sodiya BokkohbmytemtWSH/EPEIEr e wei ghed Afd sEreened. Q.
CitrigbPetidx YSP/HtITFh # Descri pt]i o900 (kg) 1
Sodiemt @ayboftate atF 0. 6285 502. 8 |g* 2&.00Mhnn|tol EZ
SodR3m88ba18h 1GPco i Na/EEZ 24. 014.8002 3| Sodi um
MadBle@aiRopateratNo, NF/2ZH,/GB00 16.[8 4.000
Yellow Ferric Oxide, NF 0.600
Red Ferric Oxide, NF 0.400
TOTAL 200.000
*spray dried
EXAMPLE 11
OraVescent ® Fentanyl, 800mcg, 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

*spray dried



Citric Acid, Anhydrous, 4. 15.0000 12.0 Fine G anul ar
Sodi um Car bonate, 5. 10.0000 8. 000 Anhydrous 6. Sodi um
wWEL@so653@ ycol ate 3. 0000 2.400 7. Yell ow 10 | rper/Qx100€043703
0. 5000 0.400 Magnesium 8. Stearate, Non - 2.0000 1
600 Bovi ne Total 100.0000 80.0 Transfer Mannitol EZ
A& gnd Yel low 10 Iron Oxitfe to V-bl ender and bl end
EX BF‘ESE) m nut es. Di scharge and m || preblend. Add the

Gt R S BRI ATE L S We g
5t ar ¢Degkytptabe to Vbl ender and® B RiaPtsF @5 fipssh

Chat ge Manni-tol /9h\ into Vbl en w/yl)ld bhl.en @i‘g’) 13
I nut @snta@hhr@etnw;@ﬂey um st ear at e0i. G285 V- bl erdders gnd

" g T IIUTES, Conmpress trabtets—fromtihis final
1 end. aﬁ*ﬁé B8li%bl ets are 1/4" round3-BVat faced2-hhite

ath ﬁaasy%@dmedge They are corpﬁg%f@' tolan average
o

ness of wtons—oh—a—-36

. SPRLED Bmﬁwwpm T1] A2400808 fdrml6.8

conpt Fé ﬁf;c abGter 106y oxBEEL 8001l 650@r ans af g

PRYAal od as fentanyl free base ar_an

gqui yaPeAtMamount of @Te&PEtehar eof o anoef f r vescenh
coupl BnhKRdEAUANMDUNt of about 5|to about 85%by wei ght

of theodﬁ)filagRtafﬂanGlgzclah:laﬁQJ ustli ng subs@nce in2amoo

anot about—0-—-5to—about—25% by—wetrght—gt—the
Hosa @eﬁé?\‘h 1anroa Sxadeh gl yccl at eorﬁoé arfount? - 80

bout MBgrREs 1 an albsida r20%, bynweight of the doc age _tarm
‘ai d| dosage form being suitabl e forzd%@(i)Q/ery of 1s&P4

fentanyl across the oral nucosa of a patient by

ngi val or sublingual [adnipi Tign 2.
g%%%ie formof claimi1 wherei ﬂb§a$@6(gH adj 2819 ng

substance is selected and provided in an anount

Tra@aﬁ%bl%a@ni¢ﬁknﬁﬁﬁGﬁy-a cirangeliinwl d6alreedOpHlef tat V-blender
5 andlS@éﬂdofgrpgbuﬂiﬁﬁkes. Discharge and mill preblend. Add the

total quantity of preblend, fentanyl citrate, sodium bicarbonate,

citric acid, sodium carbonate and sodium starch glycolate to V-

blender and blend for 30 minutes. Charge Mannitol (2b) into V-

blender 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
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35

3 . The dosage formof claim?2 wherein said pH

adj usti ng substance is a carbonate or bicarbonate. 4 .
wab®sdesage formof claim 1 further conprisi ngP@Er/US2004/043703

filler. 5. The dosage formof claim4 wherein said

filler is present in an anowy of between about 10 and
e ahqut,.80% w w. 6. The dosage form of claim4 wherein

said filler is mannitol . 7 . The dosage formof claim

1 Bei ny aas@ysr eSsen tesmipatisig8y: ThelpodagéOf orie ofabout 800

. cl ai Vi X [ 1 S4C I 0 t .of
i BRI Q) Hsea0E T St a ey SBour SO0 hora e e oz an
equfignflany| aountThef dosage froemeof, cimi of S hwmAaegta cOprke in an
i.chci i.ghly. c rabl-e f CT. r)
oo os Botud SRR G b ir e L A Ut pgem, = s
adjdesage fsmbsteficel anma@ hevaurg aoCmakowhi 6h5i $overbput 25% by
-_.hi ghl np e th of ACTI [ gsage _form
ieifhlT RS SREURSE0NE st Sheay B0 SRl 2 b Bpone of
abotlttaiOn2i havaimguta 10néar weebati ofishhe dedawerfaose sand dosage

X.. 12 . The dosage.f.orm of _cl ai erein the

£ BE g SEHERD T 100 Soid TR ey oRE e S g g gy the oral
mucds@ picdhgranspatipher ogyvamhid:callhe desagerdlor mof sublingual

cl aitg_wlg.vvherein the ratio of Chnax to dose i s between
adAB3§ET35°And about 3.5 pi cograns/rul/ mcrogram 14.

The .dasagedboadn ofoch aiomn 13 asaer i ivhieheinatdad dof pilCmajusting

bt% dose js be vvegn abou& 2.7 and _about 3.5
SUPSEEBGF amkd mSPATEFEYr e 187K 488 age f 6Pm ¥BNPFT siGagable of
pro&blaﬁlhlglg()calﬁ&gaifod_lﬂlt 186?1?1':&&0% as aaf 1keptaoyb I,pH units.

cal.cul ated as fentan ree base_or _an equi val ent

T%c?f 4 ﬁ%%eB

andunt ORAY tHEReSF, STt for VESCERE CGupl & adfisting

subd@pHsbi Ng $UhstAMEEe St dbagh tisdda1@ .subst ance sel ected
and provided in an amunt capabl e of providing a

chdng&® ndoRas iPe8 pH otaik I+ LNither5CoprPEhi+ed ard lder-
st archngl 469 A esorsdiod dasagesf Prhardel nghislidialle® f0rpresent
delivery of said fentanyl across the oral mucosa of a

in gat PEAYABY bl RgRRRTY at 0 Gind diegar W/v-

adgi, ni strat iRRaged QY dieNG B ihdt B0 BeQTBX 59id0S81ler is
IS between about 2.0 and about 4.0
manpiE@gr ans/ ml/ mi crogram a |inear

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

8. The dosage form of c¢laim 1 having a Cpax which 1is
comparable to that of an ACTIQ® dosage form having about 80% more
fentanyl

9. The dosage form of claim 8 having a Cpay which is highly
comparable to that of an ACTIQ® dosage form having about 80% more
fentanyl.

10. The dosage form of claim 9 having a Cpax which 1is very
highly comparable to that of an ACTIQ® dosage form having about
80% more fentanyl.

11. The dosage form of claim 1 having a linear relationship
between dose and Cpax.

12. The dosage form of claim 1 wherein the ratio of Cpax to

dose is between about 2.0 and about 4.0 picograms/mL/microgram.
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rel ati onshi p between dose and Cnax, or a Cnax which is

conparable to that of an ACTIQr) dosage form having
wW@b@aneB0o nore fentanyl. 16. The dosage for m pET/TEB04043703

15 providing a ratio of Crmax to dose is between about

2.7 and about 3.5 pi cograrrsé / mcrogram 17. The

dosage formof claim 16 fur. r, provi din [ r

r éitat iI'Bfis APpE et Wedh %%s%faalﬁdW%%&Je%l .%h"%hé:%l ggaag Crase £0
dosd asMpetwetri apdl pr.oviedingbauttniné whicoly rass cohpat abdgram.

to that of an ACJIIQ (r) dosa or.m havi ng _a . 809

ndrle &Rt SAFRIS C%@Ign-m s :li{ Wheredn t%.empc%g'io Q% Cmax tO

orm clal
dosd Ul Berywpesvishutg 2a 7l kheaebset a3 i Dnshiogrbetviekrmidoseyram.

and Chrax . 20. The dosage form of any one cl ai
1585 -1 7R arftP SEgSWhE? BT n © g‘PaléF?‘éivesééﬁF colg%)l eklgsrTalsbout 800
niciASERt din adh@mmunt oflabetkdd ds0 fhouny85%tme W ghtor an

of” sai d dosa%e form said pH adj ustiJ;_] subst ance_i s
57 BBt 280

equigideaiit SPATAR AfTRINt2 0t BsgEe 0. 50t SEABDUTS Fabs fy e @ PH

adiNBiGRE  ofusdiadcdosage df orgnjuardngai duskanabegl yedkated and
I's present in an anount of about 0.25 to gbout ZO%lbc}/ lized
proyiglaghtirofant R@YsEaGaPrBlth 05 1PTIREIE £~ TR ofr +oca-+2¢

pH Sk alm 20, whey e nsaind tef f ehMescenbreQUpl ped Saty eseritd dosage
I'n an anount of about 15 to about 60% bg wej ght of . 1
forrgd¢qjir;g)§ang§apé¢,ﬁfogaql@ljpwré/djq%tsiaﬁ& L6PERRH 2 FOSs the ora

muc@%aeseg i n anamunte of ,@boulhicdal o abeuti28% byrweigidlingual
of said dosage form and said starch (gigycol ate i s, bet
admpriesemtion andamAatiddngaouta @ s b euFolg%SBy 1s Dbetween
| ght  of € sage hopm p2204Fhes ARsage formof a linear
abo‘lc(:\?ai ?n 0 ?ﬁ?t hgir-3 conpri Si ng aO?i I Iser. 23. The d,osaé;e
reldoronsdfipc|keitme?2? wWieseeiamds ek f i1 & Guex ﬁfféscéhtlsi n %?Parable

to rTagcungf fn R%E#@irho%%%%t f%QmaﬂQvﬁ@ngo%Q(y‘BW%%ogé- fe-rrﬁ,%nyl.

osage formof "claim23 wherein said filler is |
e tTe RBaghdodusadecioim bP eravibing ¢t weFic of Crax to

dosgafsl,(e}%ecq/veie% ?\go % Parkage .1, 28 345 @EMEMSMLQ%EEngram.
parn in a patient 1n need thereof conprising the steps_,
of 17 pl Blcé ngo seatostyen fof nekoimprl &i figr dboutPuoudigy a linear

e SO FPbGBas ot 4 Sl val ent amount of & salt

t heg eoffheadosage form of claim 15 providing a Cuax which is
comparable to that of an ACTIQ® dosage form having about 80% more
fentanyl.

19. The dosage form of claim 18 further providing a linear
relationship between dose and Cpax-

20. The dosage form of any one of claims 15, 17 and 18
wherein said effervescent couple is present in an amount of about
5 to about 85% by weight of said dosage form, said pH adjusting
substance is present in an amount of about 0.5 to about 25% by
weight of saild dosage form, and said starch glycolate is present
in an amount of about 0.25 to about 20% by weight of the dosage
form.

21. The dosage form of claim 20 wherein said effervescent

couple is present in an amount of about 15 to about 60% by weight

of said dosage form, said pH adjusting substance is present in an
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ef fervescent couple, a pH adjusting substance said
adj usti ng substance sel ected and provided in an anount
w@e apabbs1of providing a change in |ocalized pH©Ff/US1004/043703

| east 0.5 pH units, and a starch glycol ate, said
dosage form being suitable %]gr delivery of said
fentanyl across the oral _ sa.of a patlent, by

amousfc O41 abgihg? viP FOFUA G gYalcad n?)gt"?aajt S 3gfg forms and

sai&r%éfﬁmgg%é@ﬂdt% of s PB&sdrt dDseahs dpeimeenfabaodu?. 0.5 to
and about 4.0 picograms/nl/mcrogram a |inear

aboyte|1§fi BrsHEHIHetedhcdd8829RdE Gfix, or a Cmax which is
copanahl got9yd hatroforar1AGH £X rjurdosagechotishayiagriller.
about 80% nore fentanyl into the nmouth of  a pat.i en%,if .
cER-acthev clessard o0 epf' S167A8 FRicH8grelpg satd riller is

presr@{.e’]ti%i Q}'xngméﬁil’g S03206,Lar Abbdt | 10 idMRt @peont 80t W/t h

sald oral nucosa for a tinme sufficient to deliver a :

t Her.apBue | caispgeeffaet i 98 aiwdft of ¥APdSiRntEy filler 1s
manﬁ:trocls_s said oral nucosa. 27. The method of claim 26

erein said dosage formis held in contact with sajd

orzfl. nMiivosdosaye afpeni of oflaiEEueencibodt PRF ¢ abdtite® F1
pac}g,O dnnutes. 28. The nethod of claim26 wherein said

dosage formis held in contact with said oral nucosa

f?za a z}oenembdofoﬁ i tree afuifolol et 1o PprRsviide tabidor§orhereot

of ., at st t _7h% id,f I j i
comBt TS et GE s 81a Barront .30 TR nathod e e Ay o
100 26owhbbet nssai tipapgramss sef efertpiylom HeWadigy as fentanyl

consi sting of _breakt C L. pain, jba ai f,
freqeutdirat holgcc ai n?qgﬁpgg?%g{] pég{b%?ltor%gos? ogé%gtigléereoﬂ o

cffPRrdscaf Aonpldpd =of pHr emtiusfiepi sodestasice said adjusting
br eakt hr augh cancer pai n,conpri_si f i da
oo B SO YD FRNTS, G DAL SL IS Blpaealr proviasos
a chenganyh tatelladkdisof denteastl Frieehayeiter, and a starch
equi val ent . unt of _a salt. thereaqf, -i.n f ;
15 Sab o s SR Bl S osp iy s
fent@naboatr &Y Ne wriaghtmabsthefdesageifor nbyabpelal, gingival

adj usti ng subpstance | n_an_anount .of abqu - bo
or 3550 LYY IR oR LRBC BRATE, (U AR & Sraign t Come o dose
is gc%ér‘lzt@f]ée&%ealb&uﬁ Pe.armmtl aboQt25 100 pbood r 2094ly nvigirghtam, a
.0 e dosage, form said dpsage form being suitable .. ;
Linegf datlidPySBEP sdicd "FEft i a%?%ss@mi"he %fallé nﬁ‘&f‘ﬁsghwh e
comBb r@b Pati &Nthatant pinaciorg o8 adek ades agenf drming theut 80% more

mout h of said patient
i thg mouth.b%%megn patient in contact with said

fentanyl into
patient's oral mucosa, and maintaining said dosage form in
intimate contact with said oral mucosa for a time sufficient to
deliver a therapeutically effective amount of said fentanyl
across said oral mucosa.

27. The method of claim 26 wherein said dosage form is held
in contact with said oral mucosa for a period of between about 10
and about 30 minutes.

28. The method of claim 26 wherein said dosage form is held
in contact with said oral mucosa for a period of time sufficient

to provide absorption of at least about 75% of said fentanyl dose

into the blood stream of said patient.
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the cheek and the upper or lower gum for a tine

sufficient to deliver a therapeutically effective
w@ewanes3ed sai d fentanyl across said oral nucoBEI/USIN4/843703

met hod of maeking a tablet for buccal, gingival or

subl i ngual adm ni stration offent anyl conprising the

steps Ofhe PRE¥hIhNgsf %1ta§ﬂylz6or eregf. in
anount of between about 100 andW out 80%l Ig%%)%rég selected

frogethgogEchraseinels Ho et @ﬁylakth@uglorcmeeqmaml,eMack pain,
f al ro escent
ne@RHRL 1 0T p & 1§, sturtgll% %%119 too%%b%g ?%g%gl% Salnght

coupl’e i n an ‘anourt of out
of 3bhe HO@@@@OﬂOI’Q’ﬁ ar gt lad) u@li?lfmjiﬁﬁjbsf aba:eaikhhaﬂugh cancer

pal% g?ﬂfslﬁ Olﬂh s%e 9 8? EFO@§ _°L g\gl grh_&tgf t o%? of about

dosag ar ¢ ycolate in an and
100atmmrogr2158tgfabelultarzaf)%ctwlq@aghd ab hhéedmsage foed base or

an g%ﬁﬂgbgd@el‘?@ %l’fro%rll}tanng efferves%%%trafggum ng?e aﬁl(?sage form

usting substance and sai dstarc tol
compyApirgsingeffierveswdit ngoudlendin Mottt |@Asdbane 5 to about

ot I h method of claim 31, further co isin ,
8% %S’ s%%gﬁg Ogag RagT R S P FbIS etp]H C{é'ﬁls Ilnﬁagggag?nge in an
amOBlEt Bhfe afetuttod <5f it} aab‘mﬁl Fagr therwelyy | 8f nghé h@osSiePp form,

jller, n anount of _ between ab ut 10, .
andand a OU ?% 839’/3’%?/ et gi‘\’fL 5 ®t RE'HE agoef f(g %ﬁaﬁa out 20% by
wellghEn@bufngk@armasmgm saing fentanydsagef f Rmessemy couptasle for

adj u t|n stance and sal tarch _gl ycol ate prior
delt:Lver JrrB eSS ﬁlg%aﬁlé_‘afléfgulatcrrﬁ fid 95Gtto "HCASEatt ohePatient,

andt aﬁ)laei_ng 3daid hipawichadraf 16l alhé‘n mautheyeidaisaipd thcht ebetween
35. The nethod of claim 34 wherein said

t al
the Cﬁlﬁl ﬁlm % tgxﬁr eﬁpp&ﬁ &F rtdqum,36for-|-h% Frbrfuﬁoaugglc:l.ent to

deldlakrm 83 ifhﬂrb@%bt@@ﬂplySId]Qfetcl’ﬂﬁvét egn®in®ddiNg sdid fentanyl
| ubrica said blend prior to conpressing sane into
ACLRPS| %%\Js%] %‘?‘?gL {&5P&R: 37. The method of clam 36 further

COBPIi 9 ngedthel sbeprafcibhendi fghsal debubijcant  Widihhgival or
aid fentanyl, effervescent couple, pH adjusti n
Subia’a%‘f%%cédmé%?wfgﬂi%o%t EeRRan%hi GORPFE@ngr tBE tsFeps of:

proG@HDﬂi@S@eHGaﬁ e @S t 5Agt blreRdebRt A at 1) €ARLUARE of between
tablet. 38. The nethod of claim 37 wherein said tabl et

abopt  {Bfiprrdsalrih 80 hartrssass Berweencapeasusednds fentanyl
basapoutr 100 New@Ment amount of a salt thereof, providing an

effervescent couple in an amount of about 5 to about 85% by
weight of the dosage form, a pH adjusting substance in an amount
of about 0.5 to about 25% by weight of the dosage form, and a
starch glycolate in an amount of about 0.25 to about 20% by
weight of the dosage form, blending said fentanyl, effervescent
couple, pH adjusting substance and said starch glycolate, and
compressing the resulting blend into at least one tablet.

32. The method of claim 31 further comprising the step of
packaging said tablet in an Fl package.

33. The method of claim 31 further comprising the step of
providing a filler in an amount of between about 10 and about 80%
by weight of the dosage form and blending same with said

fentanyl, effervescent couple, pH adjusting substance and said
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39. The nethod of claim 38 further conprising the step

of packaging said tablet in an FI package. 40. The
woreaohoes3od cl ai m 31 wherein said tablet is conpeEESEO4/043703

to a hardness of between about 15 and about 100

Newt ons. 41. The nethod of aim 40 further conprising

staLtJl]le gﬁ&z@Bl%ﬁep ?J_( 4&9 c,so?t{pq ?g%&t tﬂg Jfaesujr pacﬁjg] \rllgll into at

42. "A et maki ng a ta f or “bucca
leasdr Ogabtahg@*al adm ni st rati on of fentanyl conprising

t S out 100 tQ. b
m@gr ogfr?gms ol? C?e%/anyl 2 ggl Citatéy ® %fgﬁﬁéﬁﬁl i ppnitol.
base d\heann@qmd/ai%nd:leamou’m m}ﬁeﬁeﬂal batdenefhitol is spray

. pr L an effervescent couple, a pH adjusting
drle?u&gbgng% sai d pH adj usting substance sel ected and

pB@VI dée |r¢etz§umdamﬁmd:lmpa3)3 ef@ftrmmvcdnlﬁnglsal@aﬂg@h §Pep of
C|IdeH fat S H.uni and a starc

aaaigod | REGREDT B LR B 1P0T BRI bt GrgERsRing bame into
at l(eaapl enep&-hla]i}ﬂ,lstl ng substance and said starch

gl,ycol at e, d sing the resulting blend into at

éﬁ I?%g}éf rT]IsJaF alaogggefufr&gﬁfbeciq‘f@)r%@lpﬂblt@ef oftep of
blendehgveraydoflusandazﬁtentzaﬂyI s&@Cd 08sn 418,191 aéfﬂéli%‘é%aeﬁt @ouple,

buccal , gingival _or sublingual

b
o e fiee  evaeors. Hid trb: ROUCOISE Al £2IFUAdeT prior to

comp@@BPLL§I fige thes 1 Hitepgobl pagkagiGitSakd stabhet tipnan Fl
package. 44. The net hod of claim42 further conprising
ﬁé ?lé% BEERROATITGR £71 FRPTF P a3r howhl o3t iechBRAReS sed

to aabablﬁné@s adl Ren8aeby Meirghtapefitt heodesaasnd orm
and bl ending same with said fentanyl, effervescent

cSdpl érepredrdsta ngcjsﬁiﬁbt@nc@%rsﬂcdnﬁsﬁleﬁlélﬁ the step of

pack8bYE8! 84 83 prdlett QnCQH'pff%%ldi& 1e resulting blend
into at | east one tablet. he net hod of claim44

whBr et e g8 tdhad |qfercl1a§mn§ﬂmwh%rein s idTHebdethed epmpressed

to aChat@dns WhehRitesal droann 4 QJnd' %bgg{:ayog%&g&:ons
mannitol. 47. The nmethod of claim44 further

cdhpr FBFn@‘eﬂ:ﬁédstoép Ve iad i Ongf v Unglar | etz itsg rgaitthe  step of

kg ene oy ore i3 GORRr §5SEN KB e into at | east one
pac b %t l48 Th § nmet hod ofg%l aim 47 further conprising

tﬁ% stAeﬁ“%#hQSi eflli mgkdavd d ubrbhksint fokt husaied, gingival or
sublﬁﬁ@ﬁ@fyﬁdm?ﬁigff?&(‘tﬁpt fOlthwganyl comprising the steps of:

providing about 100 to about 800 micrograms of fentanyl,
calculated as fentanyl free base or an equivalent amount of a
salt thereof, providing an effervescent couple, a pH adjusting
substance said pH adjusting substance selected and provided in an
amount capable of providing a change in localized pH of at least
0.5 pH units, and a starch glycolate, blending said fentanyl,
effervescent couple, pH adjusting substance and said starch
glycolate, and compressing the resulting blend into at least one
tablet, said dosage form being suitable for delivery of said
fentanyl across the oral mucosa of a patient by buccal, gingival
or sublingual administration

43. The method of claim 42 further comprising the step of
packaging said tablet in an F1 package.
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pH adj usting substance, starch glycolate and said

filler prior to conpressing the resulting blend into
wW@roosmessto one tablet. 49. The nethod of cl ai mBGI/US2004/043703

wherein said tablet is conpressed to a hardness of

bet ween about 5 and about 100 Newtons . 50. The net hod

of ,¢l ap,m 49 f rther r|sﬁ%b the step of packa
salg th%eF1I gnCEIC§§&Waé§ B thfte RIHGS 160 %hﬁlﬁtep of
pro42dmﬂ@rﬁlfufmﬁﬁiﬂhﬁbh&bmbﬁnﬁoﬁﬁrﬁéﬁWEéﬂ(&U%uﬁaﬁ@ngﬁé fbout 803

bet ween about .5 and about_ 100 Newtons. 52. The net hod
by oYe¥fﬁﬁ|nC§§ 0Pt h8PSRPTpri%ing 2PRe &epdity packigg Hgth said

fensangl | ablfgbrivasasnt| cpagkeigepn adjusting substance and said
starch glycolate prior to compressing the resulting blend into at
least one tablet.

45. The method of claim 44 wherein said filler is mannitol.

46. The method of claim 45 wherein said mannitol is spray
dried mannitol.

47. The method of claim 44 further comprising the step of
adding a lubricant to said blend prior to compressing same into
at least one tablet.

48. The method of claim 47 further comprising the step of
blending said lubricant with said fentanyl, effervescent couple,
pH adjusting substance, starch glycolate and said filler prior to
compressing the resulting blend into at least one tablet.

49. The method of claim 48 wherein said tablet is compressed
to a hardness of between about 5 and about 100 Newtons.

50. The method of claim 49 further comprising the step of
packaging said tablet in an F1 package.b

51. The method of claim 42 wherein said tablet is compressed
to a hardness of between about 5 and about 100 Newtons.

52. The method of claim 51 further comprising the step of
packaging said tablet in an Fl package.



