TRANSMUCCSAL DELI VERY DEVI CES W TH ENHANCED UPTAKE RELATED

APPLI CATI ONS [ 0001] This application clains priority to U S.

Provi si onal Application No. 60/832,725, filed July 21, 2006, U S.
Provi si onal Application No. 60/832,726, filed July 21, 2006, and US.
Provi si onal Application No. 601839, 504, filed August 23, 2006. The
entire contents of these applications are incorporated herein by this
reference. This application is also related to U. S. Serial No.

11/ 639, 408, wobmshibecenber 13, 2006, and PCT/ US2006/ 4¢686s20abmes4f i | ed
Decenber 13, 2006, both of which claimpriority to US Provisional
Application No. 60/750,191, filed Decenber 13, 2005, and 60/ 764, 618,
filed February 2, 2006. The entire contents of these applications are
al so incorporated herein by this reference. BACKGROUND [ 0002] US
Pat ent No. 6,264,981 (Zhang et al.) describes delivery devices, e.g.,
tabl ets of conpressed powders that include a solid solution

m cro-environnment_fornmed within the drug fornulation. The

ni cr o- envi r onment TRACPHHEOSALBEL RSP YEEH ERGRAHYCEDR UBGAKE
solution with a dissolution agent that that facilitates rapid

di ssolution of the drug in the SBRELA¥ED AMELIGATIONSENVI ronment provi des
a physical barrier for preventing the pharmaceutical agent from being
contacted by ot hePPTh&WF aeplicatpncliims pragitntq Uay- FEisiopp] dpphication No.

m cr o- envi r onneB3RES, fled Hily)cTieZ06, 1S (Frbidgriogatitaton Ne 60M22,26) filel Tuly

formul ation. Thg, :R)hls%dﬁ@%ﬁh%&}ﬁﬁﬁﬁﬁtﬁﬂﬁ%%}éﬁ S@hﬁ}%@ﬂu 2*3920% e
drug in anlonlzed frﬁrmfﬁ% lllt F‘F‘S of

formul ati on cart"PREPUEE % ﬁeélp leghpng ’t‘wmfﬁfﬂ Rgredy fe(’;"ﬁe“f’% ?’Ffe or al
cavity, the pH dpplicgtinmtis digolirelefed fo - Sertah Np\Id/6321408. ﬁhéDerambﬂrl‘ptZﬁ@ﬁ;maﬁ
the drug is corHamaiidaeds/a7686,HRO8RE Debembarhb 2084, bo c20RM 94m 330y 8l

describes soli Cbrﬂ%stg‘ngpaﬂgx%n f\]o aﬁ#)l?k(p ﬁl uﬁ Beceml?e{r tzB(ﬂStaanLél%gﬁéc% ?1 Sax?ied

di ssol ution of ormnain rmaceu

agent at a desifebwary R 3086 cHWPFfHP C%Y‘EEEP&#‘FSG APplipatigns arg @SOGV@FPS{?F?é herpip

i nfluence of coydii§ietnsmcd. N t he surroundi ng environnment, such as the
rate of saliva secretion, pH of the saliva and ot her factors. BRI EF
SUMMARY OF THE | NVENTI ON [ 0004] Br&EGHRERTAt i nvention provi des
transmucosal devi ey fRaRRAGNG S P ALS gl)adeggﬁgésﬁagsg} 0 JJt hods

of maki ng and u5|n sane. In Some e

general |y i ncl J&fde °fﬁﬁ‘8]€)r§tﬁﬁjé§?vggsﬁ‘6tlwF€°I’(§|S?LPW§‘|DBFF°€H‘(H°P‘BW‘@‘1‘P¢% hat
facilitates notwitml tge éhpfoaiygaiopt Tpmiob-ettienmed irchientsohihasacdtial

gg;: 0s glb e trrbr g%ﬁm&@x seﬂ% §Rutibh wm%a éiﬁsgiuhrrgpaggtg Hrr{é% t§ﬂ<%ac§1{5£&%pka/mss£1l}§on of
ility [ u

mucoadhesi ve pol'y/ %ﬁﬁgghecffﬂfvfuﬁeorﬂm‘é’rﬁ‘}‘(‘f%ﬁﬁ'ﬁHf°"’tdSs %S‘?f‘hba&%eéf“ preventing
[ 0005] Accor di rtht shamjepeutipad agendfordt bringteontidtrd by pdeehemicaiy/is titei fgmulagon.
directed to m3t’hﬁGlﬁcrfaQﬁw@ﬂﬂ@ﬂﬁhﬁﬂsodﬂr&aﬁ%ﬁ:}ﬁs&@é@iﬁ&&ﬁﬁa@'solﬁ%r&n\iﬁﬁ% Gifpe @
fentanyl or fentl_flryhm%gr{)lcvatl ve .to gtseg%rét bic ad Th(?narjrle(t)ho ﬁl’iﬂ};
i ncl udes admi ni'sterin R T R v W °r§ al
mucosal surf acePUgPsEn e piEby ormpasion Wl“&f‘@de b‘r‘ﬁﬁ?ﬁi SQ iﬂﬁg Ppcal diseqiqta'nw ther
fentanyl deri vairalvavit) 55 doritdl 6 ifthe eaidiIeEh et PRIIR bi the g ik UST ON
envi ronnent ; angd_a;Rarrier envi ronrrent di sposed relative to the

pol ymeric d| ffusign environnent such that a unidirectional gradient
is created upon afpt CEdbFA e :"toﬂdéozﬁﬁ&%é]é‘l’ destrtopstold dgseectiprms &éﬁt‘%{‘l‘ﬂ?l
or fentanyl derhuifesihatopes digelutivesfaig: stigl dobaze Sutbjn@driiains the ph@@6fical n

anot her enbodi ngal: et 4 d3geR 5ﬁ$@&5ﬁmws%%bxg Rel o%réo%ft&qnﬁugnaz%mg@kamfsor
treating pain in_a sug@ The ntegl?}g energ h%l“él ncl udes

transmucosal | y AGFHHTAPEPE Wregent Lesdla ety ot R Ettered A Pestestd ve
anount of a femtkenipctosr fentanyl derivative disposed in a

nmucoadhesi ve pol ynmeric diffusion environnment such that the effective
anount of the fentanyl or fentanyl derivative is delivered in |ess



WD 2008/ 011194PCT/ 1JS2007/ 016634 deliver a fentanyl or fentanyl
derivative directly to the nucosa to achi eve onset of pain relief
(Tam of about 0.20 hours or less and tine to peak plasna
concentration (Tnmax") of about 1.6 hours or nore. In still another
enbodi nent, the present invention is directed to devices conprising
about 800 j.tg of fentanyl, which exhibit upon transnucosal
admnistration to a subject at |east one in vivo plasma profile as
foll ows: a Gsopeogbénglpout 1.10 ng/nml or nore; a Tfirstrofuaouissd. 20
hours or |ess; and an AUCO. 24 of about 10.00 hrng/nmL or nore. In yet
anot her enbodi nent, the present invention is directed to transnucosal
del i very devices which include a fentanyl or fentanyl derivative that
delivers the fentanyl or fentanyl derivative in an anount effective
to treat pain, wherein oral irritation, oral ulceration and/or

consti pation associated wth the delivery of the fentanyl or fentanyl
derivative is insignificant EwmﬂﬂuﬁmuuuHDFTHEnﬂeﬂemﬁndinent, t he pH
of the nucoadhe3|éﬁoﬂqﬁ¥ g fusion environpent i s between about -
6.5 and about 8, PT“ ”/we"é‘ O™ FFRYIGSH BROSTBGE fevifes ©of shbanged ppeake of
conpri ses about2 E%Camegf aefi mfthers aﬁlyi!k.!ngi and vt theerme Nba ohaautodiniclite the
devi ce further a@mg'c_ﬁ&aiyaﬁciddeaﬁﬁc&a%m iiJoh PR aiﬁuLiéa/&Rm&nt}éLt that

facilitates unigi.t. | Q e fentan ent anyl
derivative to t%&{n%%g %y ihrei 1g‘:r'f%lee X %fi“ﬁ%’r‘ifcr°¥ﬂ’§“?‘8‘ﬁf‘lé’i‘f§7’rb‘ai’%t°
fentanyl citratwhicl ’C‘)G(‘s%]he‘l‘ #“W@ﬁ@ﬂﬂbbdimeablm ped/ervariliB0Ythemeditrenent
fentanyl, e.g., thragent hamadkivofonihac ﬁx&ﬂ&@{bﬁlnmn&rﬁnt&@ﬁe gewkee becones

t | | _absor pt
system cal |y avail lﬁ@é} Ac\ééar%ngz G058 elm% % DL l{xe  pése mv 1?8 &Srtlmfcéﬁ,d to

enbodi nent, the present I nv

enhanci ng di r e i sehepdog d“ﬁ‘“élWéi“?"SGfda]ﬁﬁﬁiﬂé rémRTLsefeptanvhdesiyiivect .
The met hod genetealshyed. leudnd pahetally intiades NnifisibiGebad ke didt@livery

delivery devi ceadvRe %@f@huimﬁmke Sl A5 & A dici:s@e, &H:Qh&fg ’a fénbeyi%$v' ce
conpri si ng: bup& in a nucoadhesi ve

eno hine
di f fusi on envi r'6A EF mﬁth"a %&fli“|38“°%’HWVBWW°(§}£§‘E}8%%“?”§F&”E mie to
the polymeric d*i’aifiqasﬁﬁfémn@wdlmmﬁ@hvs tecthe wolsarieria difiisich en@igdnim@itahch that a

gradient is cr e@ﬁiﬁﬂcﬁlﬂﬂ@mﬁi&ﬂﬂxi @r@e&dd%oﬂéﬂpﬁé&ﬁ‘oﬁi&'ﬁz@%l:osﬁ%&a%&&d #nd the

bupr enor phi ne i 0011] 1 n anot her
embodi nent , thefse tgn?l man i/%ﬁf’iuc‘)’?imisagd 'ic[gcﬂf‘“é‘blf met hods for treating

pain in a subj ect [00€I1ﬂén ﬂ‘ﬁ’t‘ﬁbﬂﬂtg@ﬁ@ﬁtaiﬂmpmemtwm it dirtedo ovthald fr
admi ni st ering t Geafingpaly iR 6 bubfct TAE APOLH geﬁ&hiyyn&fdt:@@élbrxﬁoﬁﬂ?&iﬂﬁnﬁ&mg

bupr enot phi ne dj %@ﬁﬁ&ga ﬁ&a@epﬁ%ﬁf?ﬁutﬂ%ﬁm\/ 8P f‘érge %Lf%iﬁaélﬁldéﬁmﬂﬁ% is

envi ronnent such t Ve armunt
delivered in | eS¥PorHine *abceaihewnﬁwm@fﬁww egytpamantisesditatthe effeciiter oni ¢

pain is allevi adnesini of teigtaayildy @otany] herivatieey defvedarth Mﬁ,aba@wﬁnﬁﬁé n

is alleviated iR bhEerHREE chioBic L]Q%r m&%g%%g%t 18‘5"%%% Qodl'une[nﬁ()lz]

br eakt hr ough cancer pa /011194P
In yet anot her en%BﬂFﬁ@ﬂ?V‘at%{%?%iﬁF‘ﬁ’éeéhth?‘HV@WP?%‘HW%%P?‘%EP@W@“@

mueoadhesi ve detahsegepgm-devi ces suitable for direct transnucosal
admi ni strati on of aoy)ed §&eddéEerFRidRbL @Jspxb.&éi%tr BRakRhL &lﬁctis@to%m%ﬁ'@h ﬁ

The nucoadhesi v e |ncludes i.ne di spose
a polyneric di f(fell.lg r%%evgﬁ%uﬁ%ﬁe%r %mtgﬁ?f H‘?"@P ‘Pgi "r‘i]t"e HP%E)S ed

relative to t heof3dAmdror Enpylderdiatye t@ﬁwbﬁein byrnucedbhsivehiavicesgenerally
uni di recti onal igeladts e fehtahyd oﬁfcﬁ&tyeaknuﬁﬁedﬁﬁﬂéd if abb1PMerfc QisRisiBAER RS ment;

surface. 1n_ one,SaRAALI G ok f1g; gcg d F1aBRESE DaAROU s Sn ANd,A00ut

TN ispose la e € Dot di

7.5. e.g. aboud ™ g Ty oL & polymeric fﬁiswn cnvzronmentsuch
that 2 unidirectional gradient is upon apphcatwn to a mucosal surface.

[0008] In: another embodiment, the present invention is directed to transmucosal
delivery devices that deliver a fentanyl or fentanyl derivative with at least 50% direct
buccal absorption and an absolute bioavailability of at least about 70%. In yet another

embodiment, the present invention is directed to transmucosal delivery devices that



anot her enbodi nent, the device further conprises at |east one
additional layer that facilitates unidirectional delivery of the

bupr enor phine to the nmucosa_ [0013] In one enbodi nent of the nethods
and devices of the present invention, the device conprises a pH
buffering agent. In one enbodi nent of the nethods and devices of the
present invention, the device is adapted for buccal adm nistration or
subl i ngual adm ni stration. [0014] In one enbodi nent of the

met hods and wevigesiaf the present invention, the deviecBussi@iee3s
mucoadhesi ve di sc. In one enbodi nent of the nethods and devi ces of

t he present invention, the nmedicanent is fornul ated as a nucoadhesive
filmfornmed to delineate different dosages. In one enbodi nent of the
nmet hods and devi ces of the present invention, the device conprises a
backi ng | ayer di sposed adjacent to the nmucoadhesive polyneric

di ffusi on environnent. [ 0015] In one enbodi nent of the nethods
and devi ces of dether pfeasmibr fentwehddrignive tetohoruchinte rbieveonprf wés an

opi oi d ant agoni ges (1) &Q@ou% RO PR tesOna tibe t%ﬂ@%a%&@eﬁ@ﬁémﬁuﬁf
t he present inventi Qn, he devj ce fu%lt her ﬁ%m%g Lses nal o
Vi

[0016] In one eliBdi ﬁ‘ﬁ‘ﬁ? OGP A SHEEREF R T fm ve)%é’msrd“e%t?l
i nvention, the tddsviccecomprising ahputr86p 2 ¢f fentiuly), é’mdb?ihééfup?waﬂﬂ’é“m*ﬂ

enbodi nent of tmuﬁ@gmq(samjicﬂewh@a&n@fuv&ﬁl&nﬁ@aﬁ&m& fol16W€ N G, Qof abdue
nucoadhesi ve po {0}{‘5; Omglg‘reté rﬁf’fa nV|0r28rﬁrren%ﬂeS@s fa‘gﬁqﬁg{&%wmoo

envi ronnent for W FiARTEod m Nl s
enbodi nent of thezmbrnods- Zhet gelrrabodmertyiae pessatdpentiogitiesteie t here
i's substanti al |lyanﬂﬁlcbﬂ’ar ddligdry advicas whikieindibdea fakanylr @ Ry dediative that

adni ni stration., &rquEfeg%@QJ LA &hvmsm%meﬂﬁ e@emeolma@ﬁn Qhekile

present inventi on ect  experienced about a 50% decrea @ in
pai n over about°r§0m1‘ﬁ“ﬂ’m°§%“1°“a“°“ FWSTHSVW“%%‘S%WEBH’FWFGIWWP
met hods and devicoes! offeitiinl qeriegients insipudindnt orplimitied pbloperentiodingpt figpilon

envi ronnent Comﬁmo%civ%%%&%ﬁg&hgmﬁﬁw% fs b@t\h%éned%ute-sgnd about 8,

pol yacrylic acid ( ti.Q crossli
car boxynet hyl cef# Lﬁ - 2gnh‘%i°§’f‘?ﬁ'd&enp§ﬁg% °C‘)’f°°m?rhse%‘"‘r}1’8“te8n%'6%°ffematnyl fhe
pol yreri ¢ di f f usiother sonpodimontntbrdevico Apthérsemprisedad fehs pnasddifipng] layer ﬁla‘f

citric acid, SOﬂblﬁmepﬁﬁm&ﬂcllwwe%tﬁnﬂfﬂwE‘dﬁﬁfwﬂd&w&@ﬂ&o the mucosa. In
enbodi nents, the devi ctp that it exhibits m ninal

mouth feel. In S6nE €hbo g e%&?}enta?lflﬁ%%nr Ffas a thickness of about
0. 25 nun. [ 00 129PS1 I owoé%@dm%ﬁ%m% pehpferaphegi peeiian onv of
provides a fl exinbkfsanfl) i ete@dab Rediie REHRESI VS ittt civisatu ot Db gion.

sui table for di re;@?fof afiétan @Adm@rﬂrﬂlgyrésgrn %n%fm@&eﬁé&@tﬁssds\f&

anount of a fenta erivative, buprenorphine or
bupr enor phi ne d@ﬂ’%l@éct?énsal“%ﬁjdéﬁ’f"y o RrIeE At RESTRIE b rEdod
i ncl udes a nucoasle@By Mendeaydtiniseniy a dengatde dregdadingy device i aapydl mucosal

derivative, bupLenorhieRe,as, twﬁ@m&ﬂﬂﬂh‘e bgﬁsdowdawgpm@ﬂgsed ina
polymeric diffusion environnent, wherein gﬁ?‘%{;’grlc dlff

envi ronnent has "¥e3ERegye palgRftc dibeoy %’P’“‘f”t‘f?m\‘ o SIS hsi/’?sed
derivative or arghtivon fmrobinesc diffrsionpavitonpens verh it neniditectivng sredertghi ne
derivative; and.@ubagpkh AlitR¥Ee o EOHRbdabdubitbefand MelbafreRiphine ariIERtedwh i Ch
i s di sposed adj ﬂ}ger{)t fo and coterm nous with the micoadhesive | ayer.
The devi ce has i ni mal nouth feel and is able to transnucosally
del i ver the eff ecti%8] arpaprtheptmiodisent lppsept ingrationjgfifegigd to methods for
bupr enor phi ne OtefitippeNBIaRELee TRmhetdl bierailfNinkieds rbdsmncoadiigdmidBtering
mnutes and whet ] et Mol il ARk S ARG b Shofh AR

application of t evi ce cosa sur
mucoadhesive polymeric diffusion environment such that the effective amount of the

buprenorphine is delivered in less than about 30 minutes. In some embodiments,
chromic pain is alleviated in the subject. In other embodiments, acute pain is alleviated

in the subject, In other embodiments, the pain is breakthrough cancer pain.



BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0020] The foregoi ng and ot her
aspects, enbodi nents, objects, features and advantages of the

i nvention can be nore fully understood fromthe foll ow ng description
in conjunction with the acconpanying figures. [0021] Figures 1
and 2 are graphs conparing fentanyl citrate uptake in humans over 2
days post-adm nistration, and | hour post-adm nistration,
respectively, for exenplary enbodi nents of the present invention and
a conmer ci alwg @awamilvabl e del i very device (Actig (r) Oealuskianssicosa
Fentanyl Citrate) as described in Exanples 1 and 2. [ 0022]
Figure 3 is a graph conparing buprenorphi ne uptake in humans over 16
hours post-adm nistration, respectively, for exenplary enbodi nents of
the present invention and a conmercially avail able delivery devices
as described in Exanples 3 and 4. [ 0023] Figures 4A-C are
schematic representati ons of exenplary enbodi nents of the present
invention. DETAI HEB2DF8CR: #btheeniediicht, thWENTilidntion is JiRQa#kp The
present inventi mmh&emmma&evic@@ﬁabie%ﬁ%& mgﬂm%cl!g aﬂh%?\ﬁ%ﬁ ¥edy hat

t ransmucosal upt te of %Ed canment§ can be enhance oyl ng
novel pol ynericTarT{dE’ TOTPORHRP 2 8ireh The BBT"?%?‘Y"C“&F? 5‘38%‘?1%
environnent is adv@ﬁbug@embme disgpsed i e pdyseictdif@sialenirotn@nt; and a barrier
bi oavai | abili tYerﬁfroﬁnbﬁt cﬁ@dde@?dl@iﬂ& toQ&?o%in@ﬁ %f&%n%hﬁrohr%crﬁ gﬂﬁ@f&?ﬁ

whi |l e al so provj di r ess di canent is
needed in the devtli ano 3 3518 18F\}Se?reaa°dt"ﬁ%rfa£ lé‘iﬁ??“c“’ éf\g'?"‘é%‘fl SVféaF%Jg"’b"ew ces

of the prior ar Emb"meét Wéﬂﬂ@r@“’tehleabdé\ﬁfﬂ@ed hleos7. alpigs alivhies.0 @npbourp.os.tiant
consi derati on Wagmerd dibodiREitBBR ce Fibthét cS@RHsEOk 188 oRURSLEANLSyer BHCH as

an gprotd. The RRlREL. S lshAN SIVLLODNERL depcplbed 11 rore

detail herein, provides an T8RN nore

ef ficient delivery'Yflt W%ﬂP@&P@%?ﬁhm@qﬂF @ﬁ‘aﬁe"i%véthf PrgReR! imfentipn,

pol yneri ¢ dif f ue davice namhprioesmpiit buftngaban IHescditaaithe RO Bk Methods and 0025]
In order to nor &vﬁéseoaeﬂex,m@&dmwﬁsﬁ RlaildaSLhh 0Pl %2Rl GLIRL! e of
t he cl ai ns, the“% deflnltlons are in ded t0 provi

gui dance as to TRE "% er ns used herein. [ 0026] As used
herel n, the arti cll%ﬂsl"] aln fandmbfahirﬁernﬂahprﬁ@hm@so:rddameeoftﬁepresainﬂ»eﬁtﬁ;h

one," unl ess ot hedsicsa ddﬂ@bﬂa&s@éms‘{hﬁfm énboﬁlﬁlfegcfo@&ﬁ %eﬁqus%Ha/de%lc

of the present {hQ }-zlu?rén t{h élcameatl teulartl O e cqadhosion es
not excl ude- thg@g S8 ar 'Hor e 5?1 %??é‘s(%fn“f‘f?@heélf"'eﬂﬁ‘rf?nﬁegt°
present. [ ‘?‘]ateﬂsff% s#ass- i e qntbediment of the owthedspad devicesef érs t 0
pai n characteri Iﬁevdntbgheﬁ:oﬁhﬂédevdu&aﬁﬂnedaabﬁhic&g,layhhﬁs%se& Sajskof i RO hs.

Acute pain is t%Qdogcﬁllegl%p@,@ﬁ%&aﬁggongmtmoamorbsue damage, and manifests

in ways that can easi | escr served. It can, for

exanpl e, cause swe¥tthg I"b‘?“" FHBEREef rangtiods epddeviges of the mesent invartioal so
i ncrease over .t theevica fgthercompss ani dpioRT aiabdridt Injone embodinkdd02@]e nhthokis ed
herein, the  eraRyseiconi o RALKY imfiloff e doficDRHLr thhillRER 248t S _beyond

t he usual recover dfor.an inury or ness roni c pain can
be constant or i n%faeoﬁglir f% He emhf’g]fﬁ‘r‘i?ﬁ!’ é%f’d’é“élé"dfﬁmdéﬁ‘f‘%?ﬁ PERGRIPSARiTTENgte
but are not |i nfedtice s, leyercthdlerbly deGan dreone ebddireont Siipadiives dnd devices
Dystrophy Syndr&mme p(:d?&)ﬁ)zentlbﬁ [ﬂﬂatrhﬁcbé&ﬁesﬁr'é 5§1§1§eﬂcrﬂlﬂf3fo§ %wr&ﬁéﬂgﬂ

headaches, fibr etic neura [ 0029] As used
herein, the ter%‘%r ea%O gfo {he a o e‘%‘%%ahm %in characterized by

frequent and i nt ed¥d7¥ | é’r"é@ °@?°dfmé?féﬁeéneﬁ1®d%@9éﬁ‘ecepaﬁﬂw kSR nvedionr
over chronic pahesisesenatislefo Rrithtiddjs06E sileDf trAGhaEd ydn&ﬁ&iaa& RAdnd
medi cat{ on.  hagagkfieh e hobahe I QUR-RAL 1 IBRCLEL LY. ol ude: 2

short tine to peak severit ree
experienced about a 50% decrease in pain over about 30 mmutes

[0018] In one embodiment of the methods and devices of the present invention,
the polymeric diffusion environment comprises at least one ionic polymer system, e.g.,

polyacrylic acid {optionally crosslinked), sodivm carboxymethylcellulose and mixiures



WO 2008/ 011194P C T/US2 0 O 7/016634 excruciating severity;
relatively short duration of pain (e.g., 15 to 30 m nutes); and
frequent occurrence (e.g., one to five episodes a day). Breakthrough
pai n can occur unexpectedly with no obvious precipitating event, or
it can be event precipitated. The occurrence of breakthrough pain is
predi ctabl e about 50%to 60% of the time. Although comonly found in
patients with cancer, breakthrough pain also occurs in patients with
| ower back paomosmeck and shoul der pain, noderate to BEVER2@7/016634

osteoartbritis, and patients with severe m graine. [ 0030] As used
herein, unless indicated otherwise, the term"fentanyl", includes any
phar maceutical ly acceptable formof fentanyl, including, but not

limted to, salts, esters, and prodrugs thereof. The term "fentanyl"
i ncludes fentanyl citrate. As used herein, the term"fentanyl
derivative" refers to conmpounds having simlar structure and function

to fentanyl. | feeghdt eMsERPHRAShe Jobesn Jiffudey soyEmmprsoppiise idefieh os e
of the foll ow agstefme putiaic acm,rsoqihabmemﬁrmﬁﬂhﬂemhaedfemsaﬂaé emidinie8tsOr

esters thereof ’the\@{@ﬁéeq{apaﬂnchless sucﬂhat'x g1'ts§£‘i¥1 dﬂﬂe@in g group, a
het er oaryl grou CEJO Icy roup; Is selected from

o a
-H, a -Cl4 al kﬁg‘b@?‘?ﬁ"}f &r ?)’Fcea?s&}b“’lff‘l”ssﬁgaw P kyl grout’
Fentanyl derivati IP8¥]i rigkeragesmboditnests, éherpotsent mmrlt:erdpzbﬁdesalﬂk:ebl%,ani |,
su:‘ ent ani 11 r temote,%mmmm@n%%]{@@t@neé suitable fo;[&@é%m&%cdgﬁeg herei n,
unl ess indicate e ter es .any
phar maceut i cal [ g“’ E%ﬁf‘ﬁfﬂne B R nﬁﬁa?%ﬁ&%\h{ 'Eté“ﬁ?er?(‘f?t}f& ﬁrc“"ﬁ‘i?f“ﬂnot
limted to, salorbupresephinsderiatie fyragdiitg sThelrmreadhesivAdevirsadludesraei n, t he

t erm "bupr enor ﬁihic&hﬁhdéﬁré 1ayatcbmpd'sufgaff@§a5y1; ﬂnﬁ@ﬂ&&ﬂ&% H&@x’éﬁd?ﬂmﬁ:lom | ar

structure and fuynction t R £09/
fentanyl derivatives i ncfnvge 1056 %}f gﬁme? ‘? os\llﬁnr?n Srrn?ﬁﬂ“gwfemme

phar maceut i cal PylyRedehifusionsndmppent bas a@pliof phout 'h@fe’b‘fle fepipmt ed fentgnglt g
doubl e or si ngldedvatvdr a B3 of shosd fecthehpfenaphife or Cltediphink dgivatiye; @8 2a
cycl oal kyl - su b%;akh@tlfy@r cgnpésu?g megénwamwmah;%&ggogeata%gce%m M -CL. 4

alkyl; Its is -OH  or taken together p; and
12.6 i s sel ect SH TN Wit e mycosghesiveayar| Thedgyjpe has ne or minimal mctth fee] and

is able to fransmucosally deliver the effective amount of the , fentanyl derivative,
buprenorphine or buprenorphine derivative in less than about 30 minutes; and wherein a

umidirectional gradient is created upon application of the device to a mucosal surface.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] The foregoing and other aspects, embodiments, objects, features and
advantages of the invention can be more fully understood from the following description
in conjunction with the accompanying figures.

{00211 Figures I and 2 are graphs comparing fentanyl citrate uptake in humans
over 2 days post-administration, and 1 hour post-administration, respectively, for
exernplary embodiments of the present invention and 2 commercially available delivery
device (Actiq ® Oral Transmucosal Fentanyl Citrate) as described in Examples 1 and 2.

[o022] Figure 3 is a graph comparing buprenorphine uptzke in humans aver 16
hours post-administration, respectively, for exemplary embodiments of the present
invention and a comumnercially available delivery devices as described in Examples 3 and
4,

[0023] Figures 44-C are schematic representations of exemplary embodiments of

the present invention.
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Bupr enor phi ne derivatives include, but are not limted to, etorphine
and di prenor phi ne. [ 0032] As used herein, "polyneric diffusion
environnent” refers to an environnent capable of allowing flux of a
medi canent to a nucosal surface upon creation of a gradient by
adhesi on of the polyneric diffusion environnment to a nucosal.
surface. The flux of a transported nmedi canent is proportionally
related to the diffusivity of the environnent which can be

mani pul at ed oy 00@01g194 t he pH, taking into account therdwrs2e7na@tur e of
t he nedi canent and/or the ionic nature polyner or polyners included
in the environnent and. [ 0033] As used herein, "barrier
environnment" refers to an environnent in the formof; e.g., a |ayer
or coating, capable of slowing or stopping flux of a medicanment in
its direction. In sone enbodinents, the barrier environnent stops
flux of a nedicanent, exceg in the direction of the mucosa. In some

enmbodi ments, the bather sP FRARPLHRINOT HBMNYENAIR di canent
e.g., enough so t[h@iglslﬁag L,%seg{m&mugm L ATEMastl; 2 &@&hﬁsim@c\g% R

sal i va. [ 0034 used herein, e term unidirect
gradi ent" ref eF%“S’E“ cospl gptaks;of FediGamepts caa'meawgn%w FRARIOIE 08T Pefymeric
medi canment ( e. diffusibresmvanydento Sudh ppobmorigdiffiodin ehiroaugh iddtentesshg e g,

e.g., thr ough BecR Rk mﬁsaoﬁzedaﬁawﬁmﬁ@ o?ﬂgbgﬂmgaoﬁntgag%dﬁ}#?%ﬁ @@Qﬂaaéehy one
X

di rection, nucosa, of
ol yer ¢ d F 1 TR Rk ATaG Sty A, Mo o8 BB
di f f usi on envi domvendeliver atteaapfudic pifot vegsu dayizes afithefpribmmctd Thip oméals the

adj acent to a bagdeiidigathapR! mq&péﬁahmonsk&aﬂaoﬁW%M%amcﬁﬁénafs la @bhtrofled

gradient i cregled hetween Lhe mcondnest ke, pol kel c dLlysion,
envi r onnent an e mnmucosa %n carren f’ﬁlbt }3

mucoadhesi ve pé?‘?‘hﬁqﬂe PWFWFW@IWF*WGWM’@Q an§ alb@teéﬁmep%ﬁﬂlw of thene
direction towahdgicidbet. MeanBal advBntSREES 20106t dEThston ef@fBméd: bi¢ a6t he
medi canment is ggg{m@%&gﬁl y uni di rectional across the gradient;
however, there iIs_typical not free flux of the _nedicanment in_all
directions. Such BAF4i rIEE’EdFUHEﬁ"“f"FeﬁW‘PQ°8€§E‘P’F1??é‘&}’e|ﬂ?? SHYFeEmatEsr f the
herein, e.g., rhinschafollowing deffEitiguy e idtendel\O provide guidance as to ‘r.he meaning of
2008/011194PCT43A§;@QJ{,€Q;1§634 [ 0035] As used herein, "treating"
or "treatnent" ubj ect includes the admnjstration of a_drug to
a subject with th@%‘i p‘%s‘gec}ol?ereﬁ‘i’ g\?éﬁ’i‘flﬁ a'@t??’?ﬁ’@emh‘é‘gﬂrﬁ‘b‘e or “atle

al l evi ati ng, rehd aylesgpothegtisemiipged. ﬂéﬂmﬂdsﬁfm@cefam tlgreat ofig,prdsenpr ovi ng,
stabilizing or 1@%ﬁtﬁﬁbyﬂﬂxﬁeﬂh§%§ﬁ "D lor €n® §del§dt exdlde aw%ysgmﬁmg&oﬁe

di sease or dis rde]m3 (f?m%]emmls Seetw ate pain) 36] The term
"subj ect” refers BCRARY ng orgpaﬁ ¥ns such as humans dogs, cats, and

other mammals. AdWPHIstAsisedheres thetrsn fesiccairbifos 1 pait chaweleizad bie
devi ces of t he spirtemeribn, cRY efdeit®fix Gakthd @ o6 biih RAypidlly RioclRs AR fssadd

for periods of 4tie SffaGkiy ﬁnﬁa‘}é thhe' ‘E‘rftﬁ %d&fen ghlpébﬁ&\tfea hQaIf Qe

enbodi ments, the subject I s
phar macol ci net |'3’éa“l?|leo?“i“F°es§"°ﬁF‘gf’h‘§°’8*’é?ﬂ l“t?étémf?f Afﬁépzb‘i‘ egelse mFrﬁ‘i‘féﬂ‘feF BR%ar e
simlar for naleed/Erdouf edrmhitteslyb] ects. An "effective anount” of a drug

necessary to achi ﬁﬁ@}a Mﬁ&m@eﬁt &fet&&f@&&mm},ﬁavé&yto%ﬁ%ﬂw&s&tp
factors such a%

IS S8 g uetont. of £k POIR0E
regi mens can b&2%8} GEFEE TF %?8?715 @Ju&b‘f W CHEPS BED FIRCe FESBEnse.
For exanpl e, sevaieghitteityieferdonkessesofiehipnit paim tholudd, bt ercadt lnkifel (o, mthritine
dose may be prepRed RaRALMpHRHHUCAHKRS ShitdbLAREDS¥pitlioe Q%GR eS of
t he therapeuti %?Jﬁ%lésu?etmllagges ﬁbro 0a1(l)§nd£habgm nﬁur%ﬁn’&l‘ét ransmucosal ," as

used herein, [ OULE n via a_rrucosal
menbr ane. Exanpl e®%Hcl dd ésed B ledhﬁemﬁfm?@@a@of,cf%}e paip characterized
subl i ngual , nasglrequeatghd@tcnsednatts bBfddatate td RvaFieRKIEHcER BV er chrB@e pain,

adm ni str at ion el/e% »Qfe!n?ggr.lbjecl! iQreQﬂﬁIqu%mEi’cm}on;eCMCHL‘L&& 51%%3?!:9:0[1&

pain generally include: & short time to peak severity (e.g., three to five minutes);

-6-



[ 0040] In anot her enbodi nent, the present invention is directed to
met hods for enhancing direct transnucosal delivery of a nedicanent,
e.g., fentanyl, fentanyl derivatives and/or buprenorphine, to a

subj ect. The nmethod generally includes adm ni stering a bi oerodabl e
drug delivery device to an oral nucosal surface of the subject, the
devi ce conprising: a nedi canent disposed in a nucoadhesive polyneric
di ffusion environnent; and a bat her environnent disposed relative to
t he pol yneriwodigfusison environment such that a uni di rpects2analssss
gradient is created upon application to the nmucosal surface, wherein
an effective anount of the nmedicanent is delivered to the subject.

[ 0041] In another enbodinent, the present invention is directed to
nmet hods for treating pain in a subject. The nethod generally includes
transmucosal ly adm nistering to a subject a therapeutically effective
anount of a nedicanent, e.g., fentartyl fentanyl derivatives and/or
bupr enor phi ne, eslérsqaiag sbverity,architicdadibe diration pbpajmie i, £5 Wi3P firsitegl and

envi ronnent had.he.,focHeidNes So e velcpBlact Ny f8fdnkotgh piDdRbef t he

medi cament is delivered in |less than.about ?0.gln§%es @Qdigqu,ﬁgat
pain is treat ed PRSP HERTE = PR E T h T TR R i der TVer &d in
| ess than aboutoc@frendentibredkthrdugh paimis peedioblie plenyt H0% I§E%PEGF Erprepithopgh
drer{) i \d/_er ed in :c %ﬁmﬁyﬁh %uﬁ@&%tﬁe%g vfﬁhr&glﬁcg,sbrpakﬂmig@%%l?d RoFOldPationts with
enbodi nents of the above net evices,. an effectiv is
del i vered trandfiliE8 pFVfg%ﬁ fﬁgggﬂﬁﬁbﬁ?%%ﬁﬁ%fmgﬁogf ecﬁ%?% %%%%t

i s delivered nawvtecosaigigpeand by gastrointestinal absorption. In
still other enbodiggmog sAs aded Béitif GhiedsandiarRy Bihedwsse AR e fathnyl”, includes
transmucosal l y, del i v anhr j i : rRikd on
augnent s and/ormﬁggn %Fﬁ? F&%%%%@%??BE?E., jgﬁﬁa%gﬁ%tgﬁ%gggg&égféred
peri od of time,estersgand prodrugthereof] Thejtenn “fontany!™ gncludes fepitanyl offpate; A§usedy . o
hours. [ 0OkBdn, tie tey@ i feaRO Metvadveh eethirare nemponinis hpyivessgmilar strgaritandn
is directed to fhfl&lQI? Wi Ilggclrﬂcvcﬁ'fbydhqg}éj, €&Q8nj Ratvasiel invRde tBosk sithany |
or fentanyl derjvative directly to the nucosa to achi eve onset’ of
pain relief (MEIRRBIWME0. 20" hours or less and tinme to peak pl asma

concentration (I'm) of about 1. urs, or nore. The conbination of a
rapid onset with a del ayed maxi oncenhtration is particularly
advant ageous when treating pain, €.g.}% reli a0r eakt hrough cancer

pain (BTP) in opioid tolerant patien W th cancer, because inmmediate
relief is provided to alleviate a fllare of noderate to severe pain
but persistence is also provided to all eviate subs ent flares.
Conventi onal del i veryPieascabsallyggeepiady §°¥W?ﬁg?“?§§'??%ediate relief
or subsequent fl are- ups,Risteldcted frdewi arlerob. 1 irtesoapiixont erént ar e
advant ageous becausechify, 288 £5p; BARY is sdiddidBiom FHeleGtaBg-0-Cy alkyl
Phar macokitzetic pro ertieg%gg tr nmucosal devi ces. Tfirst Total
Bi oavai | abi | ity BEMEBEF% IG5 REGR 1. 61 hours 70%

Fentanyl derivatives include, but are not limited to, alfentanil, sufentanil, remifentanil

and carfentanil.

[0031] As used herein, unless indicated otherwise, the term “buprenorphine”,
includes any pharmaceutically acceptable form of buprenorphine, including, but not
limited to, salts, esters, and prodrugs thereof. As used herein, the term “buprenorphine
derivative” refers to compounds having similar structure and function to buprenorphine.

In some embodiments, fentanyl derivatives inelude those of the following formula:

iy
&

ummlg-{-

Ry
Re




Actiqg(r) 0.23 hours 2.28 hours 47% Fentora(r) 0.25 hours* 0.50 hours
65% * - reported as onset of main re ief, first tinme point neasured

[ 0044] The devices of the present invention may have a nunber of
additional or alternative desirable properties, as described in nore
detail herein. Accordingly, in another enbodi nent, the present
invention is directed to transnucosal delivery devices that deliver a
fentanyl or fentanyl derivative with at |east 50% direct buccal

absor pti on awd:aseabsol ute bioavailability of at | easpcabutnwe | n
still another enbodi ment, the present invention is directed to

devi ces conprising about 800 jig of fentanyl, which exhibit upon
transnucosal admnistration to a subject at |east one in vivo plasm
profile as follows: a C. of about 1.10 ng/nL or nore; a Tri.t of
about 0.20 hours or less; and an AUCO. 24 of about 10.00 htng/niL or

nor e. [ 0045] The pain can be any pain known in the art, caused by
any di sease, di sor demwhapessdikiorcatticctitsef esteerthrehothereinn sone

enbodi ments, chronic paig is alleviated in the subject using the

met hods of the present inwention. bother enbodinents, acute painis

alleviated in the subject us¥hg tHGxBBtARdSRL Rg]g@ela&egsﬁ%ma_b WARA ON.
Chronic pain can arise from man%/ sources I ncl udin SS% ?%"’Bé Iex
i

Synpat heti ¢ Dyst r opB§ asy AGFARET 1eBE) -Gt @i 5981

typically directly skylaRsgs-Qt ot iakmuiezethanBgel Ra figmlag Ot govpramd &s is
relatively short angmgkdg&ntgmga{QJQkﬂgkmgee to SIX nont hs. | n other
enbodi nent s, Eﬂ n |§1brea ﬁ cancer tgﬂl hmeml renorphine,
enbodi nent s, t B PREES egﬁf’d‘vﬁfé{’/cug%su 7O PR ESF L ST R R PSR be
used to all eviat ¢0082]e a ks hedbeytin, Spdlymerig d@@%f%’é@mn%rref@k@mﬁl e, the
devi ces of the fveserkt chﬁh‘dl@ﬂi‘éi@ﬂu@@ﬂx b iR dmtm ol reitbsabsueadetupsrough
pain in a subject . al [& a%m%g.y a@egﬁ' %ﬁﬁ’egdfoﬁ)tr%né BELARY Pv&oﬁlmz?rﬁ@aeamucosal

enmbodi nent s, t he devi ¢ resent 1 nvention .

provi de rapid aEfgeShalurér sprsepred Wﬁtlﬁ@#ﬁlfrigw‘ﬂri@gé Yieishg thedifugity

fentanyl, ther &B'yhel’eﬁﬁtbhhhrﬂglhicﬁ cdiie enahipihteld by, e akhbpBugiingisb accowd the

than ot her t realhk Eindimea: &g@,{t BB A OBRire potymek O3 BdnetsincRiAB in
Ay o d

enbodi nment of S an evices of the present invention, the
subj ect experi € HE BTVt S 50% decrease in pain over about 30
m nutes. | n one ern3dl maaksedhertihebastrirodsnmpnd” @i te asenpitoniisat ipthesent

invention, the f%HJ?bﬁ?Eg, a layer or coating, capabie of slowing or stopping flux of a medicament in
its direction. In some embodiments, the barrier environment stops flux of a medicament,
except in the direction of the mucosa. In some embodiments, the barrier significantly
slows flux of a medicament, e.g., enough so that little or no medicament is washed away
by saliva.

[0034] Asused herein, the term “vnidirectional gradient” refers to a gradient
which allows for the flux of a medicament (e.g., fentanyl or buprenorphine) through the
device, e.g., through a polymeric diffusion environment, in. substantially one direction,
e.g., to the mucosa of a subject. For example, the polymeric diffusion environment may
be a mucoadhesive polymeric diffusion environment in the form of a layer or filn
disposed adjacent to a backing layer or film. Upon mmcoadministration, a gradient is
created between the mucoadhesive polymeric diffusion enviromment and the mucosa,
and the medicament flows from the mucoadhesive polymeric diffusion environment,
substantially in one direction towards the mucosa, In some embodiments, some flux of
the medicament is not entirely unidirectional across the gradient; however, there is
typically not free flux of the medicament in all directions. Such unidirectional flux is

described in more detail herein, e.g., in relation to Figure 4.



experienced about a 60% decrease in pain over about 30 minutes. In
one enbodi nent of the nethods and devices of the present invention,

t he subj ect experienced about a 70% decrease in pain over about 30

m nutes. In one enbodi nent of the methods and devices of the present

i nvention, the subject experienced about a 80% decrease in pain over
about 30 m nutes. In one enbodi nent of the nethods and devices of the
present invention, the subject experienced about a 90% decrease in
pai n over abwobo@Miminutes. In one enbodi nent of the peibosoahd

devi ces of the present invention, the subject experienced about a
100% decrease in pain over about 30 m nutes. In one enbodi nent of the
nmet hods and devi ces of the present invention, the subject experienced
about a 50% decrease in pain over about 25 m nutes. In one enbodi nent
of the nmethods and devices of the present invention, the subject
experienced about a 50% decrease _in pain over about 20 m nutes.

[0047] W thout wi Effhg 4osudemBuiitrating” anijrepmpenti oislseicst elodsythei t i s

bel i eved that déhinisteatipn of a dringto aewhiecamiithe puspopadfipteveiltiag, loyrif famds] ve

because the nuggadh }e\ﬁgv,p%gyeggé lré&r %H@L}%@mﬁ 11§r9ﬂn§,qfﬁﬁﬁm , the

pll and thc ionjc n ure di cament
(e.g., a weakl JH5HE TUHRIrgT ?F’%af%‘?ﬁ%?ﬁa%asbaiﬂ*@ﬁ%ﬂﬁm Hefledain
rapi di y nove tprmugh t he nucoadhesi ve pol yneric diffusion environnment

to the nucosa, Wh%()bﬁi] al 51 th k Ql“j &gre?érgﬂo%hﬂggrgmr %IZQMS,%Q% cats,

mucosa. For exan%) in so podi rreF i s |.ow endu
al | ow novenent “SFHHEREE ?fﬂlﬁtsm“\%P taeﬁ?dg??m@ﬁ%ﬂﬂﬁdcﬂ&mﬁffgtﬁﬁﬁfﬂﬁn
[0048] In s one Pesdbidvartiert cn be dagiaduutahdivass and fpokymie pf tinediffeétiys foon

envi ronenent i &eﬁné@)ﬁﬂéﬁsu%éthkﬁsoﬂﬂérﬁﬁfd%ﬁ”ﬂwsﬁ @cttﬂ%man qﬁ§$n5eed pH is

mai nt ai ned at cos adm I at rdin t he
effect of any vglglda "lmgsh%cﬁ enccolﬁﬁ?g%%?fsﬂei ‘%“5 ﬁglf Bﬁeg‘b‘ Ve A n
subj ects (e.g. Simdgerpal W&@@S“m%r%fg‘éﬁeqﬁéﬁww ofpdrsg mreetfary to

i ncl udi ng any e&lﬁ@e&ﬂﬁﬂpmﬂe ekt maySyaryQeieedik 16 Fac@lsisidnna e gae, sex, ang 0049]
Accordingly, oggi.ady¢aRiAGE: %osﬁ%é?eg%&? Eibe Ia@v{s?er&tto 59 waéiesth«%«?

varlabllltylnthegglro ertles o) devi c ]’hanges in
the pH of the FIGPEYF BHRGe- E@’E%‘éﬂe’dé‘(ﬂab@§l‘ie%&5ﬂ%hﬁ Jdgrinisteyed dgtly prs
reduced or el i Hicrateathy b¥\bropmtidnallt :edicatpstiidaed bytie ekifkycievy the @ttt ar
theory, it is bgliigved that t he poI yneric diffusi on environnent of

t he present i nvenigb:grs uces variation, e. mai ntai ning a

buf fered pH. Yet he eécﬁ'@a’ﬁ?“ér@'éw?"é WSerﬁbTe 1t aptroptpel

admi ni st r at i onadpipistratien yia 2 mygealinembirat. Fxoogleoinolakie] ik a® hotGindied to,

nedi cati ons WasudcRCRBhidalGARS &Hgﬁlﬂ ah®rebRIUEEH efbodBhdnilii AL s 2146 R

that, e.g., th riabi L edev es.1S redcd el i m nat ed.
[0050] A nedi cgné"‘%t e‘ﬁ‘é%l"“f‘er?‘t ‘r“gé’?scrﬁf“ 5°H H{&‘“{?Hé the S5

medi cament capatifeet WS%?%IJ Tﬁ“ﬁfﬁmm@w&@mmmmmqumﬁm buceal
nmedi cament canadorsutilihglal.e for |ocal delivery to a part| cul ar nmucosal

menbrane or regi Ofgo3gy YU ,{h@&ik}eﬁﬁugxg&ﬁgl‘wﬁg}emaie or 4% eas %ﬂﬁnaﬂ %}.’htrroat

vagina, alinentary canal or t eritoneum Alterna
medi cament can®B&PEIESHPa s‘fbé‘ia“%%f Ebis ‘H‘é‘ft?f\PéﬁdiPﬂW%&n$ arsbiiblt to

menbr anes. coifi981 fatoonalitdeiithe substatce niah eeadiydiisea e A tvaebdt 1@ olp
opioid. Opioid ﬁarﬁﬂlyﬁﬁ»@l@c if %te%ﬁ'x dxﬁc&l%vgraQ%%EnddQ% gxg%ll IQLpthérnglle ugde:

e.g., alfentantl I i ng aponor
anlgl eri di ne, apoét(%‘Efgn%§QXbb E%ﬂ?ﬁ‘&ty%%%flr“é%ﬁwmﬁw ®H#r phi ne,
but omhanol , cl b?m@saz%themomdewlwa tigyafbodyfivads, Feppnelpt phsties that is
g?S onorp hld ne, d@ﬁbbﬂfﬁﬂfdﬁﬂ@ :g &ﬁtegleastshgp 510&&56& %m%dy ﬁﬁ&@tﬁdt Blight to

i anproni de, j rocodei n
dir ;lne)noxadol ept agztgglgﬂweewré?h%ﬁnorqm ?SheEém @’e {éoggflbtﬂmgbe
f ent anyl , fencéRPF‘aﬁ‘ﬁ’%%Y‘hFéW@t hyI i ne, hydr ocodone hydr onor phone,
hydr oxynet hyl nor pledasan, Thayasaypatd givis trins@imtDadons devices that

uniformly and predictably deliver a medicament to a subject. The present invention also




100, 200, 300, 400, 500, 600, 700, 900, 1000, 1200, 1500, or 2000 jig
of buprenorphine. In another enbodi mrent the device conprises about

25, 50, 75, 100, 150, 200, 300, 400, 500, 600, 700, 900, 1000, 1200,
1500, 1600 or 2000 jig of any of the medicanents described herein.

[ 0053] One approach to reaching an effective dose is through
titration with nultiple dosage units such that patients start with a
single 200 nctg unit and progressively increase the nunber of units
appl i ed untiwoemaehiong an ef fective dose or 800 ntg (dcmmzishisehase as
the nultiple discs once an effective dose has been identified.
Accordingly, in some enbodi nents, the nethods of the present
invention also include i titration phase to identify a dose that
relieves pain and produces mninmal toxicity, because the dose of
opioid, e.g., fentanyl, required for control of breakthrough pain

epi sodes is often not easi predicted. The linear relationship

bet ween sur f ac@cxidesgbiods ﬁfé%/ el of e egipandngo psedsshemplenngdetiens rand

phar macol dnet i @ccpiiarct ith BR yrebot Ryg@lion. t2dortiAgl NE o d@EBodilbrlt Ahd Rékent

process throug Ehvgxnl%n ?s%{]e é&ﬁ& }ngél)a%{efﬁé Mjieﬁ{) c?‘}jsmttéb% fglf gregt%ansrl"ucosall sc

identify an appropriate dose

cont ai ni ng t he *&=iRisTaiRp ofAR eﬁf"“ﬁ%ﬂ’i‘%‘&‘r@ﬁfﬂeﬂmmm{ 6@5@]1*&1?31%0@@@@3’1
enmbodi ment, t heerthetreoeBuppdnotphiee praasiget. TlmmﬁadMVaﬂﬁuﬁgﬁﬁbhﬁnﬂhdesa
dellverlngag enfADYd | t
t han conventi olh%laik%ge\?l Ces%ﬁ%%éﬁilkéﬂﬁs;@%kﬁ%% %%ra th%f:’%gl]aeb g
Transmucosal FERt AYreeopp sagiontin Bralsdivnen @piFeugs pupgsa S‘I‘r&’ﬁ? %Vle n
t he ACTI Q pr odtistdevies intpaibedcirvennd ih e uiidioctdnal dffdner the medicament to the

2008/ 011194 PCT /s&ﬁ%a%é Qéﬁ%mmﬁi’a@s BEmddR 6 deRYER} Jﬂaa&mléx{ent @Bat is
swal | owed, anot f ent anyl . becones aval | abl e via

absorption in tsﬂj “"’Eﬁmp rym(,gtﬂg 8P°e§' aoc A % P Or A5 8vai | abi lity.
Accordi ng to Fent 8§04l Féﬁlﬂmﬁ‘}ﬁre@i’é@&m ﬂlab#e@mlhi’m@fmaﬁ directed tpppathodi font el y
48% of the fentanyding drerdERAspIdekkGtofh SredbsRnh e, féhtanyb,h&tﬁylccm

mucosa, and of atifel-e e B8HR0} Sleod 198 SlodiE-d gt A LEN any!

beconmes avail abl e via sor FS of 65%

total bioavai | dGPRisEgne 2)&2%%“6?“6‘?1?16‘1“§d‘*1’i"ﬁy§% t‘é?ﬂ?éﬂﬂﬁ‘é‘ﬁf“s?“ff%?@h‘{ han
about 30% of t l@bjdcetieadmyite cdinpiidge d mefticinrat dgvied @6a dfcobdhesiyaipeBRtic

i nvention becomsxsyékwl L aaa\éﬁiek a@h&ngﬁt &ﬂpgéé{?e'lelnaﬁéo%e\ﬂo@menc
absor ption by t nucosa. Ghﬁg‘i@ nbodi nments, nore an about, 35%
9

40% 45% 50% & I‘Wm%%%“ R Wy pRRFadge foy
avai l able via rﬁmmyeﬁal ey ywieragran effpctivearacvends ddinpdivtrssnt ivdeleyeteth rthe
about 55% 60%su@to or 70% of the fent anyl disposed in the devices of

the present inven aII vai |.ahl e or . bi ogv abl e
by any route, Olgéﬁ glﬁ %rfﬂﬂs% & e%&l{eg %ené %f‘ﬁ%ﬁ(’én‘%?‘f’g?% t han
about “ 60% 65% e#@s@ws%su@% Tigsngthod gonrrealy in05des bersoresalyypduniisiedat | y
avai | abl e. t¢ HQibal: aAleLHEdicA cfectine Qhdbar of ath¢AiBinRPE ¢ 8f fehii®yl,davinges
and met hods of gLRGRAL ERAN bud Rk %ELPBs%d LNAuDREAUR Sl RE AeHlBES Of

the present invention nore e e.g.,
fentanyl or bufFERERHHPHES ahiciesy 6““@6‘?‘??/@?\ Fifegtiun 2mguy pEibe me‘?‘@%ent s
nedi canent can dbléveren & lomd €ein tllvars Onuigttesed sudk thaiched id teadnNnamhe onal

devices to del |ei°ﬁ§5dut1éhes ﬁl@%dl@ﬂ&!ﬂ& déﬁfverg?iqlimout%%{ugk NGl sYme | N
some enbodi nents, the 1 &l\él C . eﬁ %ﬁﬁe ﬁ a}/)enu on are not
irritating to Che tHIEEs ?"’1‘%363% YRR RS PHERBECF, sone
enbodi nent's, the H’Q%lce@sweWdlpﬁﬁseﬁbe4bnvemtﬁ°éwnédepsiezsalanpﬁ¢ceveor no
consti pati on, amem%emheieh&mdﬁz\dtc@ﬂ@ INéthed 8b AR ] Diededind AGRAI ST Such
as najoxone. | RyelqaRRLASk, 9@999' B L PRL SRR, JARDL %“ihalﬁmf or

directed to transnucosa Fevi'ces I'n
fentanyl derivat P%u‘f%&tou%}éﬁ %‘@ffé‘ W“F@ﬁlﬂya?ﬁﬂl de¥reryf taqpgh g Igasaemiesﬂaﬁlu ve

in an amount efabeghibvs:ginontt p8&t mpiaiats rABNE @, PdiddelitTd sldadile® Perio® bAl
time, e.g., at least 1, 1.5, 2, 2.5, 3, 3.5, or 4 or more hours.
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[ 0059] In sone enbodi nents, the properties of the polyneric diffusion
environment are effected by its pH In one enbodi nent, e.g., when the
nmedi canent is fentanyl, the pH of the nucoadhesive polyneric

di ffusion environment in the devices of the present invention is

bet ween about 6.5 and about 8. In another enbodi nent, the pH of the
mucoadl i esi ve polyneric diffusion environment is about 7.25. In

anot her enbodi nent, the pHis between about 7.0 and about 7.5, or

bet ween abouyoZumisnd 7.5. I n other enbodi nents, thepqitis:em7alacut

6.5, 7.0, 7.5 8.0 or 8.5, or any increnental value thereof. It is to
be understood that all values and ranges between these val ues and
ranges are neant to be enconpassed by the present invention.

[ 0060] In one enbodi nent, e.g., when the nmedi canment is buprenotphine,
t he pH of -t he nmucoadhesi ve pol yneric diffusion environnent in the
devices of the present invention is between about 4.0 and about 7.5.

I n anot her enbodi 1&¥8] ©het plthafentbhéimentcbasibsestiinventjon ksydirediedao di f f usi on
environnent is @BQQHICOQI &-;hvé d&tes ﬁm&@u&@f@ﬁtmﬁ mcn@ﬁ'yﬁen\galﬁge dlrectly to
mucoaci hesi ve gg %HEFIC %1 u5|qg envi.ron i s al about
6.5, or between aBBEE 8 2 YRGE Pm?WIVEPWQHBﬁﬁgﬁ QﬁﬂﬁﬂﬁﬁﬁﬁﬁﬁfPﬁ§°pH
of the nucoadhesspivelagpwlcymentiagord(ThiLf plomt bAdurommert Thecaibdoutionof25. | n

anot her enbodi ngpik on%hﬁllﬂﬁela%d%@r&dﬁ%ﬁ'&hoz 1sQ)afl‘in§ar1z" aﬁvanﬁf;eog%ﬂﬁe n
about 7.25 and

I n ot t he. I ce m
Sbout 4 0 a5, Walg oo, €5 Gles T BRUAEI Singhe il bl Sl ol Empui
val ue thereof . Withqancer. dedseseimuiediate w5bef it estided hd allwa*tﬁleﬂarapﬁjmrdamg@s
bet ween these valiieseithifl pérafgesisalepihiadio bRviae sﬁﬁsqaéﬂag&éﬁd:owenwﬁ]

present inventi (?B%VE[’% %gtgmL hgddp sHs ext@créh \ uc&xsﬂe reﬁ&sol Vugscglgelngﬁ ﬁ%{{shbuathe

di ffusion environne and aln
i ncl udi ng, but %Feﬁqffﬁ*%eéﬂ’°ﬁ‘@emta¥?é‘dﬁ§@g@flsW@Fﬁfédﬁ%@@h{s or by
adj usting the conposi trmnﬁettedwldﬁm.ﬁﬁ:ma‘m BRdsninPMRNtbi@R. For
exanpl e, adj ustment—of—the CP T PU“C“L s—of T.Qxc dch c€ O TOLth present
invention that|influence pH €.g., the apount of antirg¥ld@dhiey SUCh
as citric aci d| BEMAtE 705d 1 ho.ifiwudeVi ce M T hoad] UST T{|m@ypH 01 the
devi ce. [016&h®dn sone egdmehurent S, thanmmﬂpertlegﬂm t he

pol yneric diff torp@nyvi ronn®iihemrsd ef f ec®.8bhogys it s budsteri ng
capacity. In sone enbolliisegitedas oyt plandimgliefferittpeppint mgsiredded in t he
nucoadhesi ve nucogod¥epi Whe @loys B tieGredint vt ONmemeid Q{iﬁ{ﬁatofa&dfoﬁnﬁro!r ng
agents sui tabl ealfe% tn}ésdgsu‘é‘hlg Eroépr%? p:{sﬁg rr;lt;[ed Hg%oernﬁ tzﬁ&e}eﬁlg A%co%dm%'

exanpl e, phosphates, suc tes no %ba5|c
such as sodi um aﬁﬂﬁﬁfoﬁﬂﬁ’g@ﬁwﬁh%wﬁsgﬁtémaﬁwnm@ra@gq ta ﬁﬁlamnspaatl 8ejivery devices
phosphat e; phosphaklgr dithas 6; foghrghdefisatite SKlhtUest YA RER Bucph @SS
and di pot assi umvAdLAGER HRRATRNAL Of at fale Eﬁotu?ﬁ)% SHEth cfggth&?r%gx aﬂ?ggdt, Al €

(anhydrous or dehydrate bi car bonat es, such as sodiumbic

and pot assi um bPESPHBIATR HEFCEL JEUsS CITPrigheterAG0 Heehfentany, ?Pﬁ’gl e
buf f eri ng agent sxbiditgpon transinigasi wlminidttéom tn g swbipeirt leassongsedve dismanofiler
enbodi ment, a canbidal h@m“efabQMﬁﬁ%g/&moag@ﬁ% dl,sf%f%ml ¥R urs@r Pes; anfd

conblnatlon of a ?anégékmqudj %§g4¥ ent and a nonobasi ¢ buffering

agent . [006§i ne enbo & hucoadhesi ve pol yneric
di ffusi on envi r onrf@H6] ofThe prin WabP e PRk Koty B artisestbineay diseshs onnent |

i.e., a stabili dieddpHonditn ahdir cirtBREALC OSRine BElBIdRLSTs! @tdnRhaifis @

medi cament . - The, RUbket . SR CATRDLalos bAS: SEUMER Ak OpRlor the

opti mal admi ni stration nt exanple

t he buffered enVﬂ?ﬁWﬁﬁﬁ#mﬁaﬁme6WWH€d§“€%§PF@@9 amethers of figpissat when
in use, regardl esstiof. CHi@nCialnCuNBisa AGE a0 solifaes lmnmﬁgacaﬁcrei Befldx0

admi ni strati on. SympathethQ%ﬁﬂ‘ln hﬁﬁﬁ%ﬁ&ﬂbﬁ:ﬂ, &Enhé?%m% Qﬁ@ the

devi ces incl ude nucoadhesi v ric u5|on en nt havi ng

a buffered enV|wﬁﬁﬁ%ﬁPmFﬁHFmpgﬁg%ﬁém Fm%F¥ﬁﬁﬁﬁfﬁ%”ﬂﬁmvﬁ¥¥§BF¥ﬁf% at

three to six months. In other embodiments, the pain is breakthrough cancer pain. In

some embodiments, the methods and devices of the present invention can be used to
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[0068] In sone enbodi nents, the bioadhesive pol ynmer of the

wat er - er odi bl e nucoadhesi ve pol yneric diffusion environnent can

i nclude any water erodi ble substituted cellul osic polyner or
substituted ol efinic polyner wherein the substituents nay be ionic or
hydr ogen bondi ng, such as carboxylic acid groups, hydroxyl alkyl
groups, am ne groups and am de groups. For hydroxyl containing
cellulosic polyners, a conbination of al kyl and hydroxyal |l cyl groups
will be prefwoeeshiini provision of the bioadhesi ve charmobteroaemd t he
ratio of these two groups will have an effect upon water swellability
and di sperability. Exanples include polyacrylic acid (PAA), which can
optionally be partially crosslinked, sodium carboxynethyl cellul ose
(NaCMC), noderately to highly substituted hydroxypropyl net hyl

cellul ose (HPMC), polyvinylpyrrolidone (PVP, which can optionally be
partially crosslinked), noderately to highly substituted

hydr oxyet hyl net Bebiagdldaghoss phirkMOjubprt. Eorampdd, Hhodsvideheftrgirestut one
enbodi ment, HEMav&ibn B8 bt 826 tAfat RIRIAA0RESH ¥ SubRed ABRE o@&;ﬂorw@mm rst
filmform ng polyner 2s des r bed gbaqve for coadhesi ve meric
i 11 st on v £ GRABACE FEIS RGP B der AT meiRds s Ao Bpoe

pol yners are prelfoeﬁv@mdMS@ﬂ%eVIMVémmﬁandimf@mﬂmm
nucoadhesi ve pr ep@hidd if fofchaphd iakihrenyS b ReBsrMa other reathiBQG9). Jhe first
filmform ng wat cgm%gdl bl e pol yner(s) of the nucoadhesive polyneric
di f f usi on envi r GnMeNt. can be hydroxyal kyl cellul ose derivatives and
hydr oxyal | cyl al kyl008d| |y prssmberippnf of themethesls etddeipss\pt tha pietet iavepiaam; o
of hydroxyal kyl tHeeutidckexberiphert atout 50 ekdet@tid pa@] IrefdbOITBO MY dhogen
bondi ng. Such f an

i ncl ude hydr oxyclg]%ﬁédfrﬁén{ t%q%ésﬁo %ﬁ&ﬁg@%@ﬁﬁggﬁ%ﬁﬁ(ﬁ% gge (1 EPCO),
hydr oxypr opy| rrefﬁﬁ?’l‘e"(‘}‘?é‘l PeHEgER émeﬁ)m pﬂ?ﬂ‘f“’é?ﬂ?é‘t%‘?ﬂ%ﬁh?ﬁ ong gmbodimpaie
(B:EMC), or a ctwiieimid o dévires eftfie prédere frgerioh, e stitjert ehperieperdabout a 70%

substitution of sthasan6eh btk 831G oRAMNAE frSonekibodldROE i RMobOW iices
slightly above fil

vt o b ol ol e Bt rtiyvention. i Bipok e BEe PrE AP R over
wat er - er odi bl e pliuy3emiputys. daspespbrdment bithpmcthyds gl derike df ’favmtb@nt

pl asticized in Q{vdxﬁfon,ttﬁb sabit® EXﬂeﬁﬁlcm 5502k gﬁ% Q&I&MEM&W about 30 M?el]
In some enbodi n?n 1Y em%oaem&y dﬁgﬁ m&éclpd\sl gndg%wges SF thxe %rfasent mventloa,l t?e% subj

environment, e.g oer o nmucoadhesi ve

environment, is e@@ﬁ%ﬂcﬁﬂ gogutadfgye ﬁ@&ﬂs%??%?‘@lr abE‘lltéGF’a‘}“Eﬁs p@loy?rﬂ@dwwtch
i ncl ude, but ar ef metoethbd¥lah®dbvice, of ¢ gretiny@idayidn, G kilbjeOsPerienced about a
hydr oxypr opyl celd hy| 11yl

hydr oxyet hyl net %}l;]/ %LQ%FUTQMQE‘Q%XEFLEACI’ y més %ongg-?bﬁmggt\%ﬁﬂae ﬁethods andr ey
not be partial | Y*¥885Ps rireRt m"§’3{ﬂ’i“1}ﬂﬁ? F‘HGWH‘E’PWW‘EéF?‘@F‘?ﬁféSG(‘P@@/C)
and pol yvi nyl pyrrokbdeozeniites/P) , or conbi nati ons thereof. O her

mucoadhesi ve wat er 5 di \Mtﬁ)up@ﬂs]ﬁ%%e Md @+ 29 p%ﬁcﬁ'&%&ﬂ%gﬁ’ 1%2%6?4&%2&? nt

i nvention. The term a c. acj.d"

and partially crdf)lévﬂyl"ﬁg‘éé’ %8%’??13 t1s Bm@"“lar E‘?Bfﬁ ¢ mucoadaesty§n 721 |
sone enbodi nent $olmwm@mdﬁmm@tm y?rmﬁa@dalpﬁdnwWOéwvmlmmm is
a mucoadhesi ve lsan@iat (€ n@dicanehi (08! P6ladlydaiGORMERS fM@anB/ﬁ)Y Sﬁprenbﬂhﬁ@”e
embodi ment s, themgthlC?nSov tfhrouq) musog csnlrcmé t&lggft{lsrllo%l ronmentto the

bi oer odabl e nucSAUREST Ve ay ? ChC °Ses a nucoadnes; ve

pol yneric diff ustvseraethile P}émﬂ@mng cfﬁclem[@maon Prthe wheose Hspelamplatis someh e
properties of tRebfiinyie h GH 6 16W bsdugito I movbRtlof hE Ge@bdrRed ©RileMyeht he
bat her envi r oNNRRiuen }'cjggbsg Egher envi ronnent i s disposed such that the
flux of nmedicament "I s substantially unidirectional. For_ exanple, in
an exenpl ary | ayer B*YeViPeunoimbofigiops. SN TR PIBRTCKETPRY a | ayer
conpri sing a nechéwnemnt ik Hyervgida buffered ghDiugindatiaciediied HI Bingintained at the

envi ronment and ;gu.64ar JafEdE sRALARErdin Ay She FRESf arfy~vSriatiok i@ efcotBrred
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[0077] The backing layer is a non-adhesive water-erodible |ayer that
may include at | east one water-erodible, filmformng polyner. In
sone enbodi nents, the backing layer will at |east partially or
substantially erode or dissolve before the substantial erosion of the
mucoadhesi ve pol ymeric diffusion environnent. [0078] The bat her
envi ronnment and/ or backing | ayer can be enployed in various

enbodi nents to pronote unidirectional delivery of the nedi canent
(e.g., fentamygbgsibiovthe mucosa and/or to protect the ruwoadhestue

pol yneric diffusion environnment against significant erosion prior to
delivery of the active to the nmucosa. In sone enbodi nents,

di ssolution or erosion of the water-erodible non-adhesive backing

| ayer primarily controls the residence tinme of the device of the
present invention after application to the mucosa. In sone

enbodi nents, dissolution or erosion of the barrier environnment and/or
backi ng | ayer PraSHRIFSt PYPeEEHE BICEs teige I 1P &206F sy rasss renhegredstng

flow fromthe dekilippanfefedien mtdsantedicadendlimontedf t er application to

t he mucosa. [ﬁ@iaz] Atla&d@ h,gé a&wagegmpﬁ&se e%nbﬁﬁ&lvmﬂbih%xﬁr
(e.g., a water-ero can furt

O
o e ar | o LR bty B A8 %"F"S 1 G O e g R 5 e Heen
pol ymer or pol yemiges aphion htﬂomleﬁretblbgﬂelrhiemsafemd”@hwmmh@b%boa@hml I

as hydrogen boagi fagicoed thdskbos iiscbemlgyﬂmrﬂ@ HMieROdi B dAQhvikyEEQ XYL KY |

group substitution, or r r and. aI %f
substitution pPerara elnp‘&lnre‘? é/*""a“a n & gYF‘ gufing orel Pq'?pfetanoﬂler

hydroxyal | cyl 8évapipgeys P@Y%’G@lit}f@@mwﬂh@ %Fdé’- g»:tslm toahet fpesior itk ar e d
t 0, hydr oxyet hyiheGridicutidas @adrbliehi)y cohyneie iy RMREYdr cBinbiod, 058 tabRE) the

hyd I t hyl net hyl |1 ul
ydr oxypr opy n%%my%% e%z%gﬁ)@ﬂégkrm%lq wgeyet hyl methyl cel'l ul ose

(I EMC), pol yvin ene gl ycol éPEG
pol yet hyl ene oxi d€OFMPEG) me Taﬁ'??té"?fé“%%“%fé’“’ﬁ?%ﬁ‘y?‘@ﬁ%m@? cdanapedisarsier s,
and conbi nat i orgpabibef @bl adrfiaBtend tredsmesdiyh [The makvaach esi besuibble Kdir figal

llayer WO 2008/;0:4, 11945 néml Uﬁ?ﬂ@%éa@%@ﬁﬁrﬁn&&?&%%%ﬂ&h A3 bQ&Bi'aQ&‘ﬂJsLty be

crosslinked. In Qné e di .meng he wat er erodi bl e nonad eS|ve

backi ng | ayer i ﬁ‘ﬁtl‘e&d]érgath‘%}%)?%w capOf GF BEEEHY MNIPEER FSpy |
cel | ul ose. The rwdicarcutgapti Hiiteblonsyatehesiirerybéckehgucosywemigams.f uncti on

as a slippery SUWLO%ﬁ meneaé{x@b&im%ﬁt'tﬁéqn&ﬂca}ngmmoﬁ&ﬁb iBfs Sthdigces.
[0080] In somefe od |ments,t ? bat (? %r’:lrrqr g r ba k| ng

| ayer, e.g. FiULF SEPEFE" RERUGRERe yLP{/ 1% 4R a‘?j% raI ly

conpri sed of W@WW@MEPMWWWQYWMQWW@L buprenerpldps, abl e
pol ynmers whi ch vuidGhat@E cloftdbend, B} cylcbghsxgei,»p}eaminﬁe; dés@ﬁi ik |

cel lul ose, hydro dr oxy eIIquse
hydr oxyet hyl rret %Bmm]%ﬁe &Xémpmﬁmf)?hme c’é’o’ﬁhafn%yomn? grﬁ 1-1‘(’:hené gl ycol ,

pol yet hyl ene oﬂilﬂém“té?‘h? RibpiorpRpiies. &FGWP%GPW’% C@Ulﬂb" rs, or
conbi nati ons t kenikaéne, éfmuxhha&kaamg ey famiB) fepine, SRireiohek,

vat er - er odi bl e f1 | B4 QC inan, b drﬂéy?%&&le,ﬂaﬁnleﬂ% tg:es of the

pr esent |nvent| on can | nc e ngre I ent’s t are_enp oye

least in part, TYPW@@“%“&‘@’QF@%‘“?‘@W%WE@@?‘ ripfentan], mgRdo! eﬁ’?ﬁ’&ﬂihi‘f‘ent s,
thisis ar esuImete@tﬁcmehaecﬂsaébmmptbﬁmg@hmhem&qi‘miamrplameendﬂamkmmg | ayer

formulation, preMhEiAG e%o&lle@%ne n«'a;neo eapqﬁﬁ giaycgéons Qﬁ L9 | ayer.
Thus, the non- %Qede %%qct cgf m_%l rt e o 1 ender
control l ed er odHFr{FEYF" FUEH 93"5888‘ 8°’T§§p°8‘35$ ‘i‘eﬁﬁat’tvf‘ise

baci ci ng | ayer phyqlqiqmatlmacepprpb}eeodmm@m@mné bﬁeq {rreme swbodipteatd. the om a
group of FDA aﬁjwcnms&tﬁu@faagj;gf MNeRDIYOBAS  Tn Sdnkd)enbEBhbid), B BredibBlchiub OSE
acet at e pht hal at.e aqml hydroxyl propyl nethyl cellul ose phthalate,
that are appr ove%if'e use in other pharmaceutical dosage forns. O her
hydr ophobi ¢ pol ynﬂ“§2]rra'§h°t§@°\‘,iééﬁmdﬁ4a@ﬁé e fepiamd enpypreaePloRe. Wibkh ot her
hydr ophobi ¢ or ifssehonpiidid e potcy BRhSprefhtMmieatenl digdnds oh R de¥@freatiRit ved

dosage to be administered, e g., the fentanyl or fentanyl derivative can be present in
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[ 0084] The device can also optionally include a pharmaceutically
accept abl e di ssolution-rate-nodifying agent, a pharmaceutically
acceptable disintegration aid (e.g., polyethylene glycol, dextran,
pol ycar bophi |, carboxynet hyl cellul ose, or pol oxaners), a
pharmaceutically acceptable plasticizer, a pharnaceutically
acceptabl e coloring agent (e.g., FD&C Blue #1), a pharnmaceutically
acceptabl e opacifier (e.g., titaniumdioxide), pharmaceutically
accept abl e ambreexiihant (e.g., tocopherol acetate), arcT/us2007/016634
pharmaceutically acceptabl e system form ng enhancer (e.g., polyvinyl
al cohol or polyvinyl pyrrolidone), a pharmaceutically acceptable
preservative, flavorants (e.g., saccharin and peppermnt),
neutralizing agents (e.g., sodium hydroxide), buffering agents (e.g.,
nonobasi c, or tribasic sodi um phosphate), or conbinations thereof.
Preferably, these conponents are individually present at no nore than
about 1% of t heabbutRd01%t bt 50% bl veistiar the devidsof the pescahbeantionya ivar y

gependi ng on :rg%mgltnlflaﬁsqsrﬁ&lmgmmaﬁoﬁfo.obmdq%& §9% by wcightkptglgﬁlpm]};f@mm

evice can option i hcl.ude one or more plasticlzers, sof t en,

i ncrease the toﬁﬂﬁﬁ%‘)é??t“i’ﬁbc?F‘eOa@é/“tt‘h@"’f“iSéﬁt’g'i“ﬁgﬁ’{/‘?tjtﬁer?:‘ﬁ‘&%%{e%“%l di ng

properties, andihvntien Fainseme embodifgnis tebvepr 2oer.008 gndobaott B8% bp weigkt, In

tF’Ihast i c: ze { s f otxneuﬁﬁodi;ﬁen&,h& cﬂ{?ilé‘e%t%ﬂlﬁﬁs%ep%l%ﬁltﬁ.ﬁﬂtloﬁtﬁéhlt h.?%'fé%al o feltany!

ose plasticizers_ havin el ativ w.vol ati | i sugh,as

ol'ycor i n. propylRavEPyHept lagedmpequeny fdnscs Sameesd oou 3 24l oo

gl ycol , tri et hyt&hdrrybnpmbine bpweight! Bragotysrpmbdimens |thasiewipsdomreses) thppicio

?i pr opy: ene g: YEDbfa flitinyl sRiteas GPniab itradd] gﬂa)i&ﬁér(éhlbtl)di)ﬁéﬂﬂi% hWidlardamg{syscol
e.g., low nole ol Y.

cetostearyl al c%lélcl)ﬁaz,rs’ %ggjég?)atjoﬁggr%%@)ég'ror?ﬁj&oghgto?’géacﬁ’%g?p’gg%qg_[?%%ﬁ%%’l 1§866‘i‘r?]{5j00 o

di ol s havi ng bo#4%P g opbieritny! sphirdeniasy ey fentepyl dediativey &t iae®Bspheri c

pressure. Addit imgaatoodthastl valicedidrangichdicken thesegaluead yags banead  be

t dej[ hyl titr af[ ecnc@;ﬁﬁtsééhb ﬁal’, Eltege)ﬂ im}ei:ﬁ&n@&fano@x%&og&ﬁ% e&eivitcé @otrtln:yrises
Addi ti onal suitabl

e plasticizers include, e.g., diethyl phthalate,
butyl phthal yl t"yﬁ"gejﬁ YpLspEphing %"é‘P\g‘Ff ?H%P‘g@é’i‘i“fide%l?\%cf":?*?‘?%mb;??‘i n.
Addi tional suit &k 200p3Rst00CT0REI08, TOMODUARD, §200. 150 lna00f e g uf tiupahorsigrent
grade hydr ocar bensosschinéim i BE bdkce Qbhpr(sE: dBout 25,1581, 1501166300, Bbb, uo@Nd

petrol atum Further. suj.tabl l.astici i ude, e.g.,
triglycerides S%&éogsm%uﬁogﬁgfoniﬁp ﬁ%f’@%@ﬁdd*ég &g%’&cbfggﬁneﬁcﬁ?mm
saffl ower oil, grserivedheséi. and ot her pharnmaceutical agent grade

tr ijglpxécé_ez i ges, PEGgos34 efb_nte Eﬁﬂéaﬂgﬁ&%dllﬂﬁg @wﬁ’eqﬁgsddsgﬁrﬂhmgh S&Aﬁonh&@r asol e
an eeswax,. J.anglin. pol yet ne_oxi de. and. ot her
olyot hyl ene. o il 30 e R U A A RS HOd 1 A1

i sopropyl nyri sPREESSVER dsFeatsyire iymberi of Bl appdied witil aching apgfiectivs dosesr v |
nonol aur at e, andomghieqe byits) deeBSERidiledises once pOERGHve@AQ hay bebiDidentified.
di'sintegration gl ean Rkl 00 nlonENDLRY Srind Ao NSHERARS b0 Bolude
di sintegration rate and shorten the residence tine of the ée_v_l ce of
the present i nvE8ftHopRiastieddepifxgiose frahresvarainant prrdycrs FiRimahorEitn

i nvention i ncl utleause thg dpsely drigd l2igl, Faatagdrppird®r suabi ofibrealedir@Eh pain

net hanol , et hanglisoais bRWnaH kily pRAERAOHS HALE RiAsnsh SRARMrrRb ZeD&
acetone, nethyl eth .al ope o

| acet one, i n conmbi.nation. Specific
i si nt egrat i on SFAETRE CRRPHANE AR IR TE R HoT Pey egdn the
gl ycerin, propyRendtgiopemkess Rrdsipbe gretitefivreafsingle proiltiple discs[GI8HY aBne
or nore di ssol UbkpRdpriem e vkl tubdinR Q8 B SsirpRitise RbrtBRad thy saBR aR5RE 8y ed
to decrease the %’{H%Me%ggrati on rate and | engthen the residence tine
of the device of ‘the present invention, Di ssol ution-rate nodifying
agents useful in tHes réselmembﬁ%mﬁWﬂﬁlﬁ@lolﬁ@epr@n@wenwwwp@éoé
conpounds such asivaefpighater andnchfchalaycetdadngy iofkd sybikdt @h c@Sdn@ml Of
di and tricarboxylidet Akhifg SHHNaRRE f0? WoE] Bfar Fsuflcbdal Een@fih Bitrate,

approximately 25% of the fentanyl in the ACTIQ product is absorbed via the buccal
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invention, the device is adapted for buccal adm nistration and/or
subl i ngual adm ni strati on. [ 0094] Yet another advantage of the
devi ces of the present invention is the ease wth which they are
adm ni stered. Wth conventional devices, the user nust hold the
device in place, or rub the device over the nmucosa for the duration
of adm nistration, which may last fromtwenty to thirty m nutes or
nore The devices of the present invention adhere to the nucosal
surface in lwessmgdansabout five seconds, and natural | yoersadenistsiabout
twenty to thirty mnutes, wi thout any need to hold the device in

pl ace. [ 00951 Wthout wi shing to be bound by any particul ar
theory, it is also believed that the devices of the present invention
are substantially easier to use than devices of the prior art. Wen
devices of the prior art are used, they are often subject to much
variability, e.g., due to variation in nouth size, diligence of the
subj ect in cormaesd yndaf Hiemimaining 7586 hiés sralaved aaﬁaef&ﬁﬁaﬁg e pptal Eappy) 5
produced in t hgecsHkya0&tabis vidubohptiof B alitagfy,a tétil oS SVEtoehbiothibilts,
the present |nyenti.on. BLOYL A68aA AL AhLGidhGE RLDAM.G B bigal | O

pain in a subject” ree” as used erelgi refers to
the fact that f%@nldéw@‘g@%”ﬂ"f’ﬁ@‘ﬁ?@%‘éi"ﬁ“ﬁtﬁ?ﬂéﬁfﬂl BHCY5P 8% Qfahe remainig
substantial |y si%]ahaherphBiofthe @kl ot b@onés dvailabls vialahsoguiby Beted3T tract
regardl ess of gg%tto al%f &% B{Ef’b;&@hﬂa\é t:.p@&gd‘ﬂ&ﬁél? # some emb&rﬂg&@.l mMéHHﬂUt

wi shing to be un % ticu eor i S bbellev

that the presefest ¥feaf WmeP&VQF“‘BT %"6“’?%53?#’?“5“?’@%’? TEREE®t 0 the
devi ces of t he spieat@ny avaitabietr bioavailddada absaapfiop by in neiorre laspragli nent s,
the devices of Lnggdlrgén?ssﬁglretﬂaﬂ\‘{%{i@@ wmswmtsmt 6ot%) 68 B LI0RPTIMGDL | ON

of food or bevera That is onsu or rage
whil e usi ng thgﬂég)@?oexggsthFmFﬂgaﬁ?xgg :TEC\a/saeJn I aotlonol%some ml%%é{lgmlgg

substantial | y nmtetinebeutw%60t4 65% bf @&ft dfhefenasylgispessd indenderiess of e sone
embodi ments, t ri';?es&@ fn@&fuﬂﬁm&n&fsyﬁéﬁﬂcadﬁhﬂaﬂﬂ)& D biokh@atly Weptouienmental on,

e.g., peak fentanyl .concentrat d N o
d P L?ﬂ‘g?rfcélc agt. some Igo%nenps 141 18 th%%o@%é()ﬁ?@/os]%e?'j /036 ﬂ

medi canent is %qc Re consuhp 00ds and/ or
bever ages. FBOPN, of % P‘B‘E§§Y-°éﬁ’i‘ﬂ€?&¥ﬁ’ﬁﬂibée t he devices can have
any conbi nati on ofockile hAayaingly, addgeedi@risofle ddngesd methns otiesseseed

el Erp T R € 15t echiver the
EXEMPLI FI GATI bﬁg‘ﬁxg"t“ i pklae té}%g’re ik LS Bro RN RAGROM Sently dcliver

Devi ces i grgﬁgﬁgordiance W th
the Present In%?ﬁ%??t eg., GEROYST b IRl eafo epavqd ¥& Enfi gur ed
in the form of raediliv@ent cindetiginged than nust Ishiabededinchnveniond dedgentordslivepi nk

on one side an%%énnte t Lﬂ?ﬁed&hﬁ&& §écgﬁmgﬂ_;h§ s&iﬁ@éﬂiﬂo&meﬂg eRQtice Br thdre
pi nk layer, which Is

rnucoaci hesi ve 1@ “¥?‘i“{ %{LL{ t‘cﬂs
envi ronnent , arﬂieSFﬁ|“§’31§1°Bére|“§t‘?"6at’B%t° % SR IR the Bhecal
mucosa (i nside dntedighaskie defitrs Oﬁimlgre&est inNehtiopspuselliflp prororchrstipAieh §%Ma s
the di sc erodesyid ullievitRicRde Fipiodtintagorsd Sn hsnaloRenentiveoabaad ve,
backing layer which proyides a controlled erosi gposgfdeﬁ‘jg Ql&gwpgﬂ
'ﬂ%? by owi ng,

M ni nmi zes the of&° NG R YA I Yy e e ed By const ant  ewal
t hus m ni m zi ngingrdegrfengaptdr ﬁﬂ}taPerdﬁlﬁ"aﬁ‘é’:f%at H%W%‘BE%PF@F?PYI?H@“W& SIREE| ve
pol ymeri ¢ di f f Ugiag Bmemy bfeamastieatyth, baekih ngl iraytien, oz elctrativent/aroget her

and do not del a(l,on&tx attlo% agSHéLtEl:gwM %égethgéry gﬂqﬁé felgt ﬁ{yl S'Fentanyl deL@ane%; nothe

backi ng | ayer was Ing water (about 77%t ot al
formul ation, bysi C@?ftofe‘?’t‘}n%e% xi ng vessel followed by sequenti al
addi ti on of sodi unpésshz eabtaéralcutgds Eaedead! tlanrevedt divension abjesybigiit ) |

met hy: par agen E %%55% th%n %&@L%h aév%mekﬁge 108 meli¥Yari¥Ri, G5 aemarsyﬂort |
propyl par aben (about 0. ot ot al citri [
(about 0. 1% t ot B PEPHER FFBH B e\/%f“@“nf‘j ﬂﬁaﬁ%‘s\%s[%e%cgmﬁ)tg’cbeete’“fa fady
(about 0- 01% t otadbufeoforinfeatianGmo thgyplopdstrgdm. ) | and sodi um

sacchar i n(about 0. 8} OtiakonfeRbRbHiRLLD he dboey\6rit@pirdsent BivbgioqHaBt hose

response that is substantially directly proportional {o the amount of medicament present
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[0101] The layers were cast in series onto a St. Gobain pol yester
liner. First, the backing | ayer was cast using a knife-on-a-bl ade
coating nethod. The backing | ayer was then cured in a continuous oven
at about 65 to 95C and dried. After two coating and drying
iterations, an approximately 8 m | (203 to 213 mcroneters) thick
backi ng | ayer is obtained. Subsequently, the nucoadhesive pol yneric
di ffusi on environnent was cast onto the backing layer, cured in an
oven at abouwo@®stnivd5 C and dried. The devi ces were phevs:dizetcut by
ki ss-cut nethod and renoved fromthe casting surface. Exanple 2:
Study of Fentanyl Citrate Uptake in Humans for Delivery Devices of
the Present Invention and a Comercially Avail able Delivery Device
[0102] The effect of system pH on the uptake of fentanyl citrate in
three exenplary delivery devices of the present invention was

eval uated, and conpared to that observed in Actiqgg Oral Transnucosal
Fent anyl G t r ati®ths dedesc Fore@emptia iighe Criorie 10 nagal. for p Aoy, then it {gpypected in
][ef erred tg hersejnaexa&dlﬁli@xatamooagd&waaﬂowmmmJoanxlumt@gi@gciﬂsh Re.
our-perio L C/ ct 1 eal t hy
vol unt eer s, An RS G SL BRAENP o SNENe M5 LERTHENE b uck?)

subj ects gave i%iFasiagenys E‘d’ﬁ@%‘ﬁ’fm%)él’rﬁ?“éd?’faﬂﬁsé\’lffétl ng. Bioanal yti cal
work using a vali q!(mse]d Inl sGtié enisdainoR] thedeiodi\of (A fEseapiednti@netitey/ MaSS
spectronetry (L 1 i

Research, LLC (%ni@{ %_BF)EEBQQ; g 8 igg{uqfﬂnpy% al e, qage? d%gk%amas
heal t hy vol unt e%r"g‘e"r“&ﬁ@??@“igﬁh gioplbyrogeptapl f%ﬂ‘s yeRipid W’é‘“?@é]“ﬁl ted
for the instantwistteyreseSiidjeadh snclugs betthraver Buitedes nélpxame,anye:hgni f i cant

clinical abnor rmméfaﬁ%a@& ﬁéﬂﬁexhééhao@&nm GAkL, cbalazgaﬁeyzeadh@i RS cal

exanm nati on, troca di o a bj ects
e bet necrP TR oy s A R s e PRSP R SattoP Pl 1
i deal body wei gimbopimsatdthedevivh furberebinprsas najokenet abl es f or hei ght and
wei ght. Subjects veuse) i ﬂﬁ%ﬁu%&%ﬂéﬂtsﬂﬂépr@ﬁbﬂﬁﬂmh@ﬂomb dxffﬁ:&frﬂc ei ne,

xanthine, of f 0QURLBRYCLAIRAARN BN WG ALABRLLILL, LL A DRUL SR | O

to the first dose I'0n an I re duratron of
t he study. Subj %Etﬁ@’l\fJ@rPéI%W@W?@FW&P@W%@@@%W?%&%81361*"1“9 of
ni cotine cont ai @b pgseprifetiiidnds ﬁeweeﬁﬁbohe@sﬁndaﬁbudaym afitithed émHo@iniehetht pH St
dose of nedi cat I

JJ mMadﬁ%Wc?&?m@?cd?%{oB -L&gls aﬂ)u@’PYS In;(u'hﬂlcr

i nvestigational drug stu east prior to the instant
study; had any %‘F‘@ﬁi“fef‘*t:@ﬁ?}ll‘?é’ﬂ?“f?&‘f ab@dfﬂd’iaf‘ii EP?“ ftﬁ@?ct‘%ﬁm P98 42074 B
the study or i nintdter gestinehgahaoi is gbogl @1)C OGRS, &1 8.6) of biyen@itrsotatiehs) ;

had a positive gLug 9G¢ t@%@und'aééo&lﬁé‘t%%m(esw bAen HRdIvaRLs AR e
t han oral contraceptlv S or acet g}m no at |least 72 hours prior

to the first do¥8™eHY OPEERETRIELSYPod es%?ﬁné?“ﬁf”b reaction or
i ntol erance to narfé@0] ¢ oreemhelings eza wheohemedirament & mgrewapitneatbep | on
or having a posj)ftj'lé/rﬁuddﬁdh&@vel?’e@ﬂle sﬁ»ﬁ@n%ﬁ:ﬁer@&%dﬂieides oirﬁbblesegb

bel ow, shows the d%mggeat&ﬁnalgwg tf%e s‘;igjse%} erel rﬁf&’n study

Tabl e 2. Subj ect” ‘ears
devi ation) Medi ﬁlﬁcmgﬁ I@an(e?ﬁ 1@31'3211@11&@“@6#?@0“% O( %One embodlment, the

pH of the mucoadhesive polymeric diffusion environment is about 5.5 to about 6.5, or
between about 6.0 and 6.5. In yet another embodiment, the pH of the mucoadhesive
polymeric diffusion environment is about 7.25. In another embodiment, the pH is
between about 7.0 and 7.5, or between about 7.25 and 7.5. In other embodiments, the
pH of the device may be about 4.0, 4.5, 5.0, 5.5, 6.0, 6.5, 7.0, or 7.5, or any incremental
value thereof. Itis to be understood that all values and ramges between these values and
ranges are meant to be encompassed by the present invention.

[0061] The pH of the mucoadhesive polymeric diffusion environment can be

adjusted and/or maintained by methods including, but not limited to, the use of buffering
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Female 3 (25) Male 9 (75) Race, n (% Bl ack 3 (25) Caucasian 4 (33)
Hi spanic 5 (42) Height (cm

WO 2008/611194 PCT/US2607/016634

agents, or by adjusting the composition of the device of the present invention. For
cxample, adjustraent of the components of the device of the present invention that
influence pH, e.g., the amount of anti-oxidant, snch as citric acid, contained in the
device will adjust the pH of the devics,

[0062] In some embodiments, the properties of the polymeric diffusion
environment are effected by its buffering capacity. In some embodiments, buffering
agents are included in the mucoadhesive mucoadhesive polymeric diffusion
environment. Buffering agents suitable for nuse with the present invention include, for
example, phosphates, such as sodium phosphate; phosphates monobasic, such as sodium
dihydrogen phosphate and potassium dihydrogen phosphate; phosphates dibasic, such as
disodium hydrogen phosphate and dipotassium hydrogen phosphate; citrates, such as
sodium citrate (anhydrous or dehydrate); bicarbonates, such as sodium bicarbonate and
potassium bicarbonate may be used. In one embodiment, a single buffering agent, e.g., 2
dibasic buffering agent is used. In another embodiment, a combination of buffering
agents is employed, e.g., a combination of a tri-basic buffering agent and a monobasic
buffering agent.

[0063] In one embodiment, the mucoadhesive polymeric diffusion environment
of the device will have a buffered environment, i.e., a stabilized pH, for the transmucosal
administration of 2 medicament. The buffered environment of the device allows for the
optimal administration of the medicament to a subject. For example, the buffered
environment can provide a desired pH at the mucosa when in use, regardless of the
circumstances of the mucosa prior to administration.

[0064] Accordingly, in various embodiments, the devices include a mucoadhesive
polymeric diffusion environment having a buffered environment that reduces or
eliminates pH variability at the site of administration due to, for example, medications,
foods and/or beverages consumed by the subject prior to or during administration. Thaus,
pH variation encountered at the site of administration in a subject from one
administration to the next may have minimal or no effect on the absorption of the
medicament. Further, pH variation at the administration site between different patients
will have litile or no effect on the absorption of the medicament. Thus, the buffered
environment allows for reduced inter- and intra- subject variability during transmucosal
administration of the medicament. In another embodiment, the present invention is

directed to methods for enhancing uptake of 2 medicament that include administering to
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Mean (standard deviation) 171.6 (93) Median 172.0 Range 155.0 - 183.

. .1/127.alit(1) Mean (standard deviation) 70.5 (9.0) Median 70.7
Range 52.0 - 86.5

WO 2008/011194 PCT/US2007/016634

a subject a device including & medicament disposed in a mucoadhesive polymeric
diffusion environment having a buffered environment for the transmucosal
administration. In vet another embodiment, the present invention is directed to methods
of delivering a therapeutically effective amount of a medicament to a subject that
include administering a device including a medicament disposed in 2 mucoadhesive
polymeric diffusion environment having a buffered environment for the transmucosal
administration.

f0065] The devices of the present invention can include any combination or sub-
combination of ingredients, layers and/or compositions of, e.g., the devices described in
US Patent No. 6,159,498, US Patent No. 5,800,832, US Patent No. 6,583,997, US Patent
No. 6,200,604, US Patent No. 6,759,052 and/or PCT Publication No. WO 05/06321.
The entire contents of these patent and publications are incorporated herein by reference
in their entireties. '

[0066] In some embodiments, the propertics of the polymeric diffusion
environment are effected by the ionic nature of the polymers employed in the
environment. In one embodiment, the mucoadhesive polymeric diffusion environment
is water-erodible and can be made from a bioadhesive polymer(s) and optionally, a first
film-forming water-erodible polymer(s). In one embodiment, the polymeric diffusion
environment comprises at least one ionic polymer system, e.g., polyacrylic acid
{optionally crosslinked), sodium carboxymethylcellulose and mixtures thereof.

{0067] In some embodiments, the mucoadhesive polymeric diffusion
environment can include at least one pharmacologieally aceepiable polymer capable of
bioadhesion (the "bioadhesive polymer") and can optionally include at least one first
film-forming water-erodible polymer (the "film-forming polymer™). Alternatively, the
mucoadhesive polymeric diffusion environment can be formed of a single polymer that
acts as both the bioadhesive polymer and the first film—forming polymer. Additionally
or altemnatively, the water-erodible mucoadhesive polymeric diffusion environment can
include other first film-forming water-erodible polymer(s} and water-erodible
plasticizer(s), such as glycerin and/or polyethylene glycol (PEG).

[0068] In some embodiments, the bioadhesive polymer of the water-erodible
mucoadhesive polymeric diffusion environment can include any water erodible
substitted cellulosic polymer or substituted olefinic polymer wherein the substifnents
may be ionic or hydrogen bonding, such as carboxylic acid groups, hydroxyl alkyl
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101041 The study consisted of a screening visit and a 9-day inpatient
period during which each subject received single buccal transmucosal
doses of each of the four study treatnments with 48 hours separating
t he doses. The four study treatnents, each including 800 pg of
fentanyl citrate, were: the OIFC and devi ces prepared as descri bed
in Exanple 1 and buffered at a pH of about 6 ("device at pH 6"), a pH
of about 7.25 ("device at pH 7.25"), and a pH of about 8.5 ("device
at pH 8.5") .wo200819®95] Subject eligibility was det erpimedoabisthe
screening visit, up to 21 days prior to entering the study facility.
Subj ects arrived at the study facility at 6:00 PMthe day prior to
dosing (day 0). Predose procedures (physical exam nation, clinical
| aboratory tests, el ectrocardi ogram and substance abuse screen) were
perfornmed. After an overnight fast of at |east 8 hours, subjects
recei ved an oral dose of naltrexonc at 6 AM A standard |i ght
br eakf ast was sy dnap progpsianhiraiiygriupsdior hydrdxplrcortgining erdiyplosie priyraRIS Eng.
A venous cat hetc@ﬁbﬁéﬁﬁn Qhﬁﬁ)@gﬂ rﬂdﬁxJaﬁc&%upr&ﬁﬁJelﬁ}e@Jne@% oVﬁbnEloﬂ‘tQJ
bl ood sanpling, . and | se oxi net.er @nd noni nvamha?, 2R % ressure

u

cuff were att a&ﬁ‘?ﬂhﬂs‘% gerng e B PR Y F Y PE Y on water
posi tion, whi crewehebilityveil disearavdlidy. Eormies frslyde padyacetic MM@;S‘@@ can

[0106] Subj ect Sophi&fafy HeifrdattPorbdshirita, d&ﬁﬁa@fbomﬂten&oﬂmwdﬁy 1 and

subsequent doses . l.ood sanpl es
(7 nL) were col T"edg'iateén? F\Jg@?’ Flubftéhrl\%%hygfﬁxﬂ%?pgﬁn emgcl:(éeil |nl gs agé? iEDTA f or
measur enent of q?lﬂ@ﬁhﬁf@ﬁ?@rﬁ}ﬁ: jodiish cgydpienalipbepggialiy cragsliplksd, mo dsmfem

15, 20, 25, 30,1 ﬂéhly aiH16Rd RydRdkly @Bimand cellnloss (FEME or dozihindtinns Bexeof2 2
and 48 hours af t 2 O ro%?meng ?ﬁao c-:rap %e 1?&%{1 ﬂ%!arbx wggsﬁ'ne? M@ﬁr%

col | ected just g ratio equent dose.
total of 511 niformipgpobmysss %b?f’(?P?‘@cf?fé‘dm’ﬁ?ﬁéPestvﬁédﬂffoﬁ‘é‘PP od for
phar macol ci net i @viasaleytSbrsned SEup pelgmane Tescidpddhesive geldman are pieferpd Zesmee

Dol Se_oxi ot Ty g B g o PP o dose
and then hourly fdf93h ahﬁ‘g'ftl fﬂﬂi‘i’m’f‘@d‘fﬂcﬁ%’ﬁ?lg{" pf’lP’mFrK‘é °§tg 'écc?? gve
oxyhenogl obi n szt d@umpemxrmmchaybede@pesa@wdcetldoﬂeéwav‘rvawdg0% t he
T st v TS T
i bi u X i
saturation val uéé’ﬁﬁﬁ%‘ﬂ’ ﬂéattét? c‘?‘r?é%o e‘%‘ ‘%‘0385 Bfldrc“rg alﬁ%%nésFﬁlm %ﬁ]r% or
action was takeerodiblg pf’elh‘eer@)('gﬂhefwb@? ToigFopysial Eﬂ“&b?‘?ﬂiﬁ%ﬁﬁf‘ﬁ@ﬂ°ﬂé%\ﬁ°gﬂ%
for nore than 1EHo)H&oxyPopPiaRmyasihasts THIMEChyREbxyahlihans thppet via a
nasal cannul a. Elﬁ%ﬁé)t graétcﬁmblaeﬁloglﬂ{eg E\to ¥efgr£yﬁ%€§eebdf%§ t&[oﬁ%%ﬂés@ wer e

nmeasured just p
m nutes, and at 0"41“108‘3PW%W‘I@%@%FP?“HBéltgh%Q’QWI?PH‘E%thout t he
st udy, subj ect s wgnerol NSiskikke fiRdfobing Ritatadidiepgintiy) peslsornedd. Tfe any

adverse events. fi lm—forrgg& Q&Lr-é?@éiﬁ Eﬂ"l&t}ﬁeﬁg);caﬁ &ftﬁha‘ﬁ?ge @ro&lu‘ﬂgil %dﬂyﬁﬁﬁilclzap Se

of each of the treatnents 1n random zed

crossover desi gf?“%@%d’éﬂ’ts@&}mﬁﬂ“ﬁﬁmf he three deV| ces during the
manuf act uri ng proclegd] i ﬁnm@nﬁ@mu@mmbmu@@é}ww@o}ywpéﬁ@sr% for the

gevn ce at pn 6. annzmg%ti agib%%%%&rﬁl@oa@tes@ yReic diRsioBerARorht, ishe t
evice at p ects
rinsed their no&tf W‘ﬂ‘?"@\% E At & "']'hé"evul"cé%?%opr‘f ’Flo(?{l r%éeégléfnt

invention were hppddvettylcdluidie hmﬂfaqypwwée@aioaﬁb hﬁif‘l"‘dﬁfat’!i'haﬁhﬁdﬁﬁ]r“ﬁi‘? mat el y
even Wi th the | eyeéxytiefinbany thde pbigas/vaiie@aa)) hhich nal aGraymorbed

seconds unti! ¢ Def g, IRL LSO RY SRt Askifbadier ed to the

mucosa nenbr ane! mﬂ\ er a{)&)ei catl on eln ’truct ed to avoid
rubbi ng the devipekevipyimyroti FP‘%@@%@M%@S thereal. (SR Brocpedisrits RS- t he
di ssol ution of thebEeulyers may also beused in the present invention. The term “polyacrylic

acid” includes both uncrosslinked and partially crosslinked forms, e.g., polycarbophil.
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[ 0109] OTFC doses were adm ni stered according to the package insert.
After each nmouth was rinsed wwth water, the OTFC unit was placed in
the nouth between the cheek and | ower gum The OTFC unit was
occasionally noved fromone side of the nmouth to the other. Subjects
were instructed to suck, not chew, the OTFC unit over a 15-m nute
period. To block the respiratory depressive effects of fentartyl, a
50 ng oral dose of naltrexone was adm ni stered to each subject at
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diffusion environment. The layers can be coterminous, or, e.g., the barrier layer may
circumscribe the portion of the mucoadhesive polymeric diffusion environment that will
not be in direct contact with the mucosa upon application of the device. In one
embodiment, the device comprises a backing layer disposed adjacent to the
mucocadhesive polymeric diffusion environment. The device of the present invention
can also comprise a third layer or coating. A backing layer can be also included in the
devices of the present invention as a layer disposed adjacent to a layer which is, in turn,
disposed adjacent to the mucoadhesive polymeric diffusion environment (i.c., a three
layer device).

[0075] In one embodiment, the device further comprises at least one additional

layer that facilitates unidirectional delivery of the medicament to the mucosa. In one
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embodiment, the device of the present invention further comprises at least one additional
layer disposed adjacent to the mucoadhesive polymeric diffusion environment. Such
layer can include additional medicament or different medicaments, and/or can be present
to firther reduce the amount of medicament {originally in the mucoadhesive polymeric
diffusion environment) that is washed away in the saliva.

[0076] Specialty polymers and nen-polymeric materials may also optionally be
employed to impart lubrication, additional dissolution protection, dmg delivery rate
control, and other desired characteristics to the device. These third layer or coating
materials can also include 2 component that acts to adjust the kinetics of the erodability
of the device,

[0077] The backing layer is a non-adhesive water-erodible layer that may inclnde
at least one water-erodible, film-forming polymer. In some embodiments, the backing
tayer will at least partially or substantially erode or dissolve before the substantial
erosion of the mucoadhesive polymeric diffusion environment.

[0078] The barrier environment and/or backing layer can be employed in vadous
embodiments to promote unidirectional delivery of the medicament (e.g., fentanyl) to
the mucosa and/or to protect the mucoadhesive polymeric diffusion environment against
significant erosion prior to delivery of the active to the mucosa. In some embodiments,
dissolution or erosion of the water-erodible non-adhesive backing layer primarily
controls the residence time of the device of the present invention after application to the
mucosa. In some embodiments, dissolution or erosion of the barrier environment and/or
backing layer primarily controls the directionality of medicament flow from the device
of the present invention after application to the mucosa.

[0079] The barmrier environment and/or backing layer (e.g., & water-erodible non-
adhesive backing layer) can further include at least one water erodible, film-forming
polymer. The polymer or polymers can include polyethers and polyalcohols as well as
hydrogen bonding cellulosic polymers having either hydroxyalkyl group substitution or
hydroxyalkyl group and alkyl group substitution preferably with a moderate to high ratio
of hydroxyalkyl to alkyl group. Examples include, but are not limited to, hydroxyethyl
cellulose (HEC), hydroxypropyl cellulose (HPC), hydroxypropylmethyl celiulose
{(HPMC), hydroxyethylmethyl cellulose (HEMC), polyvinyl alcohol (PVA),
polyethyiene glycol (PEG), polyethylene oxide (PEQ), ethylene oxide-propylene oxide

co polymers, and combinations thereof. The water-erodible non-adhesive backing layer

~21-



%552 1 30.0 8 Mean (SD) CV% Mean (SD) CV % Mean

WO 2008/011194 PCT/US2007/016634

component can optionally be crosslinked. In one embodiment, the water erodible non-
adhesive backing layer includes hydroxyethyl cellulose and hydroxypropyl cellulose.
The water-erodible non-adhesive backing layer can function as a slippery surface, to
avoid sticking to mucous membrane surfaces.

[0080] In some embodiments, the barrier environment and/or backing layer, e.g.,
a bioerodible non-adhesive backing layer, is generally comprised of water-erodible,
film-forming pharmaceutically acceptable polymers which include, but are not limited
to, hydroxyethyl cellulose, hydroxypropyl cellulose, hydroxypropylmethyl cellulose,
hydroxyethylmethyl cellulose, polyvinylaleohol, polyethylene glycol, polyethylene
oxide, ethylene oxide-propylene oxide co-polymers, or combinations thereof. The
backing layer may comprise other water-erodible, film-forming polymers.

[0081] The devices of the present invention can include ingredients that are
employed to, at least in part, provide a desired residence time. In some embodimenis,
this is a result of the selection of the appropriate backing layer formulation, providing a
slower rate of erosion of the backing layer. Thus, the non-adhesive backing layer is
further medified fo render controlled erodibility which can be accomplished by coating
the backing layer film with 2 more hydrophobic polymer selected from a group of FDA
approved Eudragit™ polymers, ethyl cellulose, cellulose acetate phthalate, and hydroxyl
propyl methyl cellulose phthalate, that are approved for use in other pharmaceutical
dosage forms. Other hydrophobic polymers may be used, alone or in combination with
other hydrophobic or hydrophilic polymers, provided that the layer derived from these
polymers or combination of polymers erodes in a moist environment. Dissolution
characteristics may be adjusted to modify the residence time and the release profile of a
drug when included in the backing layer.

[0082] In some embodiments, any of the Iayers in the devices of the present
invention may also contain a plasticizing agent, such as propylene glycol, polyethylene
glycol, or glycerin in a small amount, O to 15% by weight, in order to improve the
"flexibility" of this layer in the mouth and to adjust the erosion rate of the device. In
addition, humectants such as hyaluronic acid, glycolic acid, and other alpha hydroxyl
acids can also be added to improve the "softness” and "feel" of the device. Finally,
colors and opacifiers may be added to help distinguish the resulting non-adhesive
backing layer from the mucoadhesive polymeric diffasion environment. Some opacifers
include titaniwm dioxide, zinc oxide, zirconium silicate, etc.
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[0083] Combinations of different polymers or similar polymers with definite
molecular weight characteristics can be used In order to achieve preferred film forming
capabilities, mechanical properties, and kinetics of dissolution. For example, polylactide,
polyglycolide, lactide-glycolide copolymers, poly-e-caprolactone, polyorthoesters,
polyanhydrides, ethyl cellulose, vinyl acetate, cellulose, acetate, polyisobutylene, or
combinations thereof can be used,

[0084] The device can also optionally include a pharmaceutically acceptable
dissolution-rate-modifying agent, a pharmaceutically acceptable disintegration aid (e.g.,
polyethylene glycel, dextran, polycarbophil, carboxymethy! celluloss, or poloxamers), a
pharmaceutically acceptable plasticizer, 2 pharmaceutically acceptable co‘loring agent
(e.g., FD&C Blue #1), a pharmaceutically acceptable opacifier (e.g., titanium dioxide),
pharmaceutically acceptable anti-oxidant (e.g., tocopherol acetate), a pharmaceutically
acceptable system forming enhancer (e.g., polyvinyl alcohol or polyvinyl pyrrolidone), a
pharmaceutically acceptable preservative, flavorants (e.g., saccharin and peppermint),
nentralizing agents (e.g., sodinm hydroxide), buffering agents {e.g., monobasic, or
tribasic sodium phosphate), or combinations thereof. Preferably, these components are
individually present at no more than about 1% of the final weight of the device, but the
amount may vary depending on the other components of the device.

[0085] The device can optionally include one or more plasticizers, to sofien,
increase the tonghness, increase the flexibility, improve the molding properties, and/or
otherwise modify the properties of the device. Plasticizers for use in the present
invention can include, e.g., those plasticizers having a relatively low volatility such as
glycerin, propylene glycol, sorbitol, ethylene glycol, diethylene glycol, triethylene
glycol, propylene glycol, polypropylene glycol, dipropylene glycol, butylene glycol,
diglycerol, polyethylene glycol (e.g., low molecular weight PEG's), oleyl alcohol, cetyl
alcohol, cetostearyl alcohol, and other pharmaceutical-grade alcohols and diols having
boiling points above about 100°C at standard atmospheric pressure. Additional
plasticizers include, e.g., polysorbate 80, triethy] titrate, acetyl triethyl titrate, and
tributyl titrate, Additional suitable plasticizers include, e.g., diethyl phthalate, butyl
phthalyl butyl glycolate, glycerin triacetin, and tributyrin. Additional suitable
plasticizers include, e.g., pharmacentical agent grade hydrocarbons such as mineral oil
{eg, 1ight mineral oil) and petrolatumn. Further suitable plasticizers include, e.g.,

triglycerides such as medivm-chain triglyceride, soybean oil, safflower vil, peanut oil,
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and other pharmacentical agent grade triglycerides, PEGylated triglycerides such as’
Labrifil®, Labrasol® and PEG-4 beeswax, lanolin, polyethylene oxide (PEQ) and other
polyethylene glycols, hydrophobic esters such as ethyl oleate, isopropyl myristate,
isopropyl palmitate, cetyl ester wax, glyceryl monolaurate, and glyceryl monostearate.

[0086] One or more disintegration aids can optionally be employed to increass
the disintegration rate and shorten the residence time of the device of the present
invention. Disintegration aids usefi1l in the present invention include, e.g., hydrophilic
compounds such as water, methanol, ethanol, or low alkyl alcohols such as isopropyl
alcohol, acetone, methyl ethyl acetone, alone or in combination. Specific disintegration
aids include those having less volatility such as glycerin, propylene glycol, and
polyethylene glycol.

[0087] One or more dissolution-rate-modifying agents can optionaily be
employed to decrease the disintegration rate and lengthen the restdence time of the
device of the present invention. Dissolution-rate modifying agents useful in the present
invention include, e.g., hydrophobic compounds such as heptane, and dichloroethane,
polyalkyl esters of di and tricarboxylic acids such as suceinic and citric acid esterified
with C6 to C20 alcohols, aromatic esters such as benzyl benzoaie, triacetin, propylene
carbonate and other hydrophobic compounds that have similar properties. These
compounds can be used alone or in combination in the device of the invention.

[0088) The devices of the present invention can include various forms. For
example, the device can be a disc or film. In one embodiment, the devicé comprises a
mucoadhesive disc. In one embodiment of the methods and devices of the present
invention, the device is a layered, flexible device. The thickness of the device of the
present invention, in its form as a solid film or dise, may vary, depending on the
thickness of each of the layers. Typically, the bilayer thickness ranges from about 0.01
mm to about 1 mm, and more specifically, from about 0.05 mm to about 3.5 mm. The
thickness of each layer can vary from about 10% to about 50% of the overall thickness
of the device, and specifically can vary from about 30% to about 60% of the overall
thickness of the device. Thus, the preferred thickness of each layer can vary from about
0.005 mm to about 1.0 mm, and more specifically from about 0.01 mm to about 0.5 mm.

f0089] In one embodiment, the mucoadhesive polymeric diffusion environment
of the device of the present invention has a thickness of about 0.03 mm to about 0.07

mm. In one embodiment, the mucoadhesive polymeric diffusion environment of the

24.



L011) ei 2.28 (1.32) 58.04 2.15 (1.14) 53.2 3 1.61 (1.04) 64.49 2.21

WO 2008/011194 PCT/US2007/016634

device of the present invention has a thickness of about 0.04 mm to about 0.06 mm. In
yet another embodiment, the mucoadhesive polymeric diffusion environment of the
present invention has a thickness of about 0.05mm. The thickness of the mucoadhesive
polymeric diffusion environment is designed to be thick enough so that it can be easily
manufactured, yet thin enough to allow for maximum permeability of the medicament
through the layer, and maximum absorption of the medicament into the mucosal layer.

[0090] In one embodiment, the backing layer of the device of the present
invention has a thickness of about 0.050 mm to about 0.350 mm. In one embodiment,
the backing layer of the device of the present invention has a thickness of about 0.100
mm tg about 0.300 mm. In yet another embodiment, the backing layer of the present
invention: has a thickness of about 0.200 mm. The thickness of the backing layer is
designed to be thick enough so that it allows for substantially unidirectionzal delivery of
the medicament (towards the mucosa), yet thin enough to dissolve so that it does not
have to be manually removed by the subject.

[00911 In these embodiments, there is relatively minimal mouth feel and little
discomfort because of the thinness and flexibility of the devices as compared to
conventional tablet or lozenge devices. This is especially advantageous for patients who
have inflammation of the mucosa and/or who may otherwise not be able to comfortably
use conventional devices. The devices of the present invention are small and flexible
enough so that they can adhere to a2 non-inflamed area of the mucosa and still be
effective, 7.¢., the mucosa does not need to be swabbed with the device of the present
mvention.

[0092] In various embodiments, the devices of the préent invention can be in any
form or shape such as a sheet or disc, circular or square in profile or cross-section, etc.,
provided the form aflows for the delivery of the active to the subject. In some
embodiments, the devices of the present invention can be scored, perforated or otherwise
marked to delineate certain dosages. For example, a device may be a square sheet,
perforated into quarters, where each quarter comprises a 200 ug dose. Accordingly, a
subject can use the entire device for an BO0 ug dose, or detach any portion thereof fora
200 pig, 400 pg or 600 pg dose.

[0093] The devices of the present invention can be adapted for any mucosal

administration. In some embodiments of the methods and devices of the present
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invention, the device is adapted for buccal administration and/or sublingual
administration.

[0094] Yet another advantage of the devices of the present invention is the ease
with which they are administered. With conventional devices, the user must hold the
device in place, or rub the device over the mucosa for the duration of administration,
which may last from twenty to thirty minutes or more. The devices of the present
invention adhere to the mucosal surface in less than about five seconds, and naturatly
erode in about twenty to thirty minutes, without any need to hold the device in place.

[0095] Without wishing to be bound by any particular theory, it is also believed
that the devices of the present invention are substantially easier to usc than devices of
the prior art. When devices of the prior art are used, they are often subject to much
variability, e.g., due to variation in mouth size, diligence of the subject in correctly
administering the device and amount of saliva produced in the subject’s mouth.
Accordingly, in some embodiments, the present invention provides a variable-free
method for treating pain in a subject. The term “variable-free™ as used herein, refers to
the fact that the devices of the present invention provide substantially similar
pharmacokinetic profile in all subjects, regardless of mouth size and saliva production.

[0096] Without wishing to be bound by any particular theory, it is also believed
that the presence of a backing layer also imparts a resistance to the devices of the present
invention. Accordingly, in some embodiments, the devices of the present invention are
resistant to the consumption of food or beverage. That is, the consumption of food or
beverage while using the devices of the present invention does not substantially interfere
with the effectiveness of the device. In some embodiments, the performance of the
devices of the present invention, e.g., peak fentanyl concentrations and/or overall
exposure to the medicament is unaffected by the consumption of foods and/or hot
beverages.

[0097] In various embodiments, the devices can have any combination of the
layers, ingredients or compositions described herein including but not limited to those
described above. .

EXEMPLIFICATION

Example 1: Preparation of Devices in Accordance with the Present Invention

[0098] Transmucosal devices were configured in the form of a disc, rectangular

in shape with round comers, pink on one side and white on the other side. The drug is
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present in the pink layer, which is the mucoadhesive polymeric diffusion environment,
and this side is to be placed in contact with the buccal mucosa (inside the cheek). The
drug is delivered into the mucosa as the disc erodes in the mouth. The white side is the
non-adhesive, backing layer which provides a controlled erosion of the disc, and
minimizes the oral uptake of the drug induced by constant swallowing, thus minimizing
or preventing first pass metabolism. The mucoadhesive polymeric diffusion
environment and backing layer are bonded together and do not delaminate during or
after application.

f0099] The backing layer was prepared by adding water (about 77% total
formulation, by weight) to a mixing vessel followed by sequential addition of sadium
benzoate(about 0.1% total formulation, by weight), methylparaben (about 0.1% total
formuiation, by weight) and propylparaben (about 0.03% total formulation, by weight),
citric acid (about 0.1% total formulation, by weight) and vitamin E acetate (about 0.01%
total formulation, by weight), and sodium saccharin(about 0.1% total forrmulation, by
weight). Subsequently, a mixture of the polymers hydroxypropyl cellulose (Klucel EF, |
about 14% total formulation, by weight) and hydroxyethyl cellulose (Natrosot 2501,
about 7% total formulation, by weight} was added and stirred at a temperature between
about 120 and 130°F, until evenly dispersed. Upon cooling to room temperature,
titanium dioxide (about 0.6% total formulation, by weight) and peppermint oil (about
0.29%5 total formmulation, by weight) were then added to the vessel and stivred. The
prepared mixture was stored in an air-sealed vessel until it was ready for use in the
coating operation.

[0100] The mucoadhesive polymeric diffusion environment was prepared by
adding water {about 89% total formulatior, by weight) to a mixing vessel followed by
sequential addition of propylene glycol (about 0.5% total formulation, by weight),
sodinm benzoate (about 0.06% total formulation, by weight), methylparaben (about
0.1% total formulation, by weight) and propylparaben (about 0.03% total formulation,
by weight), vitamin E acetate (about 0.01% total formulation, by weight) and citric acid
(about 0.06% total formulation, by weight), red iron oxide (about 0.01% total
formulation, by weight), and monobasic sodium phosphate (about 0.04% total
formulation, by weight). After the components were dissolved, 800 pg fentanyl citrate
(about 0.9% total formulation, by weight) was added, and the vessel was heated to 120
to 130°F. After dissolution, the polymer mixture [hydroxypropyl cellulose (Klucel EF,
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about 0.6% total formulation, by weight), hydroxyethyl cellulose (Natrosol 250L, about
1.9% total formulation, by weight), polycarbophil (Noveon AAl(about 0.6% total
formulation, by weight), and earboxy methy! cellulose {Aqualon 7LF, about 5.124%
total formulation, by weight)] was added to the vessel, and stirred until dispersed.
Subsequenitly, heat was removed from the mixing vessel. As the last addition step,
tribasic sodium phosphate and sodium hydroxide were added to adjust the blend to 2
desired pH. For example, about 0.6% total formulation, by weight of sodinm hydroxide
and about 0.4% total formulation, by weight of tribasic sodium phosphate can be added
to the formulation. Batches were made having pHs of about 6, 7.25, and 8.5. The blend
was mixed under vacuumn for a few hours. Each prepared mixture was stored in an air-
sealed vessel until its use in the coating operation.

{0101] The layers were cast in series onto a St. Gobain polyester liner, First, the
backing layer was cast using a knife-on-a-blade coating method. The backing layer was
then cured in a continuous oven at about 65 to 95°C and dred. Afier two coating and
drying iterations, an approximately 8 mi} (203 to 213 micrometers)} thick backing layer
is obtained. Subsequently, the mucoadhesive polymeric diffusion environment was cast
onto the backing Jayer, cured in an oven at about 65 to 95 °C and dried. The devices

were then die-cut by kiss-cut method and removed from the casting surface.

Example 2: Study of Fentanyl Citrate Uptake in Humans for Delivery Devices of the

Present Invention and a Commercially Available Delivery Device

[0102] The effect of system pH on the uptake of fentanyl citrate in three
exemplary delivery devices of the present invention was evaluated, and compared to that
observed in Actig® Oral Transmucosal Fentanyl Citrate product (Cephalon, Inc., Salt
Lake City, UT), referred to herein as “OTFC”. A randomized, open-label, single-dose,
four-period, Latin-square crossover study was conducted in 12 healthy volunteers. An
Ethical Review Board approved the study and all subjects gave informed consent before
participating. Bioanalytical work using a validated liquid chromatography/mass
spectrometry/mass specirometry (LC/MS/MS) method was performed by CEDRA
Clinical Research, LLC (Austin, TX).

[0103]) Twelve (9 male, 3 female) healthy volunteers ranging in age from 21 to 44
yesrs were recruited for the instant study. Subjects tested were free from any significant
clinical abnormalities on the basis of medical history and physical examination,

electrocardicgram, and screening laboratories. Subjects weighed between about 50 kg
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and 100 kg and were within 15% of their ideal body weight based on Metropolitan Life
tables for height and weight. Subjects were instructed to not consume alcohol, caffeine,
xanthine, or foods/beverages containing grapefiuit for 48 hours prior to the first dose of
study medication and for the entire duration of the study. Subjects were also instructed
not to use tobacco or nicotine containing products for at least 30 days prior to the first
dose of medication. No subject had participated in any investigational drug study for at
least 30 days prior to the instant study; had any significant medical condition either at
the time of the study or in the past (including glaucoma and seizure disorders); had a
positive drug screen; had used any concomitant medication other than oral
contraceptives or acetaminophen for at least 72 hours prior to the first dose; or had a
history of allergic reaction or infolerance to narcotics. Premenopausal women not using
contraception or having a positive urine beta HCG test were excluded. Table 2, below,
shows the demographics of the subjects included in this study.

Table 2. Subject Demographics (N=12)

ALCYCAIS e e eeeaaaan]
Mean (standard deviation) 32(7
Median 31
Range 21-44
Gender,n (%) |
Female 3{(25)
Male 9{75)
| Race, %) o]
Black 3 (25)
Caucasian 4 (33)
Hispanic 5(42)
Height(em)
Mean (standard deviation) 171.6 (9.3)
Median 172.0
Range 155.0—183.5
Weght(eg) |
Mean (standard deviation) 70.5 (9.0)
Median 70.7
Range 52.0—85.5

[0104] The study consisted of a screening visit and a 9-day inpatient period
during which each subject received single buccal transmucosal doses of each of the four
study treatments with 48 hours separating the doses. The four study wweatments, each
including 800 pg of fentanyl citrate, were: the OTFC and devices prepared as described
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in Example 1 and buffered at a pH of about 6 (“device at pH 6™), a pH of about 7.25
{(““device at pH 7.25"), and a pH of about 8.5 (“device at pH 8.5”).

[0165] Subject eligibility was determined at the screening visit, up to 21 days
prior to entering the study facility. Subjects arrived at the study facility at 6:00 BM the
day prior to dosing (day 0). Predose procedures (physical examination, clinical
laboratory tests, electrocardiogram, and substance abuse sereen) were performed. After
an overnight fast of at least 8 hours, subjects received an oral dose of naltrexone at 6 AM.
A standard light breakfast was serveci approximately 1 hour prior to study drug dosing.
A venous catheter was placed in a large forearm or hand vein for blood sampling, and a
pulse oximeter and noninvasive blood pressure cuff were attached. Subjects were placed
in a semi-recumbent position, which they maintained for 8 hours after each dose.

[0106]  Subjects received the first dose of drug at 8 AM on day 1 and subsequent
doses at the same time on days 3, 5, and 7. Blood samples (7 mL) were collected in
ethylenediaminetetraacetic acid (EDTA) for measurement of plasma fentanyl just prior
to dose 1 and 5, 7.5, 10, 15, 20, 25, 30, 45, and 60 minutes, and 2, 3, 4, 8, 12, 16, 20, 24,
and 48 hours after each dose. The 48-hour post dose sample was collected just prior to
administration of the subsequent dose. A total of 511 mL of blood was collected over
the study period for pharmacokinetic analysis. Samples were centrifuged and the plasma
portion drawn off and frozen at -20°C or colder.

[0107] Finger pulse oximetry was monitored continnously for 8 hours after each
dose and then hourly for an additional four hours. If the subject’s oxyhemoglobin
saturation persistently decreased to less than 90%, the subject was prompted to inhale
deeply several times and was observed for signs of decreased oxyhemoglobin saturation.
I the oxyhemoglobin saturation value immediately increased to 90% or above, no
further action was taken. If the oxyhemoglobin saturation remained below 90% for
more than 1 minute, oxygen was administered to the subject via a nasal cannula. Heart
rate, respiratory rate, and blood pressure were measured just prior to the dose, and every
15 minutes for 120 minutes, and at 4, 6, 8, and 12 hours post dose. Throughout the
study, subjects were instructed to inform the study personnel of any adverse events.

[0108] Each subject received a single bﬁcca] dose of each of the 4 study
treatments in an open-label, randomized crossover design. The measured pH on the
three devices during the manufacturing proc'ess in accordance with Example 1 were 5,95
for the device at pH 6.0, 7.44 for the device at pH 7.25, and 8.46 for the device at pH

=30~



3 11.72 (6.91) 58.96 10.31 (4.49) 43.4 9 Nz (ha 0.05 (0.02) 37.83
0.05 (0.02)

WO 2008/011194 PCT/US2007/016634

8.5. After subjects rinsed their mouths with water, the delivery devices of the present
invention were applied to the oral mucosa at a location approximately even with the
lower teeth. The devices were held in place for 5 seconds until the device was
moistened by saliva and adhered to the mucosa membrane. After application, subjects
were instructed fo avoid rubbing the device with their tongues, as this would accelerate
the dissolution of the device.

[0109] OTFC doses were administered according to the package insert. After
each mouth was rinsed with water, the OTFC unit was placed in the mouth between the
cheek and lower gum. The OTFC unit was occasionally moved from one side of the
mouth to the other. Subjects were instructed to suck, not chew, the OQTFC unit over a
15-minute period. To block the respiratory depressive effects of fentanyl, a 50 mg oral
dose of naltrexone was administered to each subject at approximately 12 hours -and 0.5
hours prior to each dose of study drug and 12 hours afier study drug. Nalirexone has
been shown not to interfere with fentanyl pharmacokinetics in opioid naive subjects.
Lor M, et al., Clin Pharmaco! Ther; 77: P76 (2005).

[0110] At the end of the study, EDTA plasma samples were analyzed for plasma
fentanyl concentrations using a validated liquid chromatography with tandem mass
spectrophotometry (LC/MS/MS) procedure. Samples were analyzed on a SCIEX API
3000 spectrophotometer using pentadeuterated fentanyl as an internal standard. The
method was validated for a range of 0.0250 to 5.00 ng/ml. based on the analysis of
0.500 mL of EDTA human plasma. Quantitation was performed using a weighted
(1/X2) linear least squares regression analysis generated from calibration standards.

[0111] Pharmacokinetic data were analyzed by noncompartmental methods in
‘WinNonlin (Pharsight Corporation). In the pharmacokinetic analysis, concentrations
below the limit of quantitation (<0.0250 ng/mL) were treated as zero from tHime-zero up
to the tirne at which the first quantifiable concentration (Cérsr) was observed.
Subsequent to Cgy, concentrations below this lirit were treated as missing. Full
precision concentration data were used for all pharmacokinetic and statistical analyses.
Crist was defined as the first quantifiable concentration above the pre-dose concentration
because quantifiable data were observed in the pre-dose samples in some subjects. A,
was calculated using unweighted linear regression analysis on at least three log-
transformed concentrations visnally assessed to be on the linear portion of the terminal

slope. The t;; was calculated as the ratio of 0.693 to »,. Pharmacokinetic parameters

31~



31.1 0 0.05 (0.01) 21.18 0.06 (0.02) 26.9 8 tin (hr) 15.33 (6.85)
44.67 15.12

WO 2008/011194 PCT/US2007/016634

were summarized by treatment using descriptive statistics. Values of tamt, tmaxs Croaxy and
AUC;,¢ of the three exemplary devices of the present invention were compared to OTFC
using an analysis of variance (ANOV.A) model and Tukey's multiple comparison test.
Statistical analysis was performed using SAS (SAS Institute Inc.). Table 3, below,

presents the fentanyl pharmacokinetics for all 4 treatments after a single dose.

Tabie 3. Pharmacokinetic Parameters of OTFC and Three Formulations of BEMA
Fenjanyl Citrate

Device at pH 6 Device at pH 7.25 Device at pH 8.5
p " OTFC 800 pg Fentanyl 800 pg Fentanyl 800 pg Tentanyl 800 ug
aramerer (N¥=12) N=12) =12) (N=12)
Mean Mean cv Mean Mean Ccvy
sy | V% | spy | % (SD) Cv (SD) %
0.23 013 [ 279 o015 0.21 552
) o18) | 782 1 won | o o) | B | un 1
Cron 0.07 0.05 | 352 | 0.06 0.06 [ 360
(ng/ml) o) | ¥ | wop |5 (0.02) 4159 (0.02) 8
728 215 | 532 [ 161 2.21 60.6
e (10) aayn | B gy | 3 (1.04) 6449 | (134 4
Comn 1.03 140 | 351 1.67 136 | 294
(og/mL)* 025 | 20 | (.49 2 ©7s) | B9 (0.41) 4
AUCu 504 | 2001 | 1217 | 351 1298 208 1182 | 383
(hrng/mL) | (3.53) . (4.28) 9 (5.59) . (4.54) 7
AUCo1 775 | ozag | 1043 | 287 1138 778 1018 | 314
(brng/m) | (2.52) : (.00 | 4 (4.30) . (3.20) 4
AUCur 1030 | a7g9 | 1368 | 332 | 1444 73 311 | 364
(hrng/ml) | (3.34) . (455 | 4 (5.39) : @77 0
12.15 1155 | 593 | 1L72 1031 | 434
% AUCurs | (g31) | %340 | (5.84) 3 (6.91) 38.96 (4.49) )
5 0.05 505 | 31.1 0.05 0.06 | 269
Az (br) ©0o2) | 3781 oo | o (0.01) 21.18 (0.02) 8
1533 1502 | 336 | 14.28 1333 | 310
tu () 685 | 7| oy | 6. | @m) 19.23 (418) | 4
15.02 1575 | 266 | 1445 1431 | 3.0
MRT 617 | 3873 | @ag 3 (3.12) 21.61 (4.45) 9
1. Mean differences of BEMA fentanyl formulations and OTFC significantly different by ANOVA,
—0.0304.

[0112] Abbreviations used herein are as follows: Cars is the first quantifiable drug
concentration in plasma determined directly from individual concentration-time data;
trist 1S the time to the first quantifiable concentration; Cray is the maximum drug
concentration in plasma determined directly from individual concentration-titne data;
t.ax iS the time to reach maximum concentration; X, is the observed elimination rate
constant; £, is the observed terminal elimination half-life calculated as In(2}/ A AUCq.24
is the area under the concentration-time curve from time zero to 24 howrs post-dose;

calculated using the linear trapezoidal rle and extrapolated using the elimination rate
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constant if quantifiable data were not observed through 24 hours; AUC), is the atea
under the concentration-time curve from time zero to the time of the last quantifiable
concentration; calculated using the linear trapezoidal rule; AUC,¢is the area under the
conceniration-time curve from time zero extrapolated to infinity, calculated as AUC), +
Chast / oy AUC xirap (%) is the percentage of AUC;,; based on extrapolation; MRT is the
mean residence time, calculated as AUMC;,y/ AUC) s, where AUUMC, ¢ is the area under
the first moment curve (concentration-time vs. time), calculated using the linear
trapezoidal rule form time zero to Tig (AUMC,y) and extrapolated to infinity. It should
be noted that, because quantifiable data were observed in the pre-dose samples for some
subjects, Cye was redefined as the first quantifiable concentration above the pre-dose
concentration, which was set to zero in calculating mean fentanyl concentrations.

[0113] Figure 1 illustrates the plasma fentanyl concentration from 0 to 48 hours
post-dose for the QTFC dose and the doses provided by the three exemplary devices of
the present invention. The device at pH 7.25 provided the highest peak concentrations
of fentanyl of the three devices of the present invention used in this study. In general,
OTFC provided lower fentanyl concentrations for most time points as compared with the
devices of the present invention. The device at pH 6 and the device at pH 8.5 yielded
very similar concentration-time profiles, with Cpy values of 1.40 ng/mL and 1.39
ng/mkL, respectively. These values are midway between the maximum plasma fentaniyl
values of 1.03 ng/mL for OTFC and 1.67 ng/mL for the device at pH 7.25. After
approximately 6 hours post-dose, the fentanyl concentration-time profiles for the three
devices of the present invention were similar. The differences in fentanyl C,.x values
were statistically significant when comparing all of the devices of the present invention
to OTFC (p=0.0304), and for pairwise comparisons of the device at pH 7.25 to OTFC
(p<0.05).

{0114} In general, quantifiable fentanyl concentrations were observed earlier after
administration of one of the three exemplary devices of the present invention {mean tgw
of 8 to 13 minutes) compared with OTFC (mean tgy, of 14 minutes). The devics at pH
7.25 yielded the earliest average tmay (1.61 hours) and highest Cpuy (mean 1.67 ng/mL).
As shown in Figure 2, fentanyl absorption from a device at pH 7.25 was more rapid over
the first hour post dose than from OTFC, with 30-minute mean plasma concenirations of
0.9 ng/mI. for the device at pH 7.25 and 0.5 ng/mL for OTFC.
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di fferences of BEMA fentanyl fornulations and OTEC significantly

difl erent by p=0.0304. [0112] Abbreviations used herein are as
follows: Cast is the first quantifiable drug concentration in plasm
determ ned directly fromindividual concentration-tinme data; trust is
the tine to the first quantifiable concentration; Crax is the maxi num
drug concentration in plasma deterrnined directly from i ndivi dual
concentrati ometdseigata; t,,,"" is the tine to reach reExXUSIWIIG634
concentration; X, is the observed elimnation rate constant; tin is
The observed termnal elimnation half-life cal culated as |1n(2)The;
AUCO. 24

[6315] The delivery devices of the present invention provided overall greater
exposure to fentanyl, based on ATJCq 24 as compared to OTFC. Fentanyl exposure as
measured by AUCy.24 values, were similar across groups treated with one of the devices
of the present invention, suggesting that comparable amounts of fentanyl enter the
systemic circulation from each of the devices. The device at pH 7.25, however,
demonstrated approximately 19% greater maximum plasma fentanyl concentration.

[0116] Overall, fentanyl concentrations were observed earlier and increased mare
rapidly after administration of a device of the present invention compared with OTFC.
Mean 30 and 60 minute plasma fentanyl concentrations observed with use of the device
at pH 7.25 were 1.8 and 1.7 tines higher than with OTFC, respectively. Similarly, the
maximum plasma fentanyl concentration was 60% higher using a device of the present
invention (mean 1.67 ng/mi)} when compared to use of OTFC (mean 1.03 ng/mL), The
Cyrax for OTFC identified in this study is nearly identical to the 1.1 ng/mL Cpax value
reported by Lee and co-workers with both a single 800 mcg lozenge as well as two 400
meg lozenges. Lee, M., et al., J Pain Symptom Manage 2003; 26:743-747. Overall,
fentanyl exposure for the fentanyl formulations of the present invention were greater
than for OTFC. Mean estimates of AUC),, and AUC,r were slightly larger, but the
same general trends were observed. This indicates that the transmucosal uptake is
significantly improved in the devices of the present invention as compared to OTFC.

[0117] Mean tyx values and MRT values were similar for all treatment groups
and fhe values in both cases followed the same trend. Additionally, because MRT afier
extravascular administration is dependent on the absorption and elimination rates, the
MRT values snggest that fentanyl absorbs faster from a delivery device of the present
invention, particularly with the device at pH 7.25 and the device at pH 8.5. This
observation is consistent with the ti,, for the delivery devices of the present invention
relative to OTFC.

[0118]  Adverse events were similar across treatment groups and confounded by
the co-administration of naltrexone with each study treatment. The most frequent
adverse events were sedation and dizziness. One subject experienced oral mucosal
irritation with OTFC, No subject experienced mucosal irritation with any of the three
exemplary devices of the present invention. Alf reported adverse events were mild or

moderate in nature.
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is the area under the concentration-tine curve fromtinme zero to 24
hours post-dose; cal cul ated using the linear trapezoidal rule and
extrapol ated using the elimnation rate WO

2008/ 011194PCT/ US2007/ 016634 constant if quantifiable data were not
observed through 24 hours; AUC nst is the area under the
concentration-time curve fromtine zero to the time of the | ast
quantifiable concentration; calculated using the |inear trapezoidal
rul e; AUC,, weotissidilves ar ea under the concentration-ti METOSEMEHEOM
time zero extrapolated to infinity, calculated as AUCkst + G ao / Xr;
AUCat hap (h) is the percentage of AUC nf based on extrapol ati on; MRT
is the nean residence tinme, calculated as AUMC nrl ALC a, where
AL1IMClnr is the area under the first nonent curve (concentration-tine
vs. tine), calculated using the |inear trapezoidal rule formtine
zero to Tlast (AUIVCI ast) and extrapolated to infinity. It should be
noted that, becaulB1HuahtderPured shove Mrdrliveredses 8tfhe FeEH B dose
sanpl es for S O PRVl bijpsifitaatly Gitier slhsnvecientangibofderetiomshanOI T Tistdelivery
quantifiabl e copgent 5@%95@@99}4@ p;obfae P8P SfakE BALERANS %aﬁgﬂutabmbgh

was set to zero 1 n_calculating nmean ent anyl. concentratio

[0113] Figure IBprPlgbplruce betwesdrygselubiitty prd jonization. (Hplersinpiss a&%s}lf’?’bm 0
t 0 48 hours poghat the gelivinyredidre ot iEetuseyentiod ptolide dozbedutpbioavridhbditnf t he

three exenpl ar y,gevé. %%n@fuc&ahﬁas&ﬁ@o%% aﬂoﬂé’.‘ﬁ% ac%m:fhg%sﬂeaeh@m@ﬁueﬂ

7.25 provided the highes f f

three devices off‘l"t“Pf@aﬁPé’i‘ecﬁf aflkfﬁ'g ‘é ““ifﬂ %“H’i‘“gé%?%éfﬁmlpﬁpp ted to
general , OTFC phobicabaudogpmaividingiry &nyﬂngle ST BEVIA Terteny AU Gk a0 gultiplyimg
poi nts as corrpa,ryedgvmth t he devices of the present invention. The
device at pH 6 and the device at pH 8.5 yielded very simlar
concentration-tine proflles Wth C,,l val ues of 1.40 ng/rrL and 1.39
ng/ nL, respect iExgmple 3TRespasation pf e g AREOHdeR B ERERARERED | num

pl asma fent anyl vqmue]s walc]:s &ataﬁtgxg'tabmchﬂﬁne@’émmrpﬁbdﬂnewsmggﬁerdamé or
the device at p]hLﬂde%?deséIbtec?fn A §x9¥'e§z@egeu b@p,&%aﬁe QQsSJdanQ§thet he

fentanyl concentratjon-tine for the three_devices of the
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val ues were statistically significant when conparing all of the

devi ces of the present shay&rﬁubeeormne@&&e €m&§ﬁ%e@@&@e Pk W se
conpari sons of the device at p 5to OTFC (p<0.0 01141 In
general , quanti¥ X anyl concentratl ons were observed earlier
after admi ni strat i/621bf Achdy ghilatiethatvesabaieRpmio2 "ﬂaeﬂs'emfomedmﬁe
present 'nvent'%reﬁ&:ﬁﬂﬁb1Bteiehl§taryqevigcs%@th;§re%ﬂﬁ%ﬁ§c)n W@dz th OTFC
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shown in Fi gur esuzimmeﬁﬁtlfaﬂwgmldbsE?gpitcﬁoﬁsfiqfwf@fedé‘v'?@? 4&?‘@‘ 6‘?‘1"‘?@ 2‘5’1%5
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pH 7.25 and 0.5
the present invenffEuto] SragE, "“' Ig#exposure to fentanyl,

based on AUCO 24 as corrpar ed t@aHOTFC. Fent anvﬂ expgsure as neasured
by AUCO_24 val ues, were siml giua@ross groupd tre@f®d with one of the
devi ces of the present inventildms ginbest 052k h&08¢Hmpar abl e anount s
of fentanyl enter the systeni CWTE n 5}%%} of the devices.
The device at pH 7.25, howeverk Astated—approxd-mtel y 19%
greater maxi num pl asnma fentanyl concentration. [0116] Overall,
fentanyl concentrations were obser vERUEHMEY® and i ncreased nore
rapidly after adm nistration of a device of the present invention
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Accordingly, this description is to be construed as illnstrative only and is for the purpose
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Exanpl e 3: Preparation of Devices in Accordance with the Present

| nventi on [ 0120] Devi ces containi ng buprenorphi ne were al so
produced using the sanme nethod as described in Exanple 1, except that
bupr encuphi ne was added to the nucoadhesi ve pol yneric diffusion
environment, rather than fentanyl citrate. Exanple 4: Study of

Bupr enor phi ne Uptake in Humans for Delivery Devices of the Present

| nvention [0121] A study simlar to that described in Exanple 2
was al so penforamediwkt h buprenorphine in exenpl ary demimigsoefictshe
present invention (at pH 6 and 7.2%), suboxone sublingual and
buprenex intranuscular. Results fromthis study are sumrmari zed in the
graph in Figure 3. As denonstrated in Table 4, the delivery devices
of the present invention at pll6 appeared to provi de enhanced uptake
believed to be attributable to a favorabl e bal ance between drug
solubility and ionization, Tablée 4: Pbarnmaeaktnetie data for

bupr enor phl ne PEfegships sgse goligd “‘(ﬂi’ﬁ"“}" thy best mpgeiopcanying QYA LFesent yenion.

0. 0845 Details of the structure may vary substantiaily without departing from the spirit of the
invention, and exclusive use of all modifications that come within the scope of the
appended claims is reserved. It is intended that the present invention be limited only fo
the extent required by the appended claims and the applicable rules of law,

[0123] Al literature and similar material cited in this application, including,
patents, patent applications, articles, books, treatises, dissertations and web pages,
regardless of the format of such literature and similar materials, are expressly
incorporated by reference in their entirety. In the event that one or more of the
incorporated literature and similar materials differs from or contradicts this application,
incleding defined terms, term usage, described technigues, or the like, this application
controls.

[0124] The section headings used herein are for organizational purposes only and
are not to be construed as limiting the subject matter described in any way.

[0125] While the present inventions have been deseribed in conjunction with
various embodiments and examples, it is not intended that the present teachings be
limited to such embodiments or examples. On the contrary, the present inventions
encompass various alternatives, modifications, and equivalents, as will be appreciated by
those of skill in the art.

[0126] The claims should not be read as limited to the described order or
elements unless stated to that effect. I should be understood that various changes in
form and detail may be made without departing from the scope of the appended claims.
Therefore, all embodiments that come within the scope and spirit of the following claims

and equivalents thereto are claimed.
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t,,,a,, (hr) 33 Cm,, (ng,/m)1 1.05 0.86 EQUI VALENTS [0122]
Nurmer ous nodifications and alternative enbodi nrents of the present

invention wll be apparent to those skilled in the art in view of the
foregoi ng description. Accordingly, this description is to be
construed as illustrative only and is for the purpose of teaching

those skilled in the art the best node for carrying out the present
invention. Details of the structure may vary substantially w thout
departing fromthe spirit of the invention, and exclusive use of al
nodi fications that cone within the scope of the appended clains is
reserved. It is intended that the present invention be limted only
to the extent required by the appended clains and the applicable
rules of bawmims: [0123] Al literature and simlar material cited
in this application, including, patents, patent applications,
articles, books treatises, dissertations and web pages, regardless
of the fo h lit and, si naterlaL are essly
"hoor por ated Hyeh SeiRda oF HEi PRGITEF b hhaming R fnfind 5 or
nore of t bea fenrnylEo feataﬁjﬂ detitvgivatde aibpodssd ddvicabeinpbéipicadlfer dinfifiefaton
from or contradhcts th ap&Jhcatlop 1|nc uq#ggfdeflned t sgiﬁ germ
Usage,  delct BRHTHERSHNIEGSS B YHE IR T S MG TPl JBREP b
fentanyl derivative disposed in a mucoadhesive polymeric diffusion environment, wherein
the mucoadhesive polymeric diffusion environment has a pH between about 7.0 and about
7.5; and a barrier environment disposed relative to the polymeric diffusion environment such
that a unidirectional gradient is created upon application to the mucosal surface, wherein the
fentanyl or fentanyl derivative is delivered to the subject with at least 50% direct buccal

absorption and an absolute bioavailability of at least about 70%.

2, The use of claim 1, wherein the mucoadhesive polymeric diffusion environment has a
pH of about 7.25,
3. Use of a fentanyl or fentanyl derivative for treating pain in a subject, wherein said

fentanyl or fentanyl derivative is adapted for transmucosal administration and disposed in a
mucoadhesive polymeric diffusion environment, wherein the pH of the mucoadhesive
polymeric diffusion environment is between about 6.5 and about §, such that the fentanyl or

fentanyl derivative is delivered in less than about 30 minutes after administration.

4. The use of claim 2, wherein the pH of the mucoadhesive polymeric diffusion

environment is between about 6.5 and about 7.25.

5. The use of any one of claims 1-4, wherein chronic pain is alleviated in the subject.
6. The use of any one of claims 1-5, wherein acute pain is alleviated in the subject.
7. The use of any one of claims 1-6, wherein breakthrough cancer pain is alleviated in

the subject.

8. The use of any one of claims 3-7, wherein the pH of the mucoadhesive polymeric

diffusion environment is about 7.25.
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10124] The section headi ngs used herein are for organizati onal
purposes only and are not to be construed as limting the subject
matter described in any way. [0125] While the present inventions
have been described in conjunction with various enbodi nents and
exanples, it is not intended that the present teachings be limted to
such enbodi nents or exanples. On the contrary, the present inventions
enconpass various alternatives, nodifications, and equival ents, as

wi |l be appreciated by those of skill in the art. [0126] The
clainms should not be read as limted to the described order or

el ements unless stated to that effect. It should be understood that
vari ous changes in formand detaijl ?e made w t hout departing from
the scope’of thEvEHHETE eI Hr¥ice té%’% dect Gpsmysspldripapiietiem at

cone W: t hbﬂa&ﬁlﬁa@@@@&nﬁﬂﬁl @ﬂlvitg/% t0fa @Bﬁctf elel 1%0@@16&5@-6&%&%})35116% a
EC]L“Va ents thereto are cl al ne I.0oer odapl e
drug deli &@WY B GIaEYk vy ﬁé}ﬁE‘i’Sﬁ@; el W@Wdl{eﬁﬁﬁgmgﬁ SHT %]Ir?fm&ﬂm

fentanyl ohet@nhendoadREivy/ RS N&ictdRffidichlh)itinenSak d pHOéIvEen BRIuNE@S and
adapted for adm nistration to an oral nucosal surface f t he subj ect,

wher ei n s&7Yt 8809 & BaEEnpvirawent disgosedaistarig fo the PlERE I Tusingy guyisprmpat
di sposed  futh@halkl GAGERESHaY Gadidt YOEaked ugldrl dppfita0bn @NMhi@MIBIRMace. Wher ei n

t he nucoadhesi ve polyneric diffusion envi r oment has a pH betmeen
about 7.0 nd.ﬁbout 1 & P rrier enV|tonnen ; ghﬁ

to the poll@rrerl IR 1%?‘ OISy O SRR TSR H%t"’agwﬁlﬁ’ie |P’5’8‘i“; ion'©
gr adi ent bxsziromaatté&hambo‘fmplpl’iucsatl on to the mucosal surface, wherein
the fentanyl or fentanyl derivative is delivered to the subject with
at | east % t i i Lhity
of at Teadt anourt g ErglvaPIBIR haRARE ARNARTR Mhin? AR ARLA
nucoadheskv@epnmqmﬁwa@mﬁﬂﬁﬂh&uﬁnb@n@ﬂﬂ@nwemﬁmhagianHOBNMbe@mmiszs.
3. Use of : D
subj oot . sy SRR Ahah Rl B AR EL I AR KGRI Bl Ak e
t r ansmuc odiaposedi i M psymeric @ffuamdelmrslpm@édﬁherﬁnaﬂmaﬁﬂheQplmelgodiﬁfné@ﬂ c
di ffusion f

R R S R S L s 0 R
f ent anyl crmt@nbany¢ddﬁmmvanwvmnm@wﬁéiﬂmbae@drﬁﬁbgégﬂﬂhahmab@wﬂUB®1
m nut es agé %thqgghﬁnggm%&e 4. The use of claim2, wherein the pH
of the mucdadhesive polyneric diffusion environnent is between about
6.5 and about 7.25. 5. The use of any one of clains 1-4, wherein
chronic pa#n i4d dPviwyicaneisien 2o SQfbjectol feptanytheadped dor drgsmisasabt
clai ms 1- 3dminhiehi@ino A6t BdthMhat §fte§-ltﬂa@s\’riu@&s@ﬂadlﬂn@tﬁﬁorﬂﬂpklﬂﬁéct has 4t leshe
use of any one of clains 1-6, wherein breakthr h cancer pain is

al | evi at e@"§ i pH@l8nHpefle seleged f{%ﬂlﬁg@uaml&ﬁp% e of clains 3-7,
wherein the pH of the nucoadhesive poly enc diffusion environnent is
about 7.25. 37aCpa of about 1.10 ng/mL or more;

a Trrs of about 0.20 hours or less; and
an AUCq.24 of about 10.00 hr ng/ml. or more,

wherein the device comprises the fentanyl or fentanyl derivative disposed in a polymeric
diffusion environment, wherein the pH of the polymeric diffusion environment is between
about 6.5 and about 8.5, and a barrier environment disposed relative to the polymeric
diffusion enviromment such that a unidirectional gradient is created upon application to a

mucosal surface.
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9. A nucoadhesi ve delivery device suitable for direct transmucosa
adm nistration of a fentanyl or fentanyl derivative to a subject, the
nmucoadhesi ve device conprising: a fentanyl or fentanyl derivative

di sposed in a nucoadhesi ve polyneric diffusion environnent wherein

t he nucoadhesi ve pol yneric diffusion environment has a pH between
about 6.5 and about 8 and a barrier environnent disposed relative to
the polyneric diffusion environnment such that a unidirectional
gradient is created upon application to a mucosa' surface. 10. The
nmucoadhesi ve device of claim9, wherein the nucoadhesive polyneric

di ffusion environnment has a pH of about 7.25. 11. A transnucosal
delivery device that de|ivers a fentanyl or fent rivative
directly 11%) t he RS esat deliyendaviee cpmprising a fygyany %ru‘%meny dHbarE Bertpdss

and a T", r defivea@ule fdntbrydOUESaG dé’fﬁﬁtﬂse ivesRdut éﬁeemterta&sawﬁﬁs:aﬂerem
dellvery deV|ce coggrlses t he fentany g% f ent an derlvatlve
di sposed {1 BROFEoP§R AT ’é’e‘éfldP’r’lﬁ"sF%’i‘P”éWP‘? fRRYftor it Vle‘?eﬁ“"l‘t‘r’(é HPPSBTI "t he

pol yner i ¢ péliyfnbis diefsiN ¥ivirn gt wiicSeild e WBBH tﬁb@buyménédlﬂﬁﬂmamtabhm&u Ss
and a barrler envi roment di sposed relatlve to the neric

i 1 usi on PRHGTT R SRAAEA SRAE MetgiieH P Rl u&rﬂ% oF §oTEHREH PR d
upon appl bgadihed Wil e NUGOGR! ofSWE T BEienyl ok 2fenthny €3G &Rive OB PindiGlifAgna ko Ut
800 g of fentanyl, adapted for transnmucosal administration to a

subj ect, §U@ﬁm?%at after transnmucosal administration the subject has
at | east one in vivo plasma profile selected fromthe group

consi sti ng4.of : Tm:ﬁ%nﬁanbnabbummﬁ ﬂ@on@kmkwme<mnmﬁpnaoﬂEMm$U9bﬁoabbut
0. 20 hours,or F vi gcqg%ﬁ ftabou 10. 00 hr ng/nL or nore,
wher ei n tﬁ@“&@& o] NSW%WFB%”iPﬁ ERPESUF ™ fentanyl derivative

di sposed in a polyneric diffusion enV|ronnent wherein the pH of the
pol ymeri c 18i f f Usi wse oedprice ofrmemneios clbistsviekh whireutthedesica fthabeutorigesst
and a bar r

a1 usi on e E aEAATERL: HhRARGE, LRLUR WOnRRR, KRR Cor el
upon appl Heaativrtoths raucpsicosal surf ace. 13. A transnucosal delivery
device conprising a fentanyl or fentanyl derivative adapted for

delivery qf, thedQabaRVice Qﬂ‘cuf;ﬁntsaméreﬂ@leIféf@atnymrfanﬁnﬁr&nﬁ@unt
effective to treat paln wherein the transnucosal delivery deV|ce

conprlses he fentan ar fentan [iv osed in a r|c
G TTuS: on nvi PENHeY Ceier G THe SR S ohs oM BRER feorh e bk

evir onrrentfemaslyhﬁ&hweﬂc@Jﬁwbmes&yﬁe@aﬂlyabawble&iaﬁﬁtom eliseiprioqr al
irritation, oral ulceration and/or constipation associated with the

deIivery the fenta nt an eri.yv VE, n
el i i nat e E ﬁhe uIsR or Qés(féce Ooff cfal tlgl \yhere?n m]oreatflén %/‘ggf t'hQ ?ﬁ%ﬂﬁl el\!’} (t\’l%ec}eggé
any one obmmhasqsw@mﬁﬂymmﬂ&ﬂewhemawahmHEWHQV|ce conpri ses about 800

ug of fentanyl. 15. The use or device of any one of clains 1-14,
wherei n the deyiL& fuiftd@bie ﬁﬁm'éh\%?}sdéfﬁce |f@rq?'ﬁflan@fﬂg dped 'tl%ﬁs%@t!vsall &Yifdry

that facilitates unidirectional dellvery o ent anyl f ent anyl
deri vat i vel pduptheorphigsoerebuprengyphify derijgbveplp adeicete sad devicsi I?ﬁHEE?daISWPﬁefOél n

the fent a@éﬁhuﬂis%atﬁo?ﬂ% AR Ykal Gk bAE Grface of the subject, wherein the device comprises: the

buprenorphine or buprenorphine derivative disposed in a mucoadhesive polymeric diffusion
environment, wherein the mucoadhesive polymeric diffusion environment has a pH of
between about 4.0 and about 7.5; and a barrier environment disposed relative to the
polymeric diffusion environment such that a unidirectional gradient is created upon

application to the mucosal surface, wherein the treatment is maintained for at least 4 hours.

20. The use of claim 19, wherein the device provides a Tmax 0f about 3 hours.
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17. The use or device of any one of clains 3 or 9-13, wherein nore
than 30% of the fentanyl in the device becones system cally avail abl e
via nmucosal absorption. 18. The use or device of claim 16, wherein
nore than 55% of the fentanyl in the device becones systenmically
avai |l abl e via nucosal absorption. 19. Use of a bioerodabl e drug
delivery device for enhancing direct transmucosal delivery of a

bupr enoi phi ne or buprenorphine derivative to a subject, said device
bei ng adapted for adm nistration to an oral mnucosal surface of the
subj ect, wherein the device conprises: the buprenorphine or

bupr enor phi ne derivative disposed in a nmucoadhesive polyneric

di ffusion_environment, wherein the mucoadhesi ve pol yneric, diffusjon
envi r onmeft: hadsea ﬁI—P‘E’FenB@Ei%é’ﬁLDHHSWIW? deé‘t‘fﬁf“'ﬁtfghfrg"?l?’% paigy agsubject,
barrier enbre@npENtbugictRPISRH of huptenVi@hin® defigati?o! ¥ MRIapted dof fridSdn@idosal
envi ronmen such,tQﬁ% a unidirectiopa[ gradient, is created upon

appl i cat i BARPETRE i CEBAFd St FaEerdbghe e diffsioa eanmert such that
mai nt ai neehefbapredirpliRas bugrektdpiise. dedOativd Relelieeedah 1e6d BaTALdR, 30MAIREE dTiet he
devi ce proyi des a Tngx of about g hour?. 39 21.Use of a

bupr enor pATTHES BB BPERBr B THECTHEFTXF AN SHIPY Wb VBB h2g A RAT of
subj ect, wheeRiddogalohnBupiuensr phi ne or buprenor phi ne derivative is
adapted for transmucosal adm nistration and disposed in a
nmucoadhesiye | ynerd ¢ di ffusio Vi ronment .suc hat .t he
buprenoip%?neng %%ﬁ%%B?%ﬁF%%“%%ﬁgvgﬁ?g% ﬁ@”ﬁ%?&éé?@ﬁn?h | ess than
about 30 mnutes after adm nistration, wherein the nucoadhesive

pol ymer i c2di f f Usivenofany preorigiaies Wad?, whergin ghrobie peie érallatiaiad inghasubiae.
about 7.5. 22.The use of any one of clainms 19-21, wherein TA"t is

about 45 i NUtBR.ys@ahPEndiFRIa0hs BAMWS, PR&eiRfacié AR allial in WR]LIGER
chronic pain is alleviated in the subject. 24. The use of any one of

clains 19-23, erein acu ain.is alleyiated in the subject. 25,A
micondhest s deEYete e e i Eiois S L e SRe et of 4
admi ni st r diipr@nmdinea ob Uppenemphie Néeriestiveupr enaupbdNehd aficsadhede tdavide
subj ect, the nucpqdhesive evic congr{si@%; t.he bqgrgnorphinemgt

bupr enor pRYHESEEr {72 PIRRoBMEp S SHPTPAC BT SFRGHES PROSPO I AeiPiqoadbesive
di f f usi onp&nmeficodiffiesiin emiedn@icht Wikkeeimnihe aadhradhdsive ppRingAedirfsicl dofviGinsat

envi ronment h H of befween ut 4 and about 7.5; an barrjer
onvi oS ARl sroa + U Doty e En i CR il SisBRO A Bl i
such t hat pélymaididif@sioh ogmairogiiadi satt thss < naatiedioupogradippl iscakitah upon a
mucosal surface. 26.The .use of any one of clains 19-24 or the device

of cl ai m 2PHCRRB %Y U SHEFFs about 4.

26. The use of any one of claims 19-24 or the device of claim 25, wherein the pH is abount
4,
27. The use of any one of claims 19-24 or the device of claim 25, wherein the pH is about
5.

28. The use of any one of claims 19-24, 26 and 27 or the device of any one of claims 25-
27, wherein the device further comprises at least one additional layer that facilitates

unidirectional delivery of the buprenorphine or buprenorphine derivative to the mucosa.

29, The use of any one of claims 1-8, 14-24, and 26-28, or the device of any one of claims

9-18 and 25-28, wherein the device comprises a pH buffering agent.

30, The use or device of claim 29, wherein the device is adapted for buccal

administration.
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27. The use of any one of clainms 19-24 or the device of claim 25,
wherein the pHis about 5. 28. The use of any one of clains 19-24, 26
and 27 or the device of any one of clains 25- 27, wherein the device
further conprises at |east one additional layer that facilitates
unidirectional delivery of the buprenorphi ne or buprenorphine
derivative to the mucosa. 29. The use of any one of clains 1-8, 14-24,
and 26-28, or the device of any one of clains 9-18 and 25-28, wherein
t he device conprises a pH buffering agent. 30. The use or device of
claim?29, wherein the device is adapted for buccal adm nistration.

31. The use or device of claim29 wherein the device is adapted for
subl i ngual,, admnjni st rati.on. 2. . The use or deyice of any agne of claim
30- 31, whekoi niHonEGay EEe 8T S Ba et Bt e Paarhdoysiligfial
devi ce of a@hiaismat®a. wherei n the nmedi canent is fornulated as a
mucoadhesive filmfornmed to delineate different dosages. 34. The use
or devi ce,of i wherein the Vi onpri.ses barrier .
envi ronment whiRelh o ATREET A e B Ay Tt B Bthy  Spsgpanestve

di sposed ddf.acent to the nucoadhesive polyneric diffusion
environment. 35. The use of any one of clainms 1-8, 14-24, and 26- 34,
or the deyice ple aly oPIRviol of! AMP 39 I I FnchitamtiefsChofindiiEa A8 VA €

further conprises an opioid antagoni st.
mucoadhesive film formed to delineate different dosages.

34, The use or device of claim 33 wherein the device comprises a barrier enviromment
wherein the barrier environment is a backing layer disposed adjacent to the mucoadhesive

polymeric diffusion environment.

35. The use of any one of claims 1-8, 14-24, and 26-34, or the device of any one of claims

9-18 and 25-34, wherein the device further comprises an opioid antagonist.

36. The use or device of claim 35, wherein the device further comprises naloxone.
37 The use or device of claim 36, wherein the device is a layered, flexible device.
38.  The use or device of claim 37, wherein the mucoadhesive polymeric diffusion

environment has a buffered environment suitable for transmucosal administration.

39, The use or device of claim 38, wherein there is substantially no irritation at the site of

transmucosal administration.

40.  The use or device of claim 39, wherein there is about a 50% decrease in pain over

about 30 minutes after administration.

41.  The use or device of claim 40, wherein the polymeric diffusion environment

comprises at least one ionic polymer system.

42.  The use or device of claim 41, wherein the ionic polymer system is selected from the
group consisting of POLYCARBOPHIL, sodium carboxymethylcellulose and mixtures

thereof.
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36. The use or device of claim 35, wherein the device further
conprises nal oxone. 37. The use or device of claim 36, wherein the
device is a layered, flexible device. 38. The use or device of claim
37, wherein the nmucoadhesive polyneric diffusion environnent has a
buffered environnent suitable for transnucosal adm nistration. 39.
The use or device of claim38, wherein there is substantially no
irritation at the site of transnucosal admnistration. 40. The use
or device of claim39, wherein there is about a 50% decrease in pain
over about 30 minutes after adm nistration. 41. The use or device of
clai m 40, wherein the polymeric diffusion environnent conprises at

| east one on| pol S m The e_or device of clai

wherein tf ’ieé‘%%m}‘r’é‘?ey%ﬁ{“&ﬁ ?ﬁ“széi‘"’élé ézf‘frél}ﬁdte}ﬁ‘ée Jugre o ding
consi sti ngtl@fanmmﬁaaamhdpolwb diffugiah by ieéd yhiggskild BERr 88Em.

m xtures thereof. 43. The use of any one of clains 1- 8 14- 24, and
26- 42, or, he evice of Q mherel t he
pol yreri ¢ *di ffﬂ%l%‘ﬁ % AsTEORh SR %gnﬁ’hefem the bkﬁ&?f Sé’qem °°E“é’“ses F5C i
use or dewidpen pdnzadteadrmidtBres leeoBi N t he buffer system conprises citric
acid, sodium benzoate or mixtures thereof. 45. The use or device of
claim al, ;yher flehod {9 AR GRMATP thotdll GEBRRS 18] 3 ARREs B 5D mifS. A
erX|bIe i oer odabl e nucoa esive de Ivery device suilt

direct transnucgsal adm njistration of a fentanyl or fentanyl

deri vat i v89t o A llgtBpetecrodable GRA e SPNSTCRSY IOk & BBk T demsgucosal

nmucoadhes hyginls@iRh FAMRALSH NG tlighyl a8hanwd 1004 sitfdlt, ARy hublREh&ARE idé@ice
di sposed in a polyneric diffusion environnent, wherein the pol ymeric

di ff usi on“¥PRFis8nment has a pH of about 7.25; and a backing | ayer
conprising a barrier environment which is disposed adjacent to and
cot er m nous W4 hutdaehesive dadheshprRinkale fentanyl or fentanyl derivative disposed in a

polymeric diffusion environment, wherein the polymeric diffusion environment has a

pH of about 7.25; and

a backing layer comprising a barrier environment which is disposed adjacent to

and coterminous with the mucoadhesive layer,

wherein a unidirectional gradient is created upon application of the device to

a mucosal surface, and wherein the fentanyl or fentanyl derivative is delivered to the subject
with at least 50% direct buccal absorption and an absolute bioavailability of at least about
70%.

47, The device of claim 46, wherein Tr. 1s less than about 15 minutes.

48.  The device of claim 25, wherein the barrier environment is disposed adjacent to
and coterminous with the mucoadhesive polymeric diffusion environment, and wherein

treatment is maintained for at least 4 hours.
49.  The device of claim 48, wherein the device provides a Tmax of about 3 hours.

50. The device of claim 48, wherein Tg is about 45 minutes after application of the

device.
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wherein a unidirectional gradient is created upon application of the
device to a nucosal surface, and wherein the fentanyl or fentanyl
derivative is delivered to the subject wwth at |east 50% direct

buccal absorption and an absol ute bioavailability of at |east about
70% 47. The device of claim46, wherein Tfirstis | ess than about 15
m nutes. 48. The device of claim25, wherein the barrier environnment
i s disposed adjacent to and coterm nous with the nucoadhesive

pol ymeric diffusion environnent, and wherein treatnment is maintained
for at least 4 hours. 49. The device of claim48, wherein the device
provi des a Tmaxof about 3 hours. 50. The device of claim48, wherein

Tfi"t is out.. .45 m nutes after l.ication qf the . device., 51.The
Tse ncoor ahng TRy RRER st ons RETernS 3oLy Lo 48 aGfcesirind & ot
accor di ng2§-95,cliardi® tikbpH f thet@adhcsihe pplivimefic tifisioh eodahashtVie between

polynerlca&hg g§28gn%pV|ronnent i s between about 4 and about 5.
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