;e3e; V,; SL d, nust be easily renovable with nical
ml rritatio ’"W"’WMH’WO the application site. In this rmm Qons

according to tpgepresent invention are capable of adhering f Eroﬁ?

periods of time, such as, for exanple, greater than 1 hour ‘0 £4 egj

hours, nore preferably 4 hours, even nore preferably greater than a hours,

up to even 24 hours st tis qf SUCP as nu sa nd thgs t he desired
t her apeut | 8% EdtsP ﬁr’éa uFE‘Bmt')%’ heh ‘Hl’bl‘é‘@fr 234HRR ‘0¥ prddled by
the conposst idemagef tichikei ayprlidamionSUNMARY O: THE | NVENTI ON This invention

id bi h t I t
bl oadnosi ve maidt| GBI EUBERAl I EEROFI by SSCoREALY S SBf ugrrrent "
pol yvi nyl pymrexitiidmnare" EAfAD1 epokf yadhegriog Lfonaptcylorrgﬂhpadwﬂ wk oimeh a
Phar Teceurhidl s A3RPan: 80| SRl Alal § hehx Sl Al 3 Hog2000

t he sol vent oOptidna nc sticizes i©0adhési Ves.
bi oadhesi veormnposferainiy of haurs.i revent imsyer &tﬂ?élerlahé}’uaé‘eat:elfeébﬁnoﬁe

active agegs 1550| WY lriZ @eW BRI Rodhie, Cctam@alstl ERs0he AbdErNARIdbsadhgaused
t oget her w tuh topical _administratio | east one_active ag’gnt at

the site o‘?h‘hfpp’ﬂ?%a‘??we%u@?‘r‘-"‘:f?ef-‘ﬁécnﬁgl%cfﬁ agRerBSYTed ubYr £8&r P3BR to
the appli cddre SicEe. aHRe@LeOr dadeededt bpne s peonpofit hens Nt itdAs an

I mproved bloadhe5|ve conposi tion of a type which is suitable for prolonged
adher ence ¥’ St i st surfaces for controlled rel ease of an active
agent therefromconprises a mxture of a polysaccharide, preferably a

nat ural gum such as karaya QPW UEWER'}/PON Optional ly, the

bi oadhesi ve conposition may
preferably a sol ventbased acrylic polyner. In accordance w th anot her

aspect of the imMenti fiverddi®mnbi oaﬂbuefde\e.e cerrpqailaaldneglpéOVIc%ﬁo%r;ctleal cal
adm nistration .of two or.nore ac% ve ents of gb]e ng%vflux rat.e |n

order to acHiRR/E Pl dnlEd-%ri/ B 5!55 e Felirferials

. 1 Q| nesmanedayc econgd i siet andtdaesrt as@exxil uirl et pelmmmpymr)oluldene

bi oadhesi Ve omé g}r;m%hso SeLYERa f\ls}{a REESSL e- %%'Hﬁ%hi‘% aqplq:sA ve,
fo el a

sui table for | on eren her wet/noi st , surfaces or dry
surf aces, mﬁma&?u@m‘:ﬁlli’oﬁcééﬁwlbh efokegnigseubfalaie ofan vesagehth an

therefr OmactlveTQFEnt NveRy Is@mvahﬁ%ﬁcqlo%taaayt On MBI a0b1 sk ¥ AdreebRg the
f oregoi ng conposi fions. In partjcul aq% e invention is di rected to a
I

bi oadhesi v’éhecor?d(?éldﬂeﬁﬁ"iaﬁ a 1598 b RSSE¥ef oF RIS SiePecaPtappPieat i on
conpri si ngnyedc idnMexthee fhclude arr NMesatbionadbesivesagdrar eiol uati 1lieagt one

bioadhesi\qaéﬁ%ﬁaéﬂg %%hgogy%aéﬁﬂégFﬂélternately, are ueed together with
the topical administration of at least one active agent at the
site of application, such as the means to adhere a drug
reservoir to the application site.

In accordance with one aspect of the invention, an improved
bicadhesive composition of a type which is suitable for "
prolonged adherence to wet or moist surfaces for controlled
release of an active agent therefrom comprises a mixture of a
polysaccharide, preferabiy a natural gum such as karaya gum, and
a soluble PVP.

Optionally, the bioadhesive composition may further
comprise a pressure-sensitive adhesive, preferably a solvent-
based acrylic polymer.

In acceordance with another aspect of the invention, the
biocadhesive compositions provide for topical administration of
two or more active agents of differing flux rates, in order to
achieve prolonged and/ox multiple therapeutic effects.
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conprise a pressure- sensitive adhesive, .-

’



(b) optionally a pharnmaceutically acceptable solvent suitable for use with
,an active agent, the solvent optionally . " including a plasticize:.for the
bi oadhesi ves; (c) optionally) a pressure-sensiC ve adhesive;, wherein the
conposition is substantially free of water and substantially water

i nsol ubl e; and wherein the conposition either includes at |east one-active -,
agent or) alternately, is used togethet with an active agent. ' The '
invention further relates to a bi oadhesive conposition in a flexible,

finite form fokntagsicrdlangppvl Batviednaromnd sEpget (&) thednMantaont the or

more b Oa?ESQ&P{é‘éiMGEShﬁoéitJ&ﬁsélﬁ‘esgk@é‘ghﬁé' Ve bSedbii@kdbhe: PP

pol yner; , optionally a pharmaceutical|y acceptabl e, solvent suitable

for use whBReEH RACEHIARIfeNtOT twélgaseénﬁdh%!r?r&?am/ §INOrGAMRG /Bt

pl asti ci zgtirfa¢ed her Miwadhatiaves, $6dh ias akiadnEst irentrdiledt rebasse t WO
active agents, the at Iea%t t%‘wo chi ve agents conprising (i) conbinations
of the safft T3V TdR ' PPER* 2T 'd, free base and salt forms, or (ii)
conbi nati ons dfhik finvesntioncilae rajenes toeemehhddy o adhinisteding vheubj ect

at a different fhddmidnicidhsoptionally, a pressure-sensitive adhesive;
and wherern the conposition 1s substantially free of water and

substanti al | y WtRA G300l Ehe IREERtRABh S0 A 1FaFtee it & Rieadheshve
conposi ti eBmpds P fdexirpl£.fifeixable, f DimAdeort drapifeal t pidd1CabpQicsOI®s i Si Ng:
5 (a) a mxture of two or nore bioadhesives wherein at |east one

bi oadhesi 8™PE>%1"4B1 ubl e PVP pol ymer; (b) optionally a pharnaceutically
accept abl e sol va&nt asmikabtre dbotwoser wicdre hmoadhdsivyesgeneretthatsdessnt
optionall y.L ngiyg%}&gaiq,aoli%sgi $gg@§lg Qhypt gglpj“ dhesi ves; wherein the
conposition is substantiall ree of water, supstantially water_insoluble
and is both a bﬁ’badh@?ﬁ‘r‘é"%‘lﬂd’ adprReIRseNbhcRrtiX e 258PRSIRIE  SRUVEREr ei n
the conposuitamlei fderusacliviesaratadreast agant acthe/esdlgent eprishikIpately, "
s used togel e yif AN AgtiYe Agent,. The.Bhoadiesi ve compositions fur ther
conprise a bac |n% &rial "And a tel ease finer I'’ch conforns to the size
and shape of afc] ndRA idEEl Lios agePTAASUTG SEBS 1 LiSrey 29R§E&Yi®/ The i nventi on

al so rel ates tghérd®i ot ebmprol ONGedst spbsednAdI )i SiéaldfORa0ErORgg Or NDre

active agents to a subject conprisi the steps of.: ( provi di ng. a
bi oadhes! SEOSERBLLLAn VFHEE PINSCRBPLS 1 ARCt cHRGRRPC R | SORBOSE Fiom
m xt ur e okitheroinabudedidadiessityvesmewaeteve agedteast, aleelbnendhesive is a

sol ubl e Pygeﬁotl_é@?fﬁ%:( Ik FORG 9PR] VoY syeppar maceutical Iy acceptabl e sol vent.
th an

suitable for use w active agent,” the solvent optionally including a
pl astici zes fofhe HEARSd@RedPTRRST MElRFespt? chALP§dhes PieesompPesieritive
adhesi ve; iwher i éxiiee CEPASE! £68m i foxS hph asl | abpl)i cat@en Of oniit i nidnd
menbr ane, _pr of 0 kbl "ERBUBe 1 SHSKEEh Y RS SR kBt B5nbseHt  on to
adnmi ni st epnehkioadhesivirne scspieblydites polymeri n t he conposition either
includes at |easf ongpaebhyEl RGNt piUrmaRleliel LB} Y ackeptiand t egebber with
an actlvesggggéle for use with an active agent, the sclvent optionally
including a plasticizer for the bioadhesives;
(c}) in an admixture with at least two active agents, the
at least two active agents comprising
(i) combinations of the same active agent in free
acid, free base and salt forms, or
(ii) combinations of different active agents, each
being delivered to a subject at a different flux rate;
(d) optionally, a pressure-sensitive adhesive; and
wherein the composition is substantially free of water and
substantially water insoluble.
The invention further relates to a composition in a

flexible, finite form for topical application comprising:



The invention additionally relates to a nethod of prolonged topical

adm nistration of two or nore active agents to a subject conprising the
~steps of: (a) providing a bioadhesive conposition in a flexible, finite

form conpri sing: 6 (i) a mxture of two or nore bi oadhesi ves wherein at

| east one bi oadhesive is a soluble FVP 5;)ol ymer; (ii) optionally a

phar maceutical |y acceptabl e solvent suitable for use with an active agent,

the sol vent Optl(éPPa”MlkE'&LéJ@'anw@oE' fistd Cm%sahw{vémhtawﬁ@mecsu&sét (iii)
in an adm xture Wléh at §JF\g/;(;)}ﬁbgctlve ents, the at |east two active

agent s confPEsPH? Wes(li’)e &Bn’bl fsFoF R é(“‘?ﬁrre active agent in free
acid, free base(land seaptidmaliy) ar phaymacadiiicalipnsacokpdabier enflvent i ve

agents) eagl;Pehi £o) INAY G ch0ad §H@i\e§tag%tnta dhéf gbefind |dpeibaheiy (V)
optionally, a_pressure-sensitive erein the conposition s

subst ant | atP§IRERRE 6 RIGFEFCIFTE f%§uB§? HH3PEG Vel er i nsol ubl e: (b)
contacting an area ofhegieiin drhenucouPskEdbnRaries p’#bﬁf@fa‘—blaﬁlvhémeal ofrucosa,

Wi th said %eaﬂheﬁw@aaﬁﬁﬁa%ytwmﬂ Qnadlibl st EBELLYW HIbivAEBeaEVE Ve
agent s, ""herg' 0 Lh& sscuor@%%hél atcﬂ[% ﬂzé‘c' 4 %h%Eeu?aééer c%%&%%ﬁ'c" n agent

or, alternatn Iy, 185 UsEd Tog
i nventi on &R5BEF néREkREeS, at§| é&éﬁ%si’% %ﬁﬁ@sﬁﬂ%ﬁ ?ﬁf R FREreY  fifi te
formfor tapegatogetercatithnawfactiieeoagent.e active agents resulting froman
admi xt ure whi ChyfomBs ba8%e 148 RhpbEas or@efa%' Ub! @oRBLYNE Nyl BYELohS done
pol ymer (PVP); east _one Dbj oa E‘t erapeuti ca X
effective ghta a’&‘ille oF SHERRE atifiSFe “%ﬁé SonLaymg ¢io BP?oﬁ’aF‘Fy Bhe or
nore sol veshape The am\iadtivbdud Lrddsegei wel uces dal fvemosivisten. f or

admi ni stration gfe q%eaelaﬁrﬁs%%éy@ce%geatas nﬁ@H@&'&ﬂ Bgoléﬁge@tggges;p of one
or nore actiyve hgents %{,ﬁa adhesi ve !; hering to

da te a
dermal or AAEHR txf"’}ts"é’ﬁe %fnd i S r 83T + 8¢ agﬁn i )?t uar‘e \')\’%F eR"°
conpri ses: coimprisingdde ghersctibl e pol yvi nyl pyrrol i done pol ynmer (PVP);
(ii) at least ong) bpeadh®sigies apdoddties)iveptdoapaklyi@neinr amamexsblyent s)
wherein the, ﬁgyggf x(n@)cohgrgé%llir ent than the adhesive |ayer (b). . -

Furt her objéc eat u dvanta es of the present invention wll
becone apparent fromidondi BefFteoRT o‘f‘”q P BeraitiQpdesiveptiheTedr preferred

enbodi nents whi ch f dldaews on®EAlddEBsDFESCH RT IsGhlubFe THVP pNVEAREE ON | NCLUDI NG

PREFERRED EMBODI MENTS Fh'épelmasm;, wﬁﬁ%&%t&eaﬁiwéE@?éxm&%@3@9&&' ons
for the delivery of an a% agent o acgl on, and

aving local or sys
net hods of use ther 812 5aﬁ?5ggl'bt? %he%‘é % ¥PEY ons
lies in their abilitopttionmdint aiinadiudéng ora i nmlmtecem actfom t hthéie site
of application for %waghegge@ls;peri ods of time, such as, for exanple,

greater than 1 hour, Jt gf eésﬁignazll@ouréopl[gys%r%g%%ﬁq% gdﬂgg{)e even nore

, preferably greater our s i eved t he
use of a sol ubl‘éhﬁﬁ”b('i n%‘?'“ﬁ"??‘r,tdf'?ﬁl MatSHetartiplly free of water and

substantially water insoluble;

(b) contacting an area of skin or mucous membrane,
preferably the oral mucosa, with said biocadhesive composition to
administer the one or more active agents, wherein the
composition either includes at 1least one active agent or,
alternately, is used together with an active agent.

The invention additionally relates to a method of prolonged
topical administration of two or more active agents to a subject
comprising the steps of:

(a) providing a biocadhesive composition in a flexible,
finite form comprising:



anot her bi oadhesive, especially an insol uble bioadhesive, such as a natural
gum in a solvent that includes a plasticizer for the bioadhesives, allows
each to swell (i.e., absorb noisture) independent of each other and
consecutively rather than at the sane tinme, such as when applied to nucosa)
t hus providing ~r~ enhanced and prol ongegd adherence to wet or noi st
surfaces such as nucous nenbranes and teeth, and thereby increasing the

ef f efti lee_ Ipenet { ati O(E_)OI’ a?ﬂ%ﬁt@%& Q-j”% tﬁ;&do&Uﬁ‘tbﬁé rl@ﬂ:éi?‘lﬁs\&fe)é u/ihferbhgx lg_q;_ti ve
agent . ile not wishing to be bound by an eor i nventors believe
that the conbinati oﬁre@IS%PVPeaHHO% Ef13e">r/e ] édﬁ@gpé%ep?geim%’ﬁ a superi or
adhesi on not attainaalie ypwiddaenyt AeRihaeetball i nosiasinie abdent! t is
bel i eved that the pres,engg of_ a bi oadhesi ve, such as kayara Pcxjum as the
effect of preferent SHYNPPABsIPBI MGSartt i AT WS P9FRfui dEResqehvest

sol vents, plasticizeptiondldgl i vinalhidinegt her W g asmy cipeer f efexrw t Rhiehe

bi oadhesi ve properties the PVP. Thus, the addition of the other

bzoadhesi ve provi de?lzi’ EPaYeRAcLt i ng and | onger duration of adhesion. The
conpositions are furi{titgl pradwi ded admaxtinet esithl exti bleastf cawo f active

conveni ent topical icat| t Y t p f.
conpositions do not %%%blst%énkﬁgl% 10%335}2331%‘5&%%8@”2%;@@% %ﬁggposhn cause
undue irritation yr side(&)fecombifitcivtiravel behe srperiashidot waenot her
transnucosal conpositiong,.@f [0e3P e Hdse HRAR Eﬁi‘{n £padhesi ves” or
"mucoadhesi ves" as used herein nean natural, synthetic or sem -synthetic
materials that adhere , 4Rl pFemeindipnst r 8hgldifignent tartelvar pgeatsuch as
skin, teeth or nmucous neghERNSeRPMBNeRE €6 Aysidfdnarl B Qideerbar a
material to qualify as a_bioadhesive, it nust be capabl e of maintaining
close or intimate contacflWrtF@E wet or moist surf ace for a mininmal amount
of HmeahThe bi oadhe(%iv\xeopﬁﬂ@ﬁsilj,gln a)f%ﬁds&uﬂfeﬁseﬁgltmﬁr&dmi@?;i nite and
"se adhesive" in that.it _is capable_of attachin 0 e site o

appl | cati on wi PRSTE PhE RCEHTREE T dPc RN Sl THONARAE B WESRE 8RS he
use of - anctibataadhiedilyewappti bosomMerlea;t or to a backing. A bioadhesive is
frequently charagteri .Qne at_ . _,_abserbs .a certaj r i_mes
its weight in v@?er ((lg&ge{:.a)a&lls@wa%lgr &N Iggl e%l%egéngédr%gw&ﬁgggahe'

bi oadhesi weefemiablyathbeorsl Inywoss , abbih sEG dop1rasdhegiveisampasi t2e@0tbi nes

i ts wei ghtydrfs MRLRE- BRIy Riroadhesi Ve ake ngggﬁeéhvegﬁéeéthﬁ IYHR

whi ch absorb from about 30 to about 50 tinmes their“weight 1n water

dependi ng COTPLRE T3P cROGREE BPeaHAES| Gt | 3°8FF erPRE dRFEIYEI tAgSENOMBAON t O
neasure. @lcERRakeqgdhesi ueest f &pEtined Qi tPUEROSEEi 06 4dése | nvention can be
measur ed by stq.gdar tests for neasuring force, e. in dynes gr square
centimeter, as 0FfscIREEFTh RIBISTEH® UG 5%Pat BAT-HIES 4, 815P88730854VEs a
m ni num okompodyneésnpdmn sqiideriske} i ibtiere fowh Mave tppetatlabppli@rien500
dynes per _square _centi . , nes uare.centineter, The
bi oadhesi \?2 @Fe?%apédgg%?rﬁégérgégﬁ%;ige\cl)sgurlwlgr% i%ﬁ“u%g %8 ;} }15,9' g t"ﬁgr
wat er sol gomprosesat ér) atsdleabkednaviscivble polyvinptpyrusdsidans pglygemt s,
known in U(adeh |t e8] Ulak afedifl NGO 9AUAARELSve TNAIS CANchE-UBRALla0 100! o
pur pose various bioadhesives I ncluding, preferably natural terialS such
as guns, E&fRErdve, aFRLnbsah, CrArPadEEfaRst I¥ecASBRBS  farDi th, hypnea,

| am nar anpphUbeglill@ dhe) oR0Rbre aFINAS s @l gi n anyl ose, scl erogl ucan,
ar abi nogl actin gal act omannan, _st ar ches, ' aldgisnat es such as potassi um and

sodi um pecti nSP€pol YPEFRG Ry further = inpludgsg,@n LOWRAXGIRN céPFagen
and the | ialderindeklaltdase wft enkabs matkudicedveaubgeht st edmphils imgubsgi) t gt ed
cel l ul ose ~cellu e, _ethycel | ul ose, thyl cel | ul ose

ni trocel I% %g%@ %?oﬁflll%cgh h‘?%geécégxyroa %m'rso'pyﬁngll Ul §Geaahesive layer
hydr oxyet Bapsedul Hee, adhebdRynsrhydereiadlul ose mapdsal tissue and which
hydr oxypr Rl Agth | Yl 0§ Bms L&) L& erd al cell u a

hydr oxyal CF(Z‘yl cel %urﬂo@ d_gxlh \%a%n%%/gg%]mgﬁgfﬁ teﬁ\é’ggg%ﬁ' glr%bjpealts g%o 7gge
carbons, E&&LlMhlgs@olyvinylpyrrolidone polymer (PVP); (ii) at least one

biocadhesive;and (iii) optionally one or more solvents, wherein
the source (a) is different than the adhesive layer (b).



acetate butyrate and carboxyal kyl cel | ul oee; synthetic and sem synthetic
pol ynmers i ncludi ng carboxyvi nyl copol yners, polyethylene glycol)
. po~yet hyl ene glycol ethers of aliphatic alcohols (such as cetyl) lauryl)
ol eyl and stearyl)) pol yhydroxyal kyl nethacryl ates) propyl ene glycol -

al gi nate, pol yet hyl ene oxi des) pol yac_yl am des and pol yacrylic acids; vinyI."~

pol ynmers such as pol yvi nyl al cohol) polyvinyl ethers, po=yvinyl acetate and
pol yvi nyl pyr r ofidtines ) chneceopof gaturemt auh adMﬁDKaGESSgﬁlﬁmemynﬁsmmnh
hydrophll— dr ophobie, JgpRo dr erse of.ygerylic
and rnethacrgﬁa%ﬁgde andI%iV| ”EgﬁaE%?Q ?ggﬁg 8ﬁ¥$hggég?§%te§fangﬁ

met hacr y| @etailef ngeseriRten PFF@HF??dI%m@@ﬁﬂmﬂ%ﬁﬁuﬂﬁlqinéDééﬁE$aIIy any
physi ol ogi cal | y acceptabl e pol yner showi ng bi oadhesi ve properti es.

Particul arly suitabl e bi oadhesi ves include natural or _synthetic

pol ysacchari des. DERAKIEDPESSRIEZION PF JHE VT Offe & @%ﬁuﬁiﬁﬁs a

car bohydrat e deconposabl e by bREFERNED EMBUDIMENTS, _ Oor nore nol ecul es of
monosaccharides or their derivatives. Suitable polysaccharides include
cellul ose materials, as specified above, pectin, a m xture of sulfated
sucrose and al 'gniﬁlum\kew&mﬁ delabe¥i tylbilaeirnipel yoapebatidns sumd vmst

pr ef er abl at ur al unB such _as k u Kra, arabi.c, _acacia

pectina, éﬁgﬂ'?ryt? g‘ébéﬁgﬁ"ex%%‘?’haﬁ%"l)li}g g?ﬂ:%ga% SYSTEM GRS 3fhr i nd)
destr~a, caskrbdsand tue: | there®ne Thet abdvenpeggaciy|tilesi i podhesinge

Doy DEPYBREcEbnlCTNdS 36, dc}?éﬁés'a!bnﬁﬁgg"“ LD RRLORIKEN BV Le Bl Dl

(generica Riown-as car ONErs) divin genericalT nown as
poIycarbophths?tanQOEQﬁﬂérEiéhlyh%v§}¢%&ﬁ Q§¢1°K3ﬁﬁﬁliﬂPrQ§QR9ﬁﬁmu|)
Ohi o, undsérwest'bffdem@ @ué}pp&é ﬁé’PoéiﬂiﬁﬁZ@e or gk8gtas) tRaAuUhiempo yeric
enul sifiers and Noveorl ~ pol ycarbo Particularly preferred are

Car bopol " pygiexpbly34p Nr@mﬁm Np%ndpgﬁprﬂp Y Ex@nph@kys pol §E’Thy Ieqiee
gl ycol et E%éEeQEb@%/ gbaateratn@hohsmumclMﬁetaobvenyemhwoe&e (41t ay yl

T

mhlch are
I nc. andaBRtHe35b153dh5§J,v58 espEciadly?&8hn Qﬁsoﬂiﬁblé’OBlaadhEQﬂ.ve Tl'saldrer m
ponvinyI yrroI don VP! f p mer
of “copol YRE! = SBKLAra Fonui W1 Byt ToRone L atost FBRe, FohTREs fe EHP Y
N-vi nyl pyr:hel bdgﬁéheawwl @lbwsr dacdose gnall- viingl - 2apgerbl heli srumey) as a
MDNOMe | Clﬂabgr.n&/ﬁc psfyﬁsm bi}‘:‘éfl%ds%bﬂgle%uﬁﬁ?‘éel?s%Hﬂé? Q%H)eeé YRR 1 C

PVPs, and co Mmers such as vin rrolidone/vin acetate and
vi nyl pyrr 5|arnaon@/me| MEHRYP| A nUh%’E‘ hﬁpﬁéﬁﬁacﬁﬂ at"ecow.e s | PRRExE1ng

hormopol ymerhkickASahidbpbecbbiaes Qﬂ'fé&re&lcb)’tKnQ% bR hBesPhatppsesd i adn
i ndustry under the designations | pol ypy olldone crosQOV|d ne and
Wﬁﬁg

PVP. The 8BpdMyrete viIPRFHro! i e 9? | &5 At RETEPY e ddCTrAT 2REOWPE n t he
phar maceukif€aktinduséngt xawtsrn tdre abestptnidn ormdCepatpingdnge) ivery, of

Copol yvi d The term "sol ubl e" when used with reference to
PVP neanseﬂﬁaﬁggﬁggpgﬁgﬁer is soluble in water and generally is not

subst anti al | y Fhods- homkeshing tisabeabomba dayt e&nW\ﬂiWyof thessnvémtroadout

%Hgg&Agg?m F%gu}%fm‘l' HEBAQHMJA%‘ 3 %lﬁé‘éf%vﬁgg“ {%/1%15 R&%@%ﬁ/ﬁ@ e

pol yners E&?é’lééén for adsNPErAeY aﬁaeel% 3Pe pHeR Ry iRt ¥52 under
g ?/arl gtyp\zp ro@f dtms bids@dﬂmp ltvecgérmm.y used h@clyérzléz@yad%e,td the )

ol yvi don ' onu ol yvi do 0 Vi ny, | i |none

ol (NVERERBRES Y i dnsanyes 15U hie. BEREFEoPVRONSS e potect 'oF

(1- (20xo0- @rpﬁemehtdamyy)ethpkbmag aﬁ&aswemmlhgwnushnﬂuhnade &mCHn@§Sa
as u9ed h an : I t n and
opt hal m CSCarPASEe, PIREC S EreE ting KRT DR un A e MERY maltRELLEG ¢ O

mouth . ~w1§hdthhebsgadb@ﬁ@rm@mhagemf e BVRL) udlmg tlnhegadé;.ticexet h,

parate, {ea0se (Ol SpARELRAIR i dbESSU st Lehdn 1aghept ve”
as used herein nmeans a natural ynthetlc materi a 1s capa

sti cking éﬁrﬁﬁé°§|98 aeheshreal appllcatlon or adnlnlstratlon The term

"topical" or "traRi 68hpdsit Sorks adenenst et @ﬂobsa‘éenmné'ﬂ%ﬂteﬁewéﬂgbﬁé
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Metaproterenol, Methoxyphenamine, Oxyfedrine, Pirbuterol,

Prenalterol, Procaterol, Protokylol, Reproterol, Rimiterol,
Ritodrine, Soterenol, Terbuterol and Xamoterol.

3. a-Adrenergic blockers such as amosulalol, Arotinclol,
Dapiprazole, Doxazosan, Ergoloid Mesylates, Fenspiride,
Indoramin, labetalol, Nicergoline, Prazosin, Terazosin,

Tolazeoline, Trimazosin and Yohambine.

4, $5-Adrenergic blockers such as Acebutolol, Alprenolol,
Amosulalol, Arotinolol, Atenolol, Befunolol, Betaxolel,
Bevantolol, Bisoprolol, Bopindolol, Bucumolol, Befetolol,
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. Giclopirox, doxyquin) Coparaffinate, D anthazole, D hydrochloride, .
Exal am de, Flucytosine, Hal ethazol e, Hexetidine, Loflucarban, N furatel,
Pot assi um | odi de, Propionic Acid, Pyrithione, Salicylanilide, Sodium

Propi onate, Sul bentine, Tenonitrozol s Tolciclate, Tolindate, Tol naftate,
Tricetin, U othion, Undecylenic Acid and Zinc Propionate. 38. Antiglaucom
drugs sumbfuasalédet aBohintaley]l BefBupokob]oBet &ushdk i n8upiadudadilprCdet eol ol ,
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Vet haz ol SRTCH OB pr RBFET Lobt | Coar S pi Qo ST Hoed Ti oo 236:
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Chl or cycF PR HeES e nnIPFR AL @‘gc? i5%%8%and Hydroxyzi ne; Tricyclics) .
i ncl udi ng: Phenot hinabbhess Susirlas ashi Bhduwnidetxpreiazi nendfesteiesizohe, :

N- Hydr oxye l.pr.omet hagi | de, | Zi ne, i ]
Pr onet ha}g?%g,XdEﬁ?at hi aé?ggsgr;gf%élj’azi nzﬁﬁ%s%r%ec{hﬁ'yl Suﬁ%%ggﬁggg% hers such
as Azat akibrreylddlesisdnrepam 4 Giytusheptladhneet e aatespnge, |Nthandanayl

Lor at adi ge. Raych 1Rt iOanAW 11 &l cplehaiar@itth Bha! aEHaes184e haandatazol i ne,
Ast eni zol e, Azel astine, Cetoxine, O em zol e, O obenztropine,. Di phenazoline,

Di phenhyRiRBAETE,CFF ut | RISDRE YBUH BASEY 1 PR 8F Fne, PNER he,

Ter f enadphengrbibriatequal iNtbod2thénte| hy pexymeayeaira, nem Rizotiyldkedi ng:

Aryl oxyal kanoi.c aci i LV clorbrate, Bazafibrate)

Bi ni fibr t‘%‘j‘%%"b’r%f g%rgg“g’%,yg’éfi%%‘?is%%a}‘[bg?"%gbfi brate, Cofibric Acid, .
Et onfi brate, Fenofinelaeeicsertiehtali |Juaky @sf Chiarebumnqk.i Kilgve and !

Roni fi brai&ensii nfibrate and Theofibrate; Bile acid sequesterants such as

Chol estyram ne Resi n)l Col esti pol and Pol i dexi d‘%\;/ HMG CoA r.educt asg
i nhibitors suth afTEHEFSEFEtI n, "TARREESL i n, PHAVast 8Fin i ShE5nd
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NiCeritrQézi@@éﬁ%ﬁe?”%h%xeﬁh?Bﬂ?ke?”Eué%?ﬂﬂd%%&? e@&gitazene, Codeine,

Codeine Methyl Bromide, Codeine Phosphate, Codeine Sulfate,

Desomorphine, Dextromoramide, Dezocine, Diampromide,
Dihydrocodeine, Dihydrocodeinone Enol Acetate, Dihydromorphine, Cr
Dimenoxadol, Dimepheptanol, Dimethylthiambutene, Dioxaphetyl '
Butyrate, Dipipanone, Eptazocine, Ethoheptazine,
Ethylmethlythiambutene, Ethylmorphine, Etonitazene, Fentanyl,
Hydrocodone, Hydrocodone Batartrate, Hydromorphone,
Hydroxypethidine, Isomethadone, Ketobemidone, Levorphanol,
Lofentanil, Meperadine, Meptazincl, Metazocine, Methadone
Hydrochloride, Metopon, Morphine, Morphine  Derivatives,
Myrophine, Nalbuphine, Narceine, Nicomorphine, Norlevorphanol,
Normethadone, Norxmorphine, Norpipanone, Opium, Oxycodone,
Oxymorphone, Papaveretum, Pentazocine, Phenadoxone, Phenazocine,



Thyroi d hornones and anal ogs such as Etiroxate, Thyropropic Acid and
Thyroxi ne; and others such as Acifran, Azacosterol) Benfl uorex,
. Benzal butyram de, Carnitine, Chondroitin Sulfate, C onestone) Detaxtran,
Dextran Sul fate Sodium 5, 8, 11, 14, 17- Ei cosapent aenoi ¢ Aci d, Eritadeni ne,
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z i B |y droc i_de, Buthiazid Chl or ot hi az
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(pept i de/S ATPARS 288 RFat | veS3FRIF kdine aceprqﬁlrb-’aalpﬁm@rl |, @itsahpmil,
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Per i ndopr pri r 29 Di hydropyri di '
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Lof exi di ne UEHREAPS! a arm ﬁ%uwc%fte@ TF%ﬁT%?ﬁadI- "Genandlc
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Chl ori sor]_q.;gg | ori t ho Pent acyni um Bi s( et hyl sulfate),
Pent amet honi um Brggm def@geér_l{teag'l :Eirail um ?%gr%% ﬁéﬂ%’f’d’bl ni §fifeRYefede and .-

Tri net hi KSHAFH-REL hoBuqﬂal%R%PheQﬁtﬁdzol i hef etaminat vesxanirolfeas Al{sizesi n,
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&

derivatiygs s;%gh as Biget aser Deser pi di ne, Resci nnam ne serpl ne and

Syr osi ngopi ne; - SUf f on 8€r82FPvat |"{P€§z§lﬁ‘éh adioARBRIRR) ERbpayhite,
Fur osem Pnoﬁéapaﬁﬁ@epar@lmm,, Bri pastrdez ar;eke@o&@abg@angppd@t hers

such as AavddNeide Y- Ampnéplugéﬁ%f Aci d,, & eﬁgﬁ% e 3 R_Igesartan 1ne

Chl ort halj done, . G cl et ai ne oSsi doni ne
Eprosart aﬁ%ﬁﬁlld’ﬁfa‘f‘ﬁ FI os%q%mﬁéﬂlll ndor Eenopy basankan, Kehamsyer

LosartanAcMEybubamayEAté\/ECmf@Hﬂmm1c§/§EB¥|d vl gl 4BY. gé?ﬁyl Ketone

Th Met M di | P
T o B BRE) g ot ame b v oPREYERT A Serubasi e,

Resci nmet 8FOXRi2DhEn| de@la,n:.%&r al aailmcyﬁmh um Rbii PPRdiastiede, ﬂlxﬁi%ﬂ&ﬁ‘ .

T th t i.dil d Val t
At hypor o B e e s AART S 1 e ooy bamisth S0 i akanicie

Car bi maz & &S84 DPBE dno-Fakymdsimdrr 8¢ SDhediot ywadsianey, H sulerdfind odi ne,
| ot hi ouz8emerrMehi magedfum r ~ sal icylate, Sulfamipyrine, Suprofen,
Talniflumate, Tenoxicam, Terofenamate, Tetradrine, Tinoridine,

Tolfenamic Acid, Tolpronine, Tramadel, Viminol, Xenbucin and

Zomepirac. i
11. Androgens such as Androsterone, Boldenone,
Dehydroepiandrosterone, Fluoxymesterone, Mestanolone



30 Methylthiouracil, Propylthiouracil, Sodium Perchlorate, Thibenzazoline,
Thi obarbital and 2-Thiouracil. 45. Antihypotensive drugs such as Anezi ni um
-Methyl Sul fate, Angiotensin Am de, Dinetofrine, Dopam ne, Etifelmn,
Etilefrin, Gepefrine, Metaram nol, M dodrine, Norepinephrine, Phol edrinead
and Synephrine. 46. Antihypothyroid drygs such as Levothyroxi ne Sodi um
Li ot hyroni ne, Thyroid, Thyroidin, Thyroxine, Tiratricol and TSH 47.

Anti -1 nf | apest &F31drirQn- ﬁé@{é?idd'alsftexwlldﬂl&, | neMedhp Ut efB @bk carbaxyl i ¢

acid deriv ch as_Enf f te) n Aci d)
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19. Antiacne drugs such as Adapelene, Algestone
Acetophenide, Azelaic Acid, Benzoyl Peroxide, Cyoctol,
Cyproterone, Motretinide, Resorcinol, Retinoic Acid,

Tetroquinone and Tretinonane.

20. Antiallergics such as Amlexanox, Astemizole,
Azelastine, Cromolyn, Fenpiprane, Histamine, Ibudilast,
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25. Antiarteriosclerotics such as Pyridinol Carbamate.

26. Antiarthritic/Antirheumatics such as Allocupreide
Sodium, Auranofin, Aurothioglucose, Aurothioglycanide,
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| 3ydr obr oni de, 00an A10SRRTATYC h AR E)b&T‘onl u‘FﬁHWlﬁén Di FeAREMne,
Diisopromine) , r CeBRr&iixapdret wllvlﬁteﬁyﬂaicez) Di poni um Broni de, Drof eni ne,
Emepr oni um Cephamycins such as Cefbuperazone, Cefmerazole,
Cefminox, Cefetan and Cefoxitin;

Monobactams such as Aztreonam, Carumonam and
Tigemonam;

Oxacephems such as Flomoxef and Moxolactam;

Penicillins such as Amidinocillin, Amdinocillin
Pivoxil, Amoxicillin, Ampicillan, Apalcillin,

Aspoxicillin, Azidocillan, Azlocillan, Bacampicillin,

?ateceéPgéc”ﬁrﬁ‘%o TRFEFOXYbut yri ¢



Brom de, Ethaverine, Feclem ne, Fenal am de, Fenoverine, .. Fenpi prane,
Fenpi veri nium Brom de, Fentonium Brom de, Flavoxate, . Fl opropione,

. G uconic Acid, Cuaiactam ne, Hydram trazine) Hynecronone, Leiopyrrole,
Mebeveri ne, Moxaverine, Nafiverine) Q1anylamne, Cctaverine,
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i ncl udi ng:BromiBees phospdioniatre s Bfamide peCyotlodt ixle ,di Sgateniamd Hedade,

T i R GO L RR oy e
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Tannate, Alkofanone, Aluminum Salicylates - Basic, Catechin,
Difenoxin, Diphenoxylate, Lidamidine, Loperamide, Mebiquine,
Trillium and Uzarin.

34. Antidiuretics such as Desmopressin, Felypressin,
Lypressin, Ornipressin, Oxycinchophen, Pituitary - Posterior,
Terlipressin and Vasopressin.

35. Antiestrogens such as Delmadinone Acetate,
Ethamoxytriphetol, Tamoxifen and Toremifene.
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39. Antigonadotropins such as Danazol, Gestrinone and
Paroxypropione.
40. Antigout drugs such as Allopurinol, Carprofen,
Colchicine, Probenecid and Sulfinpyrazone.
41, Antihistamines, including:
Alkylamine derivatives such as Acrivastine, Bamipine,
Brompheniramine, Chlorpheniramine, Dimethindene, Metron S,
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135. Thyrotropi c hoPHeRlPisgsh SYCHRHABNICTOR 12482, UChLQLENGdei8ach as
Benzbr onar one, dihhebenied,d clOcohl zinkciaddl Wdmixyehephen, Probeneci d,
Sul finpyrazone, Ticiyafc18ReaNdn HXBEG:aM ne r. 48 138. Vasodil ators
(cerebral) such as Hencygl ane G nnarrtzine, col i ne cI andel at e,
G clonicate, .DiisopropyitaFREAHISN of & etaét é‘h '?leé“azl%é‘ﬁwedi 1)
Fl unari zi ne, | budi | agmgtha‘zenpu ole-HYmﬁxwylpmmamm) Nlergdei ne,
Ni :jmslfi pi ng)l Pagg\éerkaepreﬁathayhhéne) Mequafediiineg) Vi pﬁaﬂéaﬁazyiéepgceti ne
an i qui di a S c r en endazol ,
Benfurodi|l Hem sucmy é%)&ha%telﬁél %,( a(r)%ﬁ%&@rr%%‘c&f?ﬁnﬁfn%#g%ha%d
C obenfurol, O onitrat e, t@ieF8zepSueh pyrdtan%EtaBLBpr eni FEORTREEPEN oxat e,
Erythritol, Er )ﬁylpli'bhg!ﬂxa-rcﬁtri’eaniﬂepateplﬁ,afmheper_xcﬁﬁh,di Lormxadkher adal ,

_Gangl ef ene, 'E'ﬁ%ﬁ _angdi s(b- ' diethylam noethyl ether),
Hexobendi ne, Itram i Tosyl at e, . Khellin, Lidoflazi ne Manni t ol
Hexanitrate, Medi ba2FRex W%&Fﬁﬁﬂ‘?"rneﬁ\hSPFBgF?c%‘ﬁaﬁo PBAt BT SRHECL 61
Tetranitrate, Pesilpsnineol, Fechskne.i ne) CPemeigld.i ne, CPrkenyitarpiae, Propat vyl

giht ra}] e. Pyr iddw‘qshlehaeamfezpi diplenhvideaaind ) ﬂhﬂiﬁéaﬁsﬁn)@i nﬁropTlrdhLa%Iiet rate
osphate an to e um num
Ni coti nat e, Ba\rge?) ﬁggtg%ierh%ygpg%(?gﬂﬁn%h é%’fé\%% Badgulgth n'l;rﬁllégg}lg\?/ hcan ne,
Huf oni ode, Huf | omedf¥) HRGERARE ﬁ%lpmqtéawwlca cPBﬁ¥E%&Q§3 Ci nepazi de)

G nnari ai ne, Cycl andeyhdxyalBansbpraopiy derniver ibeshswrlacet Béelodtredei si n,
Fenoxi di |, Fl unar 'a%';ﬂfaté"er Oéumtl%raké en@{;%ﬂlbr 998' tel i Naghnate,

| soxsupri ne, KaI i dln re Moxi s yl ., _Ni camet at e,

Ni cergol i ne, - ﬁlf&%f‘ﬁ?%'noscel) N}’Eiﬁ dXI cBﬁ%’Fflbﬁﬁthrl RS HRTPESH | i ne,
, Pentoxifylli rﬁ?@)ﬂfﬂ?brobehl mpeﬁa]glf%ﬂﬁil n BlrSilluetiedi | Aol Sdarakenal

Ni aci nate. 14| .si¥Esepsed eﬁﬁ_aqhaogmﬂt@s, Benzar one, 8i of | avonoi ds,

Leucocyani di n, Vet oBELt ﬁfﬁs Belpe FEBE W CHL L EE8 D RSOV

Vitanins, vitafotesbipebsandRalifesifAsi extracts such ' as Vitamns A) H C,
D,. E an_d K and deHMgatdonesreidoetesé , inhibitalrei farcdl sas (}'ywdgﬂaltzta and
Mecobal am n. 143, \¥uLpes aréﬂ:a"i‘r%@ci é%ﬁlaa HeEikcysteing) Allantoin)

Asi ati cosi de, Cadexoner di ne Itin, Dextranomer an Oxaceprol .



49 149. Anticoagul ants such as heparin. ~.,' 145. M scel |l aneous such as
Erythropoietin (fiematinic), Filgrastim Finaateride (Benign Prostate
-Hypertrophy) and Interferon Beta 1 - Al pha (Miltiple Sclerosis). The above
list of active agents is based upon those categories and species of drugs
set forth on pages THBR-1 to THER-2A @8 The Merck Index, 12th Edition)
Merck & Co. Rahway) N.J. (1996). This reference is incorporated by
reference in its eMiqasipicThaca@t i deripdivesconluniren | Nidesibpbadhesi ve
conposition , gafpiiesi,n Mideheeest, Twider1dapeadi Rgcablt s Wxubiibcly and
rel ease charac%er%strcs desired, such as neutral nol ecul es, conponents of
nol ecul ar conp and pharnaceutrcally acceptabl e salts, free acids or
bases. or quater narJh¥Fsids bermonefe anfe angloas B nafi ditsiroratRese.

Si npl e deri vat regfofopic Aciél endiTugeosited; amdphar naceutical ly acceptabl e
et hers, esters, ~, ~ f@e%u%ﬂdaghﬁcif¥£hVwﬂéé&o@@Xﬁ fesgg Idggggte@tron and

rel ease char acterl stics by are eas
enzynes, pro- aBERFRIIYNFEMiBR o- dr GEEENRY he I?}k%nd(?zi’r’rtéf‘so t?élléﬁf)f"oyed The
active agent nayosesgurese | cbetlaxamesi het Pexbases i sellddtag wsaldiamgani c

bases which are, b'ppplm |1'7<:Eaeo£@ééhrt§eﬁaﬁc Amtahuerﬂ%%wnéowyaebbm wat er .
However, such bases %\j: g];a é react with %ﬂnl c or IF anr c acids to
form acidic, WIEEHEEYtubl 484i tfﬂgﬁag’éﬁ’ée Phos) Frat "bdse" when
used with refepenzandlo aRamrredtihet i cPeagemrMsfrOﬂhé[‘elmaﬁeﬁtzw ferm of an
anest heti c thabhéﬁ‘ﬁlkﬁdﬂ’y"ﬂ:‘a&'ﬂdé—ﬂ elpgebeadt Pai r pkeblcim a §oyRddytlerbond. The

term"acid" when, use h r, ef ren 0 anes fdyC
subst ance t hat g‘é%\ﬁo? e uﬁl%h fgron %’1}: tg %cge%m a cov% JI}%% %ﬁ% The
term"salt" wh&anbgetrwith refer ence to an anesthetic agent neans the form

produced by an anes4j1et iamthagperyEoEive SAreRGt ilanludidyg.an organic or
I norganic , acid. a—ﬁx’%ﬁ%i Sﬂecn?%%&ﬂ@st a@lu%ﬁf OLs Usﬁrﬁidﬁ_l ri%l'orac“ ce

of this invention |n e am and _esters anm Jes are
li docai ne, priBBE %}’?'Ped rr@drlﬁéiﬁb?]rre)l'al?ﬁﬁﬂ‘é%ar?f’é’ rrg Bﬁ‘&%n Ptat¢ efP8ocai ne.

Esters includespibtealtwl; tetracaine, propoxycaine, chlozoprocaine)
benzocai ne, but anbegy o@b%sanola‘mneoaatmtméylsgahnea md&ﬁrteqan ne,

oxyprocai ne ang. pro ita t use in
the practice og‘lgﬁ?’ga{% rOt P ncjr’u t]'lorret 85?%0313 Ef Stoég&u in,

ket ocai ne, , ' Belﬁpereéleh: dyéﬂoﬁﬂpﬁél@#\d pr M&Fﬁ@loéil tﬁﬂpéélnlo}"l

adnmi ni stered i ButBeifsndn, ofaidmladi Caddzblon, bydvedillalr,i delipraiulfate

salts. The acidaddiilon siflkbloo! AESIABL] CngheRici o3| @e@iﬁrarn%ggg

present invention | nclude “any non-toxi c% phar ceutica y accep

organi ¢ or i noM§RAPECLRY SMRHF?:J‘rPJvn Fafeigly elfbRthtidints aPEPIRA Qél'r cyl at e.
Typical i norgamenbsablcsl.armrtdméohydPugpxarttd.lqlde§'alespbd al Tgraaedol,

hydr ochl ori desrigai 8PN ETo1ip rgmla.t es, phosphates, sulfates) hydrogen

sul fates, hydrobronjdes), .ni trates Lfides) and a senates, ,Typi.cal organic
salts are salts ofn%% gth o p%ﬂ'ycar 53Xy ?c‘)'%cr ds’ %’ucﬁ asgjf"—f1e§/‘-°‘(lfz)|tcC;i at e)
tartrate, nal aBes nciimanfaﬂ-el nox sl mied zfhAnare, SRIECH Fat & ArkdZpheial at es.

The base form setziybrydsddhlbabthdzidies ui tmhﬂl—ﬁaamest hethtoageniazideor por at ed
in the present £9gRORLE] Y Shﬂ}@l@ en¥ﬁaezfl%f a%&lggh%i f&‘é epiaARagRhet i C

agents to achi eve maxr mum dur.atiqon o etic fect. The

ane
term' ~~diffef@AFRiagiisy EYHARER r EPBARTEE S0 Iﬁ'ﬁlr&ﬁzi?ﬁ%"tl?’r?zd §ént neans
that the salt fHydmofduvaeyhdestifiaati orMéshywlothiggitdeof thMetilgaspef or m used

Intthe gi ven Cordt ea.taganfel n cg@waf@rﬂwﬂhm $tof ﬁ&"l?tﬂ}?%@?tl'&@,, Ithet |
active agents a Iree e I.C en at IS selecte
C‘tpgﬁﬁfﬁg?ﬂ“eth&ocal ne doci‘:arl ﬁfor%ner%% 139

fromthe group ¢ pi 5CaTfie,” propoxycai ne, Rr vacai ne)
prilocaine, dycloni Nesraprcarywé%vhe (PeRFASYApAEamhddeT FAtEVESr G8&Pn@s i n
conbi nation wi tdlacbprsa) t daptopeil a dilédeamnill anpeldvtilc agealaprihe salt

Lot racai he) bURTYAREr BE s dycl B RO cai e G0 il neo R Tiedatal

tetracai ne) buplvac I ne,_‘dycl bucai ocai ne
salts. In enbodiSFERAsPEil¢ lﬁ”slnFHQb:r]t%’@nREBW’rls'l ng a conbination of both a
free base formand a salt formof an anesthetic agent)



the ratio of the free base formto the salt formin the (' conposition wll |
depend on several factors, nanely: (1) the identity of the sale and base
. used; (2) the desired duration of action; and (3) the desired rapidity of
anesthetic effect. As a general rule in the case of nucosal application,
the ratios of base to salt are such tymt the free base formpreferably
shoul d penetrate the nucosa and be at its peak effectiveness within .. ,

51 about a 2 to 3GhHyipREREAE) wBSIPASivddie spdd T MahGdigineel erably

penetrate the nucosa and 'be at i1ts peak effectiveness within a period of
about 10 ~0 7BeiRdirine. The l@FRdiPbhcof arlbiAATEIPARM || rMHFLPLS® about 2
m nutes to seyervddiPides, NseDdUpin® aird Mtrenddependi ng on the base/salt
conbi nati on sel ect a.Jrnfgi t he I?en tvh of application tinme._l| %aor%cti ceto

achi eve this effect e HE M ourfcy AMdV§hit of 1Re bae forHr @I R&rmal Iy be ,
i n excess of bélerpemyinin bPuasiagrtz oGudiee sialet, GoanddrelheGuarandiinseet of "
anest hesia" is_li o] i tai.n ekf frhe  ipadi vi dual
nerves. Chseté%?#%‘%glgf%e%’i ar%‘%?ﬁ%?g%‘h ;/mG e%eon Q%Ebon&il%g&fl pi s6 abi lity,
nol ecul ar si zeyan@gBmpuant ity of available, un-ionized formof the |ocal .

,, anesthetic. Thug,q.aleiet L& WHthaa aBhabs! | fich SakUbbhdiN Bfine,a | OW
pK,) or both, have a nore rapid qQnset of anesthesia. The term "duration of
anest hesi a" aS2ERPHEIDI NPHEHHR 1R Pher BT 81 221 B dﬂ}’sﬁﬁcmac?ﬂr?he | ocal
anest heti ¢ mempayabdyidd oGkenaprieivondididranazThe Ly aydiragadepends upon
all of the factor sII igte focf ogs?_zwg; g&leﬁstahe%l%)j.?snv\elﬁotae%(%n tehe extent-
of protein binding B3 te areErneti ¢ agent. An anest het! ¢ age ffee base i
can penetr at ePhenaeiamsiier t Phertiodamede deyeeplatend Widmansdaneapiagidy ‘
penetrate thepskifid né;,he keratin | ayers are abraded. In the case of

mucosa, the anesthetic free base will penetrate nmuch nore readily due to

the different kera@u3tHRFYsi AR CORPorBdE| AEATEERITH M REemMigde, t he
hydr0|0|hi i lci t&hﬁérf@clsm@e]gﬁﬂmt 0 ftllfi:taaz_thdceﬂ,t UUH@Q&IH&LHBJ%RM,M apdntdyhium Ibl As a
general rule,_t salt. for of anesthetic agent 0. not_appreci ably
penetrate int3tf ?’Eﬂ' ,1bﬁPff"l‘1teE)Un- e&?ﬁ%&%ﬁﬁgﬂmfgrﬂl% p ?féttcﬁd't“é“f“o a
limted degrerarBatd, f oPenastdpiranch baGkelomiided pamet r At emetiinadeduker ati n

| ayers. The sgli,forpas.well as the base formw |l penetrate, to a .
di ffering degree, nucosa due to the nmucosa's hydrophilicity, as conpared to
the stratum c~gneuRM&Razokife dskivet Efesachyas yHdWicgher Bynaadsind . . )

content of theoRaeessh, BFdNRAG, tELaZBYiG =ad Frymdfwsiiase formof the
anesthetic agent w.ll be. absorcgeted. Iherefore when_t he ﬁi oadhesi ve
t

conposition is useRSFOPHNDI i SEFOREEE=BucciPMucodd, tRe=ATFE & 1 pid
contents of thesgupidgseigiResciandming, Fededmpiakyeahdrsynredsgopuse; be kept
in mnd in order t Wk Lhonle penaty atd Qplhatg ;ébé_;[ﬁg

applicants do not ?%?gél%@oééggeggpng%ﬁlgany l{ heory or& ?_bé%% rrglgﬁani sm of
operation, itFhsopenidged IRERPAMEDHaseQYbBreRHZ0R8, andstipamide agamd which’
is |ipid sol uRigakidge @ 4@pi d onset of anesthesia since it enters the )
| i po-protein nerve nenbrane preventi t he_depol ari zat,i oqn _and i.on exchange

i nvol ved in stimul ﬁEh%B%duéPFBn. 2®n {ga@agf‘ﬂ%r haﬁ‘(xf,“”i‘%u?zﬂlf: f $¥Th%of an y
anest heti ¢ agBnfemhodd), i s Gariddsapitednsol ubhkoriperlddpates tOi¢lerdingq- protein’
nerve menbr ang. - t he | NG Lapaci he ski cosal
tissue converteégtf{%lg% :f[?z'i? 0 thgg%@g%% t n% fi ng t){?ag:fselft'_t b Pn%sc%t lel’ayed
onset of anesFRB3}@OPIRe FIQFEIRERI dRdeTRMHnedFhesdTtaychetange igel ect ed

vn the bases obsapegh, OfetigSiAes | aMadthydwimdheOMM&ihyamRehhesiwhyAdi-ust i ng
the ratio of aseﬂtgg_ gg’l;t affects the %el ative onset as wel| as the
i a.

duration of ah8§t e YHEROT CRRRREATMt MRtCaRESERet MPAYEHt rhavi ng a
rapi d onset oMuaclimime! h®ashpliee, t Pawpiditdie Busatidifl aneipdenian,
Simlarly, th%r%&ﬁ&féné Pea?gégﬁ%ef’étf*}ﬁesa}”esﬁg&éé 'r?ege”t}g%%’i onl

prol onged duration o esta, the 'nore prolonded T urati‘on of .
anesthesi a. NBiEBORICICRRe BVNAIGHIN ofiogawm Fettrprusehee. dF bggynadam.
conconi t ant | yrrIabt Baghbelwssuaras !T:g@a_smgs@,e@lea?_méiﬂ_lamt vorsffr Act i on of
sel ected | ocal anei_!tlhetl cs_hased grl n%rlly Qn applicatiqn. tc skin _or mucous
nMenbr anes: 44 tihyperthyroids such as 2-Amino-4-methylthiazole, 2-
Aminothiazole, Carbimazole, 3,5-Dibromo-L-tyrosine, 3,5-

Diiodotyrosine, Hinderin, Iodine, Iothiouracil, Methimazole,



rr 53 r TAELE 1 Maxi mum Peak Duration Local M ninum Adult Dose Effect of
Ef fect Anesthetic Adult Dose (ng) (m nutes) (m nutes) D bucai ne25<
-15120- 240
~, Li docai ne(602- 530 60Henzocai ne5000130- 60Cocai ne502- 534- 120Tet r acai ne503-B
30 60Dycl oni ne1l04< 10< 60Pranpxi ne200365NA NA: Not Avail abl e. Source: D~u~
Facts and Conpaxi sons, 1990 edition, .. J.H Lippincott Conpany, St. Louis,
MO. Page @fthyithhoypawidal , tHyepvéthiduracipeed 8bdivme onBexcldforanest hesi a
and fluL ?t i'l?ﬂb?ﬁzéﬂ@ﬁirﬁ'@fi’I@nEEér@”c)élgiaM&”zlfﬂ{l'&%;@gc%[‘ atnesEl heéI ic agen}g i's
avai | abl e 1n ur e calcu ed by, st andar ests. for
t ransnucosal gga inea%légtog?n%ve as wer| Sgcgura§| oA EF M t h‘&??‘&l wi ||
vary fromﬁ@éﬁﬁ?duéﬁgi@iﬁl‘rﬁnwmé?: aBimgtiqfriseonDehemingi Figfelmingite of
» aplol | cafdioefr Wi eNGapetBiney M&aﬁ@ﬁﬁ&ﬂitimo'{:(i@iﬁégrh&rep:i[nezﬁheﬁaii Ri zed
er ma { slhesi a maytaeas ong as to ours.
ﬁ%ﬁ%aﬁﬂ% ’!1%% s§§?é\§&ﬁ

The term erapeu Vé amount” as used herein with reference
to the active é@entA’i‘tsthﬁ’Péhﬂé%Fq FTFEN SURE ARDLAVOBRYZERMINEe SRFdHT.
suf f i ci entLilbehprodite, Therdss, Tedrefdiect Thywoadhneor Tiysirdrbt , andhessHappl i ed

topically over the Mlatllngﬂaﬂl’;laﬂd}tyeqqgg é‘:se@cofggg) aﬁ‘ﬂ% S iRefkapHy are

known in the literature o= %/ etecalgi)a Ekno In the art,

but typically range*Pra*aB6a bcfi‘yflf: tﬁffﬁsnﬂd 8M461 y about
o.| to about Atid@0EunfenamndtemstiuferdnicaBlcydr aigpnikiom Meolafepathito about

500 ng per humapjadul wepinahieut achcki | agragmibodycivel ghtalienendiayg on the

active agents hos n and the of a tion. The only upper limt on
t he amount of &° ‘gc af‘?/aceéeaag?lts%lefetnﬁg%g edfflo osition should preferably be

substantially ' frekryfaceryst apeichf d@ﬁé"%ﬂﬂﬁe &YEht and AIRIAFEUAL  of
sol vent used i al16Dbfendd, crefenac 0 Wudesanaéd| v dhimecicihe miepdkes| ve

properties of 598189QR9§'té65}um, 5$modoléc, Felbinac, Fenclofenac,
Fenclorac, Fenclozic Acid, Fentiazac, Glucametacin,

Ibufenac, Indomethacin, Isofezolac, Isoxepac, Lonazolac,
Metiazinic Acid, Oxametacine, Proglumetacin, Sulindac,
Tiaramide, Tolmetin and Zomepirac;

Arylbutyric acid derivatives such as Bumadizon,
Butibufen, Fenbufen and Xenbucin;

Arylcarboxylic acids such as Clidanac, Ketorolac and
Tinoridine;

Arylpropionic acid derivatives such as Alminoprofen,
Benoxaprofen, Bucloxic Acid, Carprofen, Fenoprofen,
Flunoxaprofen, Flurbiprofen, Ibuprofen, Ibuproxam,
Indoprofen, Ketoprofen, Loxoprofen, Miroprofen, Naproxen,
Oxaprozin, Piketoprofen, Pirprofen, Pranoprofen, Protizinic
Acid, Suprofen and Tiaprofenic Acid;

Pyrazoles such as Difenamizole and Epirizole;

Pyrazolones such as Apazone, Benzpiperylon, Feprazone,
Mofebutazone, Morazone, Oxyphenbutazone, Phenybutazone,
Pipebuzone, Propyphenazone, Ramifenazone, Suxibuzone and
Thiazolinobutazone;

Salicylic acid derivatives such as Acetaminosalol,
Aspirin, Benorylate, Bromosaligenin, Calcium
Acetylsalicylate, Diflunisal, Etersalate, Fendosal,



Ther apeuti ¢ dosage and dosage unit amounts can be estimated -r by in vitro
flux data using human cadaver skin or) alternatively, using animl skin as
-described in U S. Patent No. 4,751,0B7. The concentration as well as the
quantity of the active agent per unit area, nanmely per square or cubic
centinmeter, can be varied independent8y in order to achieve the desired
therapeutic effect. For exanpl e, higher concentrations of anesthetic base
contai ned i n LefsEE FAstiR ofClyser e #3ddCY Ftnelsi dgizol er BaIREYE AL SN
anest hetic w tiydiasd noaselsaandysaos t MésdRinine., Mdx@photone ealliallianes, of the

anesthetic basg g gﬂltt%élriedsg.flcayl%(% ageo{ 9 ,{ﬂz%e' ”Cf’gfsl?ael%td@ Ckpﬁgg J§2im9her

nmg of anesthetic or- cubi'c cen

anest hesi a W t%?%@tsaéﬁ%%a'aﬁ’vd | FIR§Tdr at Sahicy: %once'?r?tlraéﬁfze‘ﬂs ®f the
anest heti c basgalityd addaage Acetiir dicideSAdeglishhfwkirensidy Isklsabadd in mld
anesthesia w th 4 ongetg gggﬂnéand short duration. Low concentrations of the
anest heti c base contai ne dosage form of increased thickness wll have

m|d anesthesia wi tilliulaﬁﬁﬁé?arb%ﬁg‘éfie%ncF“i%’ngéF dBF IR AISSKRETR i n t he
above expl anatPiomxitdag abd|Tenoxticamarand he concentration of active agents

fromvery |ow (abotathuqs {oaditigh_ €40% pradualigibegfrdiie  qkah, COROSITI on,
when conbi ned t i,Llity to cqat _thin_ (about 01.i nche or

t hi ck (about (f‘véﬁf(’ff’ ?‘ OPFI%ﬁES) 23 36‘1188 ‘t"h%y%f dﬁ%ﬁ%%ﬁsr of]§g~

invention to vmwemmneos%eg@aasm@eaendawebh@zqnalmeuwnaﬂenplsamd@f t opi cal
application armh&afwlapmsirﬁaa&{eacmalémﬂéﬁeqa@lraaﬁﬁy@o@rrm&iershpm;e of the

present i nventb%t{%ﬁ al 6&&%@ n ggga&(h §g%v§&£a or ngg}gl ents. Such

sol vents and s are sé kn ‘ar é "hon- OXIC

phar maceut i cal ?V%&?@@&Fab?@’éﬂ?&éﬁaﬁ’é‘ésﬁnﬁﬁé%r ably 1iquids, which do not
substantial | y eeegatAnrdmglaftfalct dtups béwdo hesi Xeedamoaet | @modliaqmiru,bi lity of

the acti ~her OGNS, atArtt*éﬁ\eEHé‘PentA:%EhQQf’niﬁedArIQEuéQJé’entBeEQQr%m vent

can be for tge aCtl\ang'\ gent ﬁ;_gr for g cﬁ-& hesi ve m ot h. The
" sol vent BEEPHTFHI%®r B 252 pot SRR a81 f cottbi® TSR BRI qrgﬁogwfxa vhydri c
al cohol s. CThehemi v Ginciondéng ndJingbohiingm dholrgsanib drotiocpdesimnd nare

preferabl yaf spmebold, IU-bRydDUHoq30%e bMVlé’ﬁ'o&HEn@fH}FJl%c%ﬂkSrY\@é,gm of the
total bi o&%@géjhﬁe co osition.of a solvent known g | asticize Ihe
I as

bi oadhesi SSFEF A SSP%acfulcnuﬁ ‘ar | y Fa§&FGF+ ticizers ale glycols
such as dPpropstiaeing y QuinaskinsofyEaiee., faingnacPiRLIfade . afudndic acid
and |inol e:aebaﬁatde f guiyinei didgtiesisranide, asQuisameo pyihyitdchl at £de,

vegetabl e, ui‘H%ﬁ’%‘ E%pl G1ELShbRtleS ? Scyﬁbuaé %Qgenab%qnsaétQ;rluebhat&anol a)

cod liver, frjrl neral oil g g rine, lecith aé{oco her aI and
tocophezypuaﬁé’?%t%ydrﬂlc’tdé fiat ?\’i’e‘ﬁf‘e HyggcRuaTeiear gu’r’?’d'tﬁ Fadt cybang
t enper at uRuinine hSutfatie,r Qyipdae | Ranndteot iQuanine| Yygd |Hteir@r¢éilphed¢a ke, may

bedusled a@u@h%ic}l&i W1%011h€ &ﬁffsealansxygéaate(ﬁmmh assing both 53' vents
and pl asticize S n fo 0 igpLpve the appearanc nd texture
of the fini she%léco%pos na)q(?-‘%art|c(&:j’ﬁqf|%EF nH RPvPaas d kggé 128 P da

embodi menP&t Y@E%th@alm?' t BéSFHERGR- on FG’BOSOE%%%nC ﬁ;’?ﬁoﬂ?é’nbﬂb%ﬁj’hea ve
conposi t i @rgbsrpet irey,eHrior C Buget dnisep ANiNaveatdokayalaaegate pFohaeies, t o swel |
or gel wheneagelsd, tRedhylletiutel! MLANGIGRBRAI Bibto e, SAl26EPiznand active

agent (if I Ve conposition’is not belng used a separate '

t
adhesi ve IRaﬁéFflpWﬂar?"% %F?ﬁ%’ﬂlpttaﬁe bi oaci hesi ve conposi ti on will have a
sof ter, snoot hee. f iAitsinedsednath a lirvadhesisuehconpdsi t i Grratyiléhudbes not

contain s%ﬁeatﬁanﬁd@m@dhesﬂmeapﬁwsi tﬂémqwﬂhahlc@es mtaaaat;aﬁ@ any
solvents w | gﬂ‘&‘ra'% cnaz‘i%ead%ﬂh!é‘ rc\{’t\r%azrlngroe.le. ép‘?rs %HS gre not

out si de thé sg¢ resent WEVer, u 891 vents is
preferred DPE‘FWW*%% n%’éfétfna%?br Th@o!‘léﬁlfﬁdoﬁéllyhyd-?ﬁ%u&?ém»{ means
any or ganiMecpokiné cardhadndal nchetdes ofirgaipy,| oreoghyenine , pnvapyhene, gl ycol ,
pol yet hyl gly J tyle hex
poIyoxyethy%g%é¥ggbpyprog§{ ngdgﬁycolﬁqggh%%?% etﬁl%gﬁgggﬁggé?teand t he

| i ke. Other suitable solvents include fatty aci ds such as ol ei ¢ aci d,
linoleic acid) capric acid and the |ike, polyethylene, polypropylene and
ethers of fatty acids, as well as fatty esters or alcohals. Further

sui tabl e sol vents include other non-toxic, non-volatile solvents comonly
used in transdernmal or transmnmucosal conpos:.tions for solubilizing active
agents. The above-nenti oned pol yhydric al cohols may include those having 2
to 6 al coholic hydroxyl groups. Such polyhydric . . alcohols include
glycols, triol6 and polyols having 4 to 6 . 56 al coholic hydroxyl groups.
Typi cal of said glycols are glycols containing 2 to 6 carbon atons, e.g.

et hyl ene gl ycol, propylene glycol, butylene glycol, polyethylene glycol
(average nDIecuIar melght about 200 - 8.000, preferably about 200 to

p— L B T I L . T T T



Anong t hose pol yhydric al cohols, those which satisfy the requirenents

rel evant to the adjustnment and mai ntenance of softness of the external
-surface of the invention, the conpatibility or co-dispersibility with the
ot her conponents, and provide a proper consistency of the conposition, may
be freely used. Those which are low im2volatility are generally preferred
and) in this regard) dipropylene glycol, glycerin, propylene glycol,

butyl ene gPyediloxperainisi.t ol &Scepapphodpei at e Teginednydepcavpebdnrgsio t he

i nventi on. il dtihou Qraméxm&ogﬁfvza%etm Rl BYHsbenAlfi@R0l s, or fatty

aci ds, esters, sﬁt %st or al.cohol s) chat, may fie used in the conposition
depends on the nat B Jarhec?p&ﬁﬁuﬁ? 295 naPet Srients. and therefore cannot
be stated in generahlkx¥atinst pgents,pisgéudingr may range up to about 30% by
wei ?ht : biamdf pr ef e[)abl y Emmalaumtoxfé’é%ésg sajmutaﬁmﬁgsbygmj ghﬁprc?mdfgﬁr eh f
preferably from abo t t Yo by wei ght based on the dry weight o
the total bioadhesi \Q/{’ad CSP(?@F?%E???%n r 57 The term"solubilized" is
intended to mean that i f%iFddiBeYentyandagubSeREeMRd t NerTHBRARESI ve
conposi tion, there Metwedephi and embidepets si on ef the active agent at the
crystalline) nolecul ar of4,98hemi AL arCimd N1 %RIALS OLulipe ggtive

agent cannot be detected using .a m croscope havi a magnification of I
g ThD

25X. As such, the althibvé& @§eht 48 & er mebiFhefdi egeeithe IndAct Pk al | i zed"
form when in the cofpogityilensplofsphbeanpdes efiti¢thydrhettmiopBerphatamidet he
concentration of soLiditdizREnpharsmaartheal |y active agent can range from

about 1% to about 50% re preferably f.rom abqut 2.5% 40%, an
optimally from about S%rp{)l&rg Sut éﬁ%%ﬁdﬁei g?l‘fcq"of ffie d&@l?/\r/ea} gutClgf t he

total ' , bioadhesiVeleoRpbsrinen. | AhelqphoEphpeidenbodERErAMUSt infe - |

i nvention for topicatosthmidest reddmdrethamisiengl Re@tlidreehagemnd , oketepr of en

inthe free acid fo ] n tratl het. wee 0 .30% by
ﬁ%#&;{l’ﬁ%@.di.de, %Ja%g‘éﬂ F b sRAL We Bhgr@éc;]égcﬁgig

wei ght of dry weight” of the total esi ve conposifion. [y, for
topi cal adnmi ni st r at PERAHIMUE e BRI TRafeghamde fast PersH! Aetesfithe ratio by
wei ght of free base to tNi&rsaburéas rmichs aabOatmB(ibe, t Chhdmerotdeifio,
preferably about 75p2gedirabuticalisbPhe ANAmIDE £ bRE Nt kiDL afQ: 30 tO
about 60:40. "' For other salts, the ratios are conparabl e based on
relative nolar anounts. Generally) the ratio by weight of base to salt is
bet ween about 1:2 to absfhexs1l. sugha Feef Gampgoeheoth menPagdrhazdnenvent i on
for a combination oflamieaidteher Migebionitddle Maidlactsl abaubiptbrdaaae to
salt) respectively, the.pﬂ?ﬁ%'uéf&'s!s%éh' QQCR!:I'&%%’EQSSSaiéti%%g;ckﬁ a salt
of prilocaine, bupivacaing, éyq oni ne, neplvacal ne;, or tefracal ne,
preferably ,, the hidr BBRPHIMEE s af E259 igiker BLRFBETITEat FRASI IFYEER) ve
agents, nanely up toOab@idiyn, weaxgimopbahite Chchnengsl risy pbeat inoryyini Xi ng
such agent (sl with ﬁQuﬁ&QIHlI&ELhQ%GD§9id/-%ﬂB)cop£-GTo‘iﬁ@Q!:Yné‘,tD@fbﬁlrﬁ@h?? o
ef erably

tenperature, for ex | e about 70.to 100C, to optain a mxture I

a solution, of the e taidint s WAFRWY ¥ hen Eﬁﬁggn?%oqlhce bi B5aResi ve
materi al s. om ssi onNegakawycdsl veRtivamyicingpi cRenipmycénd aP¥igealycésnpositi on
fi Irrlb_ed with c][ ystal SOﬁfizaan@rc}lgt ahldomgciBSs BtrepbSnimtitg NEt s&ptidcen, orI a

conbi nati on of acti . on I, t it inter alia,
whether it is in frg§€%§%fr§€§gg% N %)'Ir“bg'gctlfa,l -1g]d§%t‘?iic:°§cu§g%?;]f orm Suitable
solvents for the salt fdrhigrtahektyféri ineHt:are typical ly pol ar organic
sol vents. Pol ar organi c Bdlizentscial e pnalfagsabl gugol ylaedr | Redptelrahs, as

di scussed above. SujjtabbierbRel SQM@RESiE UneiTkifEc tdigld;ee base or
aci d-addi tion form of anpest.hetl c_agents are.those 50F|1V§”t5 known to
f 3% ns “itH

di ssol ve either or both BF*¥Fhese™ Sy pe By PEAPHE cycPrc

ket ones such as 2- pYereanthpnsing,. (Thigpdpokyetand Yhpgyvwasidigeneand

Nret hyl pyrrol i done, 1-dagaayiazasyclatapan2- edsrandadt hegndisddpshit ut ed

al kyl -azacycl oal kyl ;2= S3.(.azones i ei.hyl for i an .

di met hyl eul f oxi de. gﬁ‘g{a?&%?ém g )38 v%ﬁc{lglgfor Cg%gog‘?xé'e bg%%aﬁagrlﬁe()f an
anest hetic agent include cell envel ope disordering conmpounds known to be
useful in topical pharmaceutical preparations, which conpounds are thought
to assist in nmucosal penetration by disordering the lipid structure of the
stratum corneum cel | -envel opes) Sone of these conpounds are generally
enconpassed by the formula: R-X wherein Ris a straight-chain al kyl of

about 7 to 16 carbon atons, a non-term nal al kenyl of about 7 to 22 carbon
atons, or a branched-chain alkyl of fromabout 13 to 22 carbon atons, and X
is -OH -COOCH3, -CO0C2Hs, -0OCOCH3, -SOCH3, P ( CH3 ) z0 , -COOCH2H40CI H4AO0H
- COOCH ( CHOH ) 4CHzOH , - COOCH2CHOHCH3 , -COOCHZCH (OR' ) CHzOR*' . -
(OCHzCHz) ~,OH, -COOR , or -CONR Z where R, is -H -CH3, -C2H3, -C3H- OR
-C2H40H, R' is -H, or a nonterm nal al kenyl of about 7 to 22 carbon atons;

) oy . T ~ g,



The bi oadhesi ve conposition can al so contain agents known to accelerat€ the
delivery of tthe active agents through the akin or nucosa. These agents have
‘been referred to as penetration or perneation enhancers, accel erants,

adj uvants, and absorption pronoters, and are collectively referred to as
"enhancers." r 59 Sone exanpl es of z@nhancers are nonohydric al cohols such
as et hanol and isopropyl, butyl and benzyl al cohols, or dihydric al cohols
such as ethyl ene pbxtoluridaidyiemeeighyiod, OrF Ar epyl ene igldycoh &i propyl ene
gl ycol and trinethyl ene gl I ol.yhydric al cohols such as glycerin, .
sorbitol and ponE¥H§?%% agﬁ@é%Vf&ﬁﬁPk%rgnhance drug sol ubility; C
pol yet hyl ene gl yccl etBmezgned sicdhphat LeAsdaosiginesesughdas cetyl, |auryl)

ol eyl and stearyl) inc po yet Qyl en yl e

pol yoxyet hyl ene (2) oléeﬂqé{?herggﬁ P)% gtéﬁé%kea%g“ 10) %'F\g%/fre?%er
comrercial |y avai BaBFEEh\#@Pe]r tlﬁlas%frfeﬁf@ﬁar mRSJavpn 93 &Rgborlatim | Cl
Anmericas, Inc. , @Dgpﬁﬂgﬁ 35De§3fa§§de 58 DE%&CZ@CJ.H& 92)’_a9§qugx9@ and 721.

veget abl e) ani mal ﬁl fats an]g]s]t such as olive % iastor oi |l s,
squal ene, and | an8 ?ﬂrn’t%\li“tliF'am Pétr"éuélﬁ‘ch AEPPERYI oFESBEYHecy|

ol eat te) ti sopr opy! Epapﬁsmé,tesagllyﬂmmmahart aty@rogiyueek, Imeatﬁeioﬂqg,ecyl
nyri state, |sopro ristate col_ s r enhapce_drug

di ffusibility; FI{L REeEo] coh%?grg%ﬁé a2 t&?’@ fgFl I‘Wh 1. ?‘ gafyhan.
derivati ves; fat t ;neacodOhem delsorsigsimiae | ol Uabmg‘eam i téIldexanarewes urea
and urea derivati MSﬁléé':G@l as ajrl &Pt Ot |crbé.ftfoesgattl{qe abbhbhﬁ m@f keratin

to retain noisture; polar solvents suet, as di nethyl decyl gb'osp oxi de)

net hyl oct yl sul fox?éléar‘d}Ph‘é’trhvyl PREPRIAidd cca RS | pyTEdivcayAEazidosor bi t ol |

di met hyl acet oni depogxﬁptba&&arf@sl depréleoad amiday | sut>$lo7<l deRaﬂdxane,
di met hyl f or mar ni dgh ch affecggker atin per meabi I iC. CI d which

sof tens the kerat Iﬁ% aci BR* VT Mhenet ;}‘P On a P%ﬂf ' benzyl

ni cotinate which Trermabnitol | i Btédaopenelyx izl dugher, m)l 2cal'ar2 hei ght

al i phatic surfact | f at I VWi ¢ e surface’
state of the ski n?g%gh%?gtﬁ%#nﬁﬁﬁ( Jéré(;d an Izegthtear%s of gé§%I to ”té%d :
sorbi tol anhydri dElBQEhSIa@mIWPEaPé and cOHRnedibaPRy avai | abl e under the -
trademark Tween Zﬂnﬁiﬁ%éﬁstlrﬁ%@rﬁ@ﬁaﬂ n&ru aS M%Md@ﬁgo'f her pol ysor bat es
such as Z1, 40) 60, 61, 65, 80, 81, and her enhancers |nc{ude ol eic
and linoleic acids, ashRfiR¥enti ﬁ“cﬁaﬁFheQﬁnlluscﬁEPFFat MPEF BRIt DFRene,

t ocopherol, ~., tpeaplﬂeﬁetnacet aE®i t ieopteery| | iMeplieabetanén onend

enbodi nent of the § gsgg&__ |A"|vent| on, the bio.~dhesive conposition conprises
a mixture of at |&as he Wt ‘er - i nsol ubl e .7 .. . 60 bioadhesive and at

| east one wat er sol ubIbmblwtﬁf@ﬁ-lsvéucbrﬁsa@ml@@%géﬁ!hl% aMitotane
pharmaceutical |y gggepiapbsespd vent conpri si ng a solvent known to

pl astici2e the total bioadhesive co ition n a prefe d| ment ,
the pharmaceutical |y aARERHHWIS \r;"g‘ﬁ rE F?’Iuéa %EP é{ih‘ﬁﬁ‘ﬁi‘ %t om about "

20% t o about 53% hydwei ght based on the dry wei ght of the tot al

conposition, the ' pl aﬁ%ic'éggogq%%rt:gggﬁgg?vﬂrﬁ&f rgﬁ n.}.é 5,1[10%t0 30%

by wei ght based on the Fry Wel 0S| |on
bi oadhesi ve ¥t er AnksneaplrstIr an asionetsfr owfabéﬁRHSQO%fPélabou@C%% by

wei ght RBasadnQBheRs Hh¥h Vel Fodhalh@ciat al bi oadhesive conpvsitivn. Mre
preferably, the bioadhesjve corrp05| tion of theggresent i nventi 8[\ conpri ses

about 10% t 0 54boufNEBDABK-ARIHAT - UgE nol 8 chaPfde BGREABETSe, about
18%t0 maerae%ay Bﬁbgbhaxfﬂiu@e WeEtﬂferadlelibl srbmoatimsines, BaﬁmpinéQ‘r’f)tof .
about 6 al ve 0 5% ght of an
active g:g%r’%gv@ég gﬁrl? °paary ?1 P & tﬁo%ig a%?}v)fadhea g¥en %rbosi tion,
and may I.f-tsliEIpIrenaBJeneonpanéed @él%gitjhmwér. |nDane‘an\wh suffieghamineo bind

the ot h%ﬁﬂé%?é%%&ﬁ Pb?éﬁi&@ﬁ e@ﬂ@ﬁ%ﬁhﬁﬁ@ﬁpﬁtﬁﬁ&m%m% sol ubl e

PVP and anot he esrve, preferabl natural gum . . In particular,
it has dif®050OPRedl JaBasAlidtnd PHEdoMiden kgllﬁyaeﬁ'&ﬁ??'s EHFMOPEUCHE : t he

Eol yzﬁcdﬁrdﬂlmbl ogethesipitegnd @@im;hl:e:lBVP i Beneigimayied axophiniweler sol uble
I 0adnhe ar ITBCEU'[I acc a o ve onpri si ng a
sol vent %&lejs p?égg?tﬁ%e alld"t EXBP hcggfvﬁ °r°n§%°g '?%n

bi oadhesi ve éénposntnpheomom@}mm a @mureusbnsﬁﬁsvéﬂe&mﬁesmé is
formed. plhirgh8sHbbmiSe CORP! Bi&lvb1uRa RECt ed because neither

!



karaya gum nor soluble PVP alone is a pressure-sensitive ,~' ~r adhesive.
The fozmati on of a bi oadhesive/ pressure-sensitive adhesive conposition is
. formed when karaya gum and PVP are enployed at a ratio of between 1:10 and
lo:1. .r 61 I n general, the bioadhesive conposition can have Y he
foll owi ng types and anounts of ingredients. -
I ngredi ent Typi cal Pref erredQOpti nunRangeRangeRange( % by wei ght f ( %y .
wei ght) (%y wei ght) H oadhesive5 to 5010 to 4D20 to 30pVP5 tq 5010 to 4015
to 30Sol venth toA}Qé@ LQmBe7erio 5IutEve Ayeht 1 2% SCELBPTYTAB%ro0 30 The
anount and type 0O Bre urred in tthe pref erred enbodi nents will depend . .
on the W@#@]@T@yﬁélgf‘mﬁ%ﬁ‘%o Sént in the bi oadhesé vetr?cor;%o%i tion, as
wel | as the dype ofr ipirestaescvaypbutrariyy EruaBaAYGR @t 158G Thirough -
routi ne experinentation.. Typi ?éﬁ&olédéeaﬁﬁpp'ws@iﬂ&ent in an anount from °
about 59pEeaROUMBTHBY Wer ght, preferably fram about 10%40 ahaHt 40% by
wei ght of t heg dr yawveighitcaioalhedréedsal (FRERBRRYG Ve "CMpoST tion. Hovever, the
anount of _PVP Cg? he,Digher theDs 2ibarfiae , exaydrexyspi kermictinedepditdi ng on
the par $PEH¥Ar dg-usea’ 5 on.t he ?te. ira?’gdg gPghd | B Pfsetibamihend. Sai d
PVP pr efiet apl gl eaminero| RRARRH LHBF gh a ouE‘ 2,000 to 1,200, 000, rnvre
preferably 5.000 %0 |00p1000al1a8gugstTyicbaransy gk BSt ACRYAEHE € Pyp
having a nol 32Ul ar el ght of about 1,90Q,08Q-5Pe AboutFoimdfivs Bffols, al so
pref er r asinPvPezaie: sol PHEYNWE Bhar maceut i cal j ndust ry,un I
tradema Eéﬁlggiguggg,by BASEhAGycindwi gt aginfany: PTH CRE, '
POLYPLA E and OLYN by gBNoN Db sz oAy Secnidazde sey.
Pr eferr@@tmp&%?éﬁaﬁ%ﬁ%&ﬁ%ﬁ)@zs, 0. .90 and VA-64. In anot her
pr ef er r ed 1@R0g reAt c0f Teheni wrazwRlicoARdt 35dfesi ve composit i gn i ncl udes
a pressure-sensitiye adiesiyg dthgst FToypamosms Lrsateas BENFEL48RBSFue” as
used herein P&rer &% 553 Viscoel astf'[c ma rfiﬁtim@;;,ch adheptenamstiaat aneousl y
t o nost sllrdradediniet h thé“eéﬁﬁﬁPE‘é? 'on of “very slight presiurgmgﬂgg remai ns
per naner%}lfa']t,%@.ﬁfgriéepol ynpé:r:]i:Smadpmfessur FroPrsiiding m5§m ﬁic'igfthe
meani ng e termas use rein ifeld &S dodium? t p i 88 a
pressur@@@%ﬁﬁﬁ%%he%% ap“glraeisne%’orsﬁzfjarqgti ons as a pressure-sensitive
adhesi verpypgfggrﬁw.e with tackifiers, plasticizers or other additives. i
Sui t abl e priessur e-setnsi%ivtchdheﬁa}es iaac| uCemgticlr of EVRTPRARBG M Shatural
and synt heti c&hol YHEF®E Kiiown for_or sujtabl e_f Ol SR aPhbE ansstertal ~devi ce9
as hydr ophehi sr ashes| @y dimel udp PRSP or }gynt etic el astogers). such as

pol yi SObyéghggﬁeﬁ?tep%{%%lacﬂrﬁébul)ndﬁﬂne,Poslﬁ-ylpefh@h. FIFPERRT DI 0

copol yne anes, . pol yac . IS irh-@xepesz iveed

st yr ene/ bt @dine%@rco%?%?e‘?’s‘?e', 3 g%%?’%%ﬁ%r}alogrmr ef erred pressyrfssansitive
adhesi ves aregacr yhheipsbyiars) S¥8SFor 8YRRrt EulHY sofl\'/ent-b sed acrylic
pol ymers. The term ﬂ’?‘wﬁ 1 P0ley ABRUr i dirient @rtgdpten (R u§BIYEAYePthangeabl y
with the ait:4 38Fy| at e polyner). polyacryl ate and pol yacrylic adhesive .
pol yrrersms:emsiadtleeaeﬁn%ﬁﬁg%\%l own in the art. The term "sol vent - based"

i's used herein,to RBRRALSYBRbENE i dihigs,f iseledindirfactants. The acrylic 2
pol ymers useful” in practi gi ng' Lhe Lovention gegpewigulers Bfompesidplnor e
monomers of acryl i Euk¥FFEPERE"6T her copol yrer,i iab@el rré)l[(}?q_{ger $topERenacr ylic
pol ymer s al so igeid@cAqpdllyaBigsons . HadAPeF A0 at BE B dT Or rrelphacr yl at es
and/ or copol yneri zabl %nseecggq% Oﬂylnqui@egbnangf\yupﬁrpgﬂhi onal

groups. Hy var%ﬁﬁﬂj“ﬁqfe arfount " of each type (@‘O MRRQUBe 2U8lQch pd iz 10N esi ve
properties of the rEmiatMgzaeey| FECBO?%%QF an g‘e C %}nged as isié own in
the art. In gengrghl dia eyl | Ciimsgmme usasbhposed GFIarPT BBEL 505, by

wei ght of an acryfate or alkyl aCEXﬁ?&Erﬁe NONgRYraiN O Fhudndbarine .
functional nonShesPEEROISATeri £XBIE W T h 't he,acri}léate,Me@ 4.5 POk 1R 40% of
ot her rmnonersmf@mﬁ@imemnmﬂsimhicH’le@&HlSéz ®d includ€ acryljc acid, .,
met hacrylic acid Eut%!,_ @%r yl apgd s Dukadineet hadeybatsg, hexPPragY§Fdt®, hexyl -
met hacryl at e) Yetp ik u?y "“acrylate, 2-ethyl bu%é/éeﬁrg;tiggcryslj_ beiatbooct yl
acryl ate, isoopeylimaehaatrgl a?%‘-fpk?—r‘étzﬁ%/"?he%ﬁ)e czylate, 2-eth | hexyl '
net hacryl ate, geg)émgﬁ{;gkg&@ﬂe depdnarehdaculifarsdagberc P 18BFPAER, “ todecy!
met hacryl at e, I.;I‘ ecyl "aerylate andrtarziiggc%lldr@im@bybﬂaeinfunctional
monomers) copolMpierigaBrBewn Tht tHPEE6a 2 KyT ‘acryl aces ArJrethagry! ates,
whi ch can be used i npkustanabeneéscsuch as Chlorprothixene, P -

Flupentixol and Thiothixene;



s3 acid, nethacrylic acid) malefic acid, malefic anhydride, hydroxyethyl
acryl ate) hydroxypropyl acrylate, acrylam de, dinethyl acryl:arnide,
-acrylon~.trile, dinethylam noethyl acrylate, dinethylam noethyl A
nmet hacryl ate, tert-butylam nvethyl acrylate, tert-butyl am noet hyl T

met haczyl ate, met hoxyethyl acryl ate and net hoxyet hyl methacryl ate and ot her
nononmers having at | east one unsaturated doubl e bond which participates in
copol yrmeri zati on reaction in one nol etul e and a functional group on its
side chain such as a carboxyl group,, .a hydroxyl group._ a sulfoxyl group, an
anmi no group, an ani do &Fgﬁﬁ an ‘a'ﬁp%ll?&xyl ?“%% § aBenzZqUINgMdey of ocher
nononeric units i MArpdiprgmah&y| checapweiniovey s disimatpdred aldgtimpanecar boxylic
aci d-substituted I Vi Qi oat I rrol vi.nyl pyri di ne,
vi nyl pi razi ne, vi ﬁ!y%@éfgg gF’e, Cg}%llﬁgjlalh%ﬂdazo Oet\,ﬁlglxéﬁlldapkggg%?%nrﬁzmg' -
vi nyl oxazol e, viny étoéleé)-n%'@ rAdr opi onate and vinyl norphol i ne. Further _
details and exanplfsells agkaH | esadhashayesanhi ahi s BSWet abheamackhe !

practice of the invention are. descrihed_in , Satan, "Acrylic Adhesives,"
o —dbook_of AT d e8NS NP yatoie A deaefit debn FaPeetde ” A Ha s pp
396-456 (D. SatdassulegdrigeVan Nostrand Rei nhol d, New York |19891. Suitable

acrylic adhesiyes i aly : L.nc | yacryl ate
adhesi ves solédé_ 'u_nﬁ&qpﬁggﬁ%%e%%%sg%)uﬁg)g%ﬁl@;%gfi éggﬁarﬁ}gﬂ%ﬁo&many,
Eri dgewah@®9)arNelidPor IGPniBEL VACORA Mondeenstime. Alelpspnat s FouminumR]) by
Schenect gy (dddwfnatieRahte] NC. . ARcREBRTSARenchEM 00T K; AdddTP Ry Morton
I nternatjonal, I'nc., icago, Illinois; _and -EUDRAG T RL and by Roehm '
Phar ma G T Bar REDSTEY L2 ¥ odBFRFY i BTSSP e P T OTHRCE 98 the
pressureBs€rsidmae , adheBumea disash depermisl cipam t heh congeatrnady bae of active
agent us ieve . er apeud; ect. mpl.gal Ly, the, . '
pressureﬁg%a%gf:?f%\?’ggf les{eDe’ i's ilgrlffoglnﬁ{aefrmuné%%%gg%ﬁte'10% 5:8B38F  60% by
wei ght  dbrhdravielneiighn ofhceliylsat Wy iteadhd¥ipysocatposi tPimyroand
preferabdy; rizakout gla%sb9a8P0ut 1H4- AR BRSIcPIREer ablyoRhiy-120% to
about .~ ,r_40%Db V\Blght asedﬁan t he .dry wei ght_ of the total bhioadhesive
COMposi t%%?feqqﬂ?'ifétp'aL et eL i85 diSHTe FICa e Spl HOEAC S NRENESIN® the |
bi oadhesAaee yaglasiytleer, conmprl sSsndmiom aboid, | dfdrhecmdout M&GMHdiy nee. ~ght .
of a sol el RAsedact vl g bl ydiet . 1 1pfw aRalibneh¥ ! 0s 1 - dbous  50% by

a p pol y welig

wei ght o ymer, om about 2D% to about 53% t pexcent of
at | eastPTRAROXRYFCREFLILAAE, f r SRERBOTEL1ML.000 PREDISETP2DTI by DRERARCISF an
active agestopylasemeon Phendly Aeighlsa0ficiherd ot FhebiyDadbgSictaate,
co~rtposjti N, and mafourt er bf corrBri sye.&_(\lofal %nbi ndeﬁ infeanna anmount
suf fici entPTO BIITd t he SERET -PRGr edi ent SLYRYHIFT"The atTTVE BFSAT desi red
f oz topidulacatdmiidst, r s34 lorcydanide SoRgRFi¢zadidi t ApdiuthesS bl oydlesai ve
conposi téﬂ@ﬂ-@g_nge, %gF}Qﬁéfﬁ{ee%n%el?i‘ﬁéiféj}he.' n addition to the above
re may als

ingredients, t Y 0 be I ncorporated various, pharmaceutically

accept abl e addditi PBSiFAGREXEF A lentEVSR aFPEh| 85t & PRYRPREFedGif the art.
These adifildreefphendlcude t ahkofthplgeragent s paliitdtenr e chdstampheriilapl’ usef ul
in thos i ts_i i ctive~agent does not plasticize the o
bi oadhegﬁ’%{e‘;{')a%glﬁp%%s%iet f‘gﬁ, )f\g%%%?ﬁa@%&%l'phati c hydrocarbons, m xed aliphatic- . .
and aromat i c @fxdr dogiseheyrhe bhat xuds dr 8edk bods, Skubmroxideed &r-Gmatic

hydr ocarhansyiixdieseaat edaest s, PAUot8hReNBpriatd oR¥dr RESHA §h1w00d
rosins. Addi tional .additives |ncl Lide bi ndexs such as lecithin which "bi nds"'

the ot het® 'ed'g"w“‘é’ljisé‘&tf%,geﬁra? cABRCZ.-agents ' (thickeners) contai ning
silicone sucte7as Ammedeptitea)indagent:grade sand, precipitated silica,
anor phous silica, collgj,dalssidd con dioxi dg, fmdi%i ca,A“%ifA' ca gel,
quartz and particul ate srliceous materials conmercially avai abl € 'as
Syl oi d~, Cabosi | ~ChAgrbsxidinm®enmhiRiclpreding.or purposes of enhancing the
uni form consi stency or ygDBgEMYIOsEd PREBE ddM@olihdal swapasi i et nOt her
addi tives and excipi.ents include diluents, stabilizers, filler: | ays, .
buffering agents, a1 Foci%é]s €'hu &FQHF%) ;ﬁ?f’ﬂ‘?#aﬁﬁ&ﬁ{ag, a%ﬁ"b i%dants,
preservatives, flavdbrngopgemitss, c8oonght sChlgirgdent Sadrdumhelddde, Such
additives or excaphgBlsndteq! Minedl | ¥1USHkdubaAIO UM FddRI kY, 2504d1k el ght
. 0

of the bi oadhesive coiposition, and preferably from aboui 0 to about 1D%
by wei ght. The cofSas8it}efideaclefpadiorechher ifteesErdinnTEhebbr&m be
prepared by m xi ngotibgcefie OnetmsmaminRadiTesiriesdine) powdehloroserdd,qui d

form with the PVP and active agent, with or without a pressure-sensitive
adhesi ve, preferably in an appropriate volatile, |ower nolecul ar wei ght

sol vent. Wien a pressure (D 65 sensitive adhesive is used, preferably t-he
vol atile, |ower nolecular weight solvent is an oxganic solvent supplied '
with the pressure-sensitive adhesive, for exanple, the acrylic adhesive. *

Y o o o o —y -t o .

~

-~



Preferably, the mxture is tast at anbient tenperature and pressure
foll owed by evaporation of the volatile solvents, for exanple) by
. evaporation at slightly elevated tenperatures, to formthe bioadhesive
bl end. The non-vol atile or higher boiling point solvents such_as'the
pol yol s used in the conposition remain therein. An individual unit or
device (often referred to as a "delivery systenl) conprising the present
invention can be , prepared in any mmner known to those of skill in the
art. An ,. exenplary general nmethod of preparation is as follows: ' 1.
Appropri ate anmounRevigionehdol@ife poiadiem HypessloeisensiSodiem alidsiee(s) ,
sol vents) and/ or t(ﬁ-)ym n ( i e C ent(s) -»
are conbi ned and t ocrgldglf\éﬁlﬁy m xeg toggﬁl ﬂ%cn?%&\ftgséesfrl%ag‘?ﬁé %)rﬁde or nore
active agents are %Ws&aaeaowstw ‘m xture and agitation is carried out

until the agents) are Merichoial vofbsatds wcalils Hybrbgsptim adaes] ¢
conposition is beén(?&}l ~~ IM sbé_d as bo the.a h nd the actjve agent
source. ot herw se>°H et i NEFIGIRE i e MeFFEGIC3. iP)BFb‘S 71 at BEEMRAR s of

ot her bi oadhesi veChtmeideal (s) Amsarcintasl, kay aMargumic may sbéithen agglded to the
active agent CON@R&&%u’I‘féEHE@ a%@r&@%ug%&%i&ﬁﬁae,TheMgPJf-’RPPSé“0” s
then transferred to a coating o tion ere It oat ed 0 & rel ease
liner at a , cont$elfide.spekedi edMFF\'FER‘H@%‘%P Th¥erer¥@®s cohpesatson is then

66 passed throughvarcreriz | thiyrdee, t Medicureusf ficaldeyohati-bRepsOLESSI NG
solvents. 5. The San‘gom tion at ed. o t he rel eafﬁlll ner |o% t hen br ought

into contact with qekrRg (I 31 ?:l“%‘fj‘h’da??l ol | s P23+ Bpri at e
si ze and shape deTrvordomeystiease Gl 8¢ katcidn,f Tloindrnfenaok|Sakeramd and t hen
pouched. The or de.fhg;exsots%@s, t he amount of the ingredients, and the anount
and tine of agitation or mixing may be inportant process variables which
will depend an the spebitFPEUERIS ner $Uchct | V&8 ageR¥E22&l6IdpaRL s andlf or
cosol vents, enhan@r@é@m@deaqdulslaﬁc%@uegﬁl Ri &6, 26980 NiLBubkBRi ROTPOSIi ti on.
These factors can b ad usteg @/ t}&ﬁe skilled in the art, while keep| ng In
m nd the objects I?BT‘ 95y PR YRALBRAPLEA active agent and providing a - -
una. form product. It iBhepelseusth dbhadiceaomunbetrolof Bot hisnaiet Neds]iurt or i
exanpl e, other meg f .Ccoa Kin wel | the art !
QPf‘:syl%te Eb?ga%s&l %ﬂ:?gﬁ&%rﬁol c‘iB g?héﬁ'?

such as Mayer rod, gxavure, trusion,
cai endaring and NOFEFAGE  or CHEPRP é;sihe OB T ®IOker t aif r?“stt oL £ or

exa][rpl ebI in oneI en@;a&hﬁmﬁbl phﬁﬂést h@t-m@ph@g,eznassﬂrﬁ:y?ilasaol vednbpr_aylsol \égné,
preferably a poly co then the resultin xture Ls added to
t he ot her bi oadheggij ﬁpongn%s?% brrofng co‘éf‘?“é, %d ca?‘ri d out and
will also give degrldﬂwquéémwbaniﬂhdepr esent invent ors have found,

however, that by addi rl;gutﬁaqlaeg SO4R Qboﬁtﬂi}?c?du\i%ur%!éh E%%zléﬂéﬁﬁngum to a
m xt ure cont ai ni nﬁﬁt he PVP an IC%Ilvent S, esjve -

conposi tion will FEPEYBFNHIPRe 86?¥’e?e'f Fm%ﬁﬁulﬂ‘? Bgclﬁqﬁéyffa%r

typi cal |y occl usi EehyIhymixtoenppei meat Buprocser, vaalqmrrdi aiHydaadtiment ai n t he
bi oadhesi ve conpo t he d pe,
prevent |oss of tﬁeﬁggﬁ%§'p‘8§? and ggyndelln%q%égrggig tﬁ{elf%rlﬁ?r o%ﬁgnt)

render the indivi agéqnclaﬂmzthyéa:omwbr Whdyst em (i n conjunction with the

rel ease |iner) transposdiaidse) sagd geser ﬁhhMerPVlﬂlEét&rtQt egllar1Bat h prior
to and after appllfau on of the unit or stem su gaﬁ‘? Sui t abl e

materials that cafys BBUHELGTURASTIEI S Iss?lut SBontt H'&H“i)'ﬁ i nafes or as
r_oextrusivns, toAmdanm-ihéydaokiyigtyxier ar acudl, | kanau:n t hecad¢ and

include films or Fhlénrh 1d§.¥1es { egzogglﬂy% r@ﬁ’le% QQ‘JhQ/tE‘ESt %EPI'J o

pol ypropyl ene, yuret ane, pol yV|ny Vi nyl
chloride, polyvi n§w€|éwe Bébyammpa\mlﬁyneace&caﬁéamelns NEEARE 7.
et Py: ene/ vi nyl acabﬁgée?@llqml Mﬂﬁiﬁazota@h%/ﬁeﬂﬁdﬁdm@@ﬁ!l ad-ei‘eﬁ:@ﬁﬁbkm?ff )

net al - vapor pPos | or .,sneets ere ru 11 B
expanded syn?’ﬁetléngéi?%s"ﬁégt gr'd?sf"r"llcr% sngﬂ%(} A f r{]}i f“éSFi'cs)

kni t t ed Mrelmoprsinachoehes, Apeadropand, papéesonmma bamahy@, Ia;Ee:rlfgeaeral |y has
a thi Ck%%%%alnﬁxﬁéﬁﬁénge %L'-%VEQ £@00 mﬁxg??%ﬁié ang [t e £y oadhgsi ve

COﬁpOSItIOﬂ 1S general Yy IS ose on the ng ayer 1n a 't hi ckness
rangi ng Butylscopolammornium Bromlde Caroverine, 1metrop1um Bromlde

Cinnamedrine, Clebopride, Coniine  Hydrobromide, Coniine
Hydrochloride, Cyclonium Iodide, Difemerine, Diisopromine,



fromabout 12 to 250 microneters. The backing |layer may be ., pignented, -
for exanpt-e colored to either match with or ' conversely easily distinguish .
-fromthe site of application, ' and/or contain printing, |abeling and ot her
means of identification and/or tracability of the unit or systemitself.
The backing | ayer may further be made opaque or substantially opaque (i.e.,
preventsng light or certain energy wavel engths , from penetrating or
passing through), such as~by netal 3i;zation, fillers, inks, dyes and'the

| i ke, for purposes of protecting photosensitive active agents, such as

ket opr obeBxaphoty degiadalte0n raRdhm PELMRRE!, NGB0t 0al | einflift ongagt i ons or
irritations gn thet%'lébj ect. The release liner or peel strip is also

i nt ende8TPBLPReveRtPYETIRE  t h&CSLEPIRE agehEPARIAGR  enERTAYEL 18! t he

envi r onFenpipeatk ; Cedpt véhinjurdBvomlice!, Petition@tmdaidndidey Eysiosare| n
conjunction with the backing | ) transpqQrtable, gs.well as generally

pr ot ect%Pﬁgr%?Jb%n 'esi%%uéégﬁ%om ¥:l(?"gl‘l fé‘é‘?ﬁ%%ﬁfnéﬂ?hatlﬁ%%raa% PRé"F1 ke until
i ts appRvoacremne aleinfygerle Théebeverige, | MasrvesinegpiNaliveraneo

i nper meabk gm@NEmORE! USi ot ARG BUSt b@&ﬁ@?@%é?i@e Wi th e apactheul ar

bi oadhe5|%/ies d/ or active aigen,ts so_as not, to_int eéfere_ W th their

ul ti mat BYEBRFR r’é{?pl iFOAPF B8R AP he FAPRYRY WM PFERL e S R iRANIId 2hBt eri al s
chat caRipexosadl, $iydgobaidsidd,n chrimineddien) axilfanioat eBremids, -

coextrusl : or - | e ' .axe i he art and

i ncl udeégﬁé%_ %ﬁf’al ﬁ%&tﬁ}ﬁrggﬁé %%(réplf-'%we zé%%i’ ni!rﬁga r.A'V\hen t eé"qufease liner .
i s conpBeedverine mat pasmolptiodh t\gridaniymdoéedinr, r eSwiinepond8m; rel ease
(i.e., ir3cfGhi@RStdosdeeMavadi {ud airimalied +1praheqdi opsiathdne, ~
conpositi on%% for eX% | e paper, a coati ng mat.er i gl sucha{iﬁg3 a silicone may - -
be appl Fed°Fo™the TRereILE™ jTdmepyting, N ¥y CO¥Ar 3 mEdheneBYer erred

rel easeprbpel smixtes, f Tropensileer cTabbyiwvachhtt Bie r amd DuRontc rodiumi ngt on,
Del awar grngggr the trademark Myl ar ( and fluropolynmer (silicone) coated
films . "Commercially available from Rexam Rel ease, Oak Brook, Illinois
under the trédendi itbzopBot hANRAS2688L ahdrRgERL 3N CORfERATEPasn, St. _
Paul , Mcaneseizolndehri/Bept imdemal kr&isa,chPekibridde , ThEn®Giaxrgur at i on of
an indi i-‘i dual uinrilet7 or geéi vue%reé system g;.artl he gresent i ierntga%qd(éan be in
any shape-*pretetabl y SR gdBTePFT R shap e 9%and size {1805 sur f ace
area of Plafappideat Revpaxdni s Tededpaniny didcdepiding e Trifd ushdpeands achi eved, .
by convgpikgpgl. techni ques, for exanple, cutting or punching, and such N
techni ques are described, for_exanple, in U S. Patent Nos.. 5,D32, 207,

5, 405, 486 and® 5, A5 IS8551¥Re NSNS £8 ozf%'la?ﬁﬁf“ilgﬁti M ERRE; npor t ant
fact or Banflepeérine Ng Heheosazerand BEbapeowfuman Brndide dusBramrifiorer, del i very

System gleLhe- A esont loYeNM, ANd£al.BRcATl USLAG. DX Janaskl L ed I

the art as I'sS necessary to_eftect therapé. e sine should not
exceed fagbemnepemyasteer r e§hdrpedianede frokRIdHPL0. 1 CHPRTRSHIGG 60cnE,
and nor ecpeche) I exbdednge MétHPlabewbmidd, Couodéinsborbx38em-,Cadrdnepti mal |y
fromabqut 2.0 cnF 1o, about | T o) Si v I of the
pr esent gﬁﬁﬁgﬁﬁ%’n p.éroeq‘&e"rn gbl sug)(fﬁgn%ér’i sg%f gx%&q’?e\ie_ gaggggr?%%l—fdu I %|n2ed

t her ei nPiRndake tSeshiudi, r Bebygracedehse s R imydropedsigwengl Eael ragahaiie. of the

rel easepl hBREr £l ! eDRRALE NS Ahatlehe binadRashyr LYTpest &l Bparke utilized,
W t hout _an actjve agent, in a Iti-layer., delivery syste S an -
~~under PRYRECBHHERS ve |BRAGEPRROL, | aﬁ’%ﬁ?@?nﬁi rec%‘('?‘gl‘y]to %%tﬁ'or micosa
after reshyahopdhie Fimdasbehj NEU)aiapavk dlydreecdohe yel sompminile,

sol ubil{zed or cont.ai ned,il.10 r .0t h I ..and whi ch
ot her | %}e/g?grcrﬁ%?/}? rhenr%ydnp%{hggﬁﬂgi’ s@%ﬁlg%,géf‘%gﬁﬁ&tﬁ't%&%&é‘ Hesi ve
conposi Prehadst, t hexpramiaer | fRASACPE8iNe, fRiFoPeringet BHRAF#RNhakSpect, the
bi oadhespi yer cOIRAS, t | PReAbxdIte: iRfeeS EMFdridtNeEidd), MBRabemedidiptanh, Wit hout

an actiye agent, | reservpolr-type_deliver st em.as an underl ay '
adhesi viaﬁ?‘ RIS @Fzﬁ’figaﬁ’e ?‘véryllpgﬁgl%ﬁ' né#?% °va/h:i ch the active agent -,
i s sol ubilized. orAwontlzerative dreeparutke aesareglytanidgepdlumismg which

reser votgmaieg,epoh-ﬁ@e/tﬂia%exppeic COQprd Sgigpbodinent speledhs pioadhesive
conposi ti ons of the Eresent rnvention. |If the bioadhesi ve conpasition is

used asPEREBEARSH e PRRGFATOUAYIFPRNInT e LSRR Pe 3EFab?R ddg depot ,
t he bi oadkesdve | ayeherickqlenephecakréatde aimevedhmgent Emssratwiln,. | f the
bi oadhes| osi td I:S.Msed ar | yi adhesive layer to
t he Iayg%ggf)%?gfen‘i ngfla‘?%etlg(l: ;é(/e g%ae’ﬁlligfgheat?&fgﬁgg%\’/e g?/er 'S n\a{tm'dj acent to
and in contact with a first nmajor surface of the active agent |ayer. The
conposition may then include a backing |layer which is in contact with a
second mgj or surface of the active agent |ayer which is opposite the first | .



maj or surface of the active agent |ayer; and a renovable rel ease |iner
which i's in contact wwth a second maj or surface of the adhesive |ayer which
.i1s opposite to the first major surface of the active agent layer. If the

bi oadhesi ve |l ayer is used without an active agent as _ a separate

underlying 1ayer, the thickness of the underlying r' layer is géner ally in

the range of 1 to 10 mls thick) m)r:gaapreferably 2 to a mls) and nost
preferably 4 to 6 mils thick. One especially preferred enbodi nent for the

bi oadhes] NOST QL esy; | e PV sa(ﬁ&t}&;' preferably
a nat urg#yg%% nor'e g)l%g’ E?%EP? k%%/gtgr&af%ur%’ ;6?“5833?%%' plas '|Ilc°| %%P" which is
pr ef er abt 9rYF3nri n; Pifagapaeat eP5HENERNLNMI FHabsopelf erRdiyridipel yhydri ¢

al cohol p; SPFrSsr el er abk¥prbst¥ OPY| KRR rakyEl! | FKaQPB1RE MALACLI Ve agents
if the active agent. source is not separate fromthe bi oadhesive -

conposi $PER e afBHRPEITRNGacRUE t FERIFRANGgeht1TPIRSTilncl uded) . .
in vvel gbﬁrf/ﬁlbﬂsﬁh@,n TR ip0a®i owdl ZHlimsdiget, of the at Iea;t one ; sol uble
PoLYYI VLY L0 SRS RO ERE e [ 0CEAVELS, 94D RS RYuXBYdRLE sl and

| ngr edi 2hi dyyor Ted Pr dfogrsedWpt € itreRen galdasgeRanie{dé by wei ght) ( %oy

wei ght) ( %y ig I 0 : P5 to 307 to 159 to .
13Pr opyl ene Jg'yco %%iglgwt%és%’r)%é’%"égg%% §'f)n'{sozo to 4025 to 35

| f the bi oadMesi VA tdatipasi €re®s coftdiusinghe one or nore active agents, the

anmounts of the foxngeei-ag mong?kﬁmﬂayn&?esadi geéed RY thoseagkihl ed in the
on the anount gnd type. of the one or nore active agents. A

art dependin , Ve
preferred V\e"rgﬁhf‘rlaﬁ’t‘i’t?'of kPSSP AP EBOSMAGr i n P4 9SO ORT 48in81 to 1; 2
: rm[e pral awd&ow%;aim lhgel:']lcEc}oxu%ligfeefZ e{Flﬁxiziri'd@Eth -G?ndi&ﬂ:diriQE k?yara
gumto propylene col is.of from 10; o.1:1, e prefera .abou
1:0.8. A pre#cg‘ﬁ“é c%eqeght FRPFH 1 'g-%éaWﬂ’o kggg{’a gu%"l‘%lc ffom 1: 1 to.
1:7, preferdbtifindigel: ¥idrarhiase Fewh Zidomddiived; idnd he especially
preferred . compasiddan [fudhe 580l &ahoueelsihoCdndiod: paRALALG AdNesT ve
e o

| ayer, then the conposition Is capab ecreasing the tine required for
adhesi on of AMAHAEAY| on PRIMARIYALY | ssueCsH angeh anCwidnakdasge t he

conposi ti on wEfwEas dabzbe NSl rides SuaianPsiariuinblly Bicddrergment of
contact with no additiqnal _pressyre. The follo 'r{%ﬁex mples will further
describe t he*i nstACTRoeRif on, NG AFEBsdd f e agur poset e -

i|lustratiorMerbigazome, shobxbxiatinge coRsddehgd caexingi tiRigpawidmy way the- -.

invention b is¢l osed Rek rce 9 S j I refers
t o percent ag%ﬂg?%%%rﬁ'_ ui%%flgﬁﬁﬁfg?i onggﬁéga/i?/\!gi gh P%%AH\;\%% fgpbgggjs and
t enper at ur esXBREEYi Y HF i degrees Celsius (O. r. ,..)_ 71

75. Anxiolytic drugs, including:

Arylpiperazines such as Buspirone, Gepirone,
Ipsapirone and Tondospirone.

Benzodiazepine derivatives such as Alprazolam,
Bromazepam, Camazepam, Chlordiazepoxide, Clobazam,
Cloxrazepate, Chotiazepam, Cloxazolam, Diazepam, Ethyl
Loflazepate, Etizolam, Fluidazepam, Flutazolam,
Flutoprazepam, Halazepam, Ketazolam, Lorazepam, Loxapine,
Medazepam, Metaclazepam, Mexazolam, Nordazepam, Oxazepam,
Oxazolam, Pinazepam, Prazepam and Tofisopam;

Carbamates such as Cyclarbamate, Emylcamate,
Hydroxyphenamate, Meprobamate, Phenprobamate and Tybamate;
and

others such as Alpidem, Benzoctamine, Captodiamine,
Chlormezanone, Etifoxine, Flesinoxan, Fluoresone, Glutamic
Acid, Hydroxyzine, Lesopitron, Mecloralurea, Mephenoxalone,

o
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,'". Exa~rr,ele 1 I nc~~edient % w w Hi oadhesive (karaya gun®? 21 ' -

Pol yvi nyl pyrrol li done 11 Sol vent (propylene glycol) 7 Solvent (glycerin) 19

-4. Anest heti c agent base (lidocai ne base) 28 Anesthetic agent salt

(pril ocaine hydrochloride) 14 The final product is manufactured by first
bl ending the . |idocaine base, prilocaine hydrochloride, propylene glycol,

PvP and glycerin at about 70 to 90C until all of the drug
solution is then cooled to 20 to 35@%ﬂ|or to' .r' adding

Once the Kkar um.i s added, fin COMPOSI i S ap
suitabl e ba rﬁégﬁEPEPvaIQ§GEﬁmé aﬁ ﬁ°dﬁélye§%ﬁ?cg

s di ssol-ved. The
t he karaya gum’
ied to.a

PPfn (RBR exanpl e,

t he filnlsolzkdm-detohhe trademar k Sontara 8100) manuf actured by DuPont de

Nerours, E-Lrc at g 0oa. o UELAL NGl DRk aYEEE) ANChALTR, {0 about 100C to

accelerate t%e fornmatron

72 Exanple |a

In exanple &, aEeenﬁbgﬁtléhOI%.pweﬁadéagas foll owed w thout a drug. The
conposi tion can l@%h%ﬁﬁﬁn@edén?fga@i@%e AR URTBGL BoRINBRENR kY er, of an

active agent_ can , rror tore va

atile rocesslng

sol vent s. Hﬁﬂ@@F@ﬁleAMWCFHP95EER¥EKH1 uEE5°§y oetyreyengline,

Pol yvi nyl pyrmpblxd@rreeaos&r(&ol |i dpp HOA) Salevent (Ppanyl poer ghyeol ) . 26. 8 |

Pl asti ci zes er|n i oadhesi ve conpaqsition is prepared"
by conbinind&gﬁ¥% m%ﬁﬁéﬁérb?ekar§v§“éﬁﬁfegbn%5€rﬁﬁiw\Mﬂ %ﬁ°t§5PBble PVP
( PLASDONE KG(I&)xop?:eM%LwéW weiscet hetene, acldoprd x¥énuly ofMadtuamol , and
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73 EXAMPLE' 2

Quaternary ammonium compounds such as Bevonium Methyl

Sulfate, Clutropium Bromide, Ipratropium Bromide and

Oxitropium Bromide;

Xanthine derivatives such as Acefylline, Acefylline

Piperazine, Ambuphylline, Aminophylline, Bamifylline,

¢choline Theophyllinate, Doxofylline, Dyphylline,

Enprofylline, Etamiphyllin, Etofylline, Guaithylline,

Proxyphylline, Theobromine, 1-Thecbromineacetic Acid and

Theophylline; and

others such as Fenspiride, Medibazine, Montekulast,

Methoxyphenanime, Tretoguinol and Zafirkulast.
78. Calcium channel blockers, including:

Arylalkylamines such as Bepridil, Ditiazem, Fendiline,

Gallopanil, Prenylamine, Terodiline and Verapamil;

Dihydropyridine deraivatives such as Felodipine,

Isradipine, Nicardipine, Nifedipine, Nilvadipine,

Nimodipine, Nisoldipine and Nitrendipine;

Piperazine derivatives such as Cinnarizine,

Flunarisine and Lidoflazine; and

others such as Bencyclane, Etafernione and Perhexiline.

79. Calcium regulators such as Calcifediol, Calcitonin,

Calcitriol, Clodronic Acid, Dihydrotachysterol, Elcatonin,

Etidronic Acid, Ipriflavone, Pamidronic Acid, Parathyroid

Hormone and Teriparatide Acetate.

80 Cardiotonics such as Acefylline, Acetyldigititoxins,

2-Amino-4-picoline, Amrinone, Benfurodil Hemisuccinate,

4
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(5811)10~ZOEuhaaobbk®9iiﬁ@0)4¢éﬁbs such as Deferozmine, Diticcarb !

Sodium, Edetate Calcium Disodium, Edetate Disodium, Edeate

Sodium, Edetate Trisodium, Penicillamine, Pentetate Calcium
Trisodium, Pentectic Acid, Succimer and Trientine;

82. Cholecystokinin antagonists such as Proglumide.

83. Cholelitholyrtic agents such as Chenodiol, Methyl tert-
Butyl Ether, Monooctanoin and Ursodiol.

84. Choleretics such as Alibendol, Anethole Trithion, e
Azintamide, Cholic Acid, Cicroteoic Acid, Clancbutin,
Cyclobutyrol, Cyclovalone, Cynarin(e), Dehydrocholic Acid,
Deoxycholic Acid, Dimecrotic Acid, o-Ethylbenzyl Alcochol,
Exiproben, Feguprol, Fencibutirol, Fenipentocl, Florantyrone,
Hymecromone, Menbutone, 3- (o-Methoxyphenyl) -2-phenylacxrylac
Acid, Metochalcone, Moquizone, Osalmid, Ox Bile Extract, 4.4'-
Oxydi-2-butanol, Piprozolin, Prozapine, 4-Salicyloylmorpholine,
Sincalide, Taurocholic Acid, Timonacic, Tocamphyl, Trepibutone
and Vanitiolide.

85. Cholinergic agents such as Aceclidine, Acetylcholine
Bromide, Acetylcholide Chloride, Aclatonium Napadisilate,

Benzpyrinium  Bromide, Bethanechol chloride, Carbachol,
Carpronium chlorade, Demecarium  Bromide, Dexpanthenol,
Diisopropyl Paraoxon, Echothicphate lodide, Edrophomium

chloride, Eseridine, Furtrethcnium, Isoflurophate, Methacholine
chloride, Muscarine, Neostigmine, Oxapropanium Icdide,
Physostigmine and Pyridostigmine Bromide.

86. Cholinesterase inhibitors such as Ambenonium Chloride,
Distigmine Bromide and Galanthamine.

87. Cholinesterase reactivators such as Obidoximine
Chloxide and Pralidoxime Chloride.
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Coca, Demanyl Phosphate, Dexoxadrol, Dextroamphetamine Sulfate,
Diethlpropion, N-Ethylamphetamine, Ethamivan, Etifelmin,
Etryptamine, Fencamfamine, Fenethylline, Fencsolene, Flurothyl,
Galanthamine, Hexacyclonate Sodium, Homocamfin, Mazindol,
Megexamide, Methamphetamine, Methylphenidate, Nikethamide,
Pemoline, Pentylenetetrazole, Phenidimetrazine, Phenmetrazine,
Phentermine, Picrotoxin, Pipradrol, Prolintane and Pyrovalerone.

89. Decongestants such as Amidephrine, Cafaminol,
Cyclcpentamine, Ephedrine, Epinephrine, Fenoxazoline,
Indanazoline, Metizoline, Naphazoline, Nordefrin Hydrochloride,
Octodrine, Oxymetazoline, Phenylephrine Hydrochloride,
Phenylpropanolamine Hydrochloride, Phenylpropylmethylamine,
Propylhexedrine, Pseudoephedrine, Tetrahydrozoline, Tymazoline
and Xylometazoline.

90. Dental agents, including:

Bisphosphonates (anti-periodontal disease and bone
resorption) such as Alendronate, Clodronate, Etidronate,
Pamidronate and Tiludronmate; Carryies Prophylactics such as
Argainine and Sodium Fluoride;

Desensitizing Agents such as Potassium Nitrate
and Citrate Oxalate.

91. Depigmentors such as Hydroquinine, Hydroquinone and
Monocbenzone.

92. Diuretics, including:

Organomercurials such as Chlormerodrin, Meralluride,
Mercamphamide, Mercaptomerin Sodium, Mercumallylic Acid,
Mercumatilin Sodium, Mercurous Chloride and Mersalyl;

Pteridines such as Furterene and Triamterene;

Purines such as Acefylline, 7 -
Morpholinomethyltheophylline, Pamabrom, Protheobromine and
Theobromine;

Steroids such as Canrenone, Oleandrin and
Spironolactone;

Sulfonamide  derivatives such as Acetazolmide,
Ambuside, Azosemide, Bumetanide, Butazolamide,
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Uracils such as Aminometradine and Amisometradine;
others such as Amanozine, Amiloride, Arbutin,
Chlorazanil, Ethacrynic Acid, Etozolin, Hydracarbazine,
Isosorbide, Mannitol, Metochalcone, Muzolimine,
Perhexiline, Ticrynafen and Urea.
93. Dopamine receptor agonists such as Bromocriptine,
Dopexamine, Fenoldopam, Ibopamine, Lisuride, Naxagolide and
Pergolide. -
94. Ectoparasiticides such as Amitraz, Benzyl Benzoate,

Carbaryl, Crotamiton, DDT, Dixanthogen, Isobornyl
Thiocyanoacetate - Technical, Lime Sulfurated Solution, LIndane,
Malathion, Mercuric  Oleate, Mesulphen and Sulphur -

Pharmaceutical.
' 95. Enzymes, including:
Digestive enzymes such as o-Amylase (Swine Pancreas),
Lipase, Pancrelipase, Pepsin and Rennin;
Mucolytic enzymes such as Lysozyme;
Penicillin inactivating enzymes such as Penicillinase;
and
Proteolytic enzymes such as Collagenase, Chymopapain,
Chymotrypsins, Papain and Trypsin.
96. Enzyme inducers (hepatic) such as Flumecinol.

97. Estrogens, including:

Nonstercidal estrogens such as Benzestrol,
Broparocestrol, Chlcrotrianisene, Dienestrol,
Diethylstilbestrol, Diethylstilbestrol Diproprionate,

Dimestrol, Fosfestrol, Hexestrol, Methallenestril and
Methestrol; and

Steroidal estrogens such as Colpormon, Conjugated
Estrogenic Hormones, Equilenin, Equilin, Estradiol,
Estradicl Benzoate, Estradiol 178-Cypionate, Estriol,
Estrone, Ethinyl Estradiol, Mestranol, Moxestrol,
Mytatrienedicl, Quinestradiol and Quinestrol.
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90) 17. 9fduprednpdengooodcejaty,  Fluprednisolone,  Flurandrenclide,
Formocortal, Halcinonide, Halometasone, Halopredone Acetate,

Hydrocortamate, Hydrocortisone, Hydrocortisone Acetate,
ydrocortisone Phosphate, Hydrocortisone 21-Sodium Succinate,
Hydrocortisone Tebutate, Mazipredone, Medrysone, Meprednisone,
Methyolprednisolone, Mcmetasone Furcate, Paramethasone,
Prednicarbate, Prednisolone, Prednisolone 21-
Diethylaminoacetate, Prednisone Sodium Phosphate, Prednisolone
Sodium Succinate, Prednisolone Sodium 21-m-Sulfobenzoate,
Prednisolone 21-Stearoylglycolate, Prednisolone Tebutate,
Prednisolone 21-Trimethylacetate, Prednisone, Prednival,
Prednylidene, Prednylidene 21-Diethylamincacetate, Tixocortal,
Triamcinolone, Triamcinolone Acetonide, Triamcinolone Benetonide
and Triamcinolone Hexacetonide.

100. Gonad-Stimulating principles =such as Buserelin,
Clomiphene, Cyclofenil, Epimestrcl, FSH, HCG and LH-RH.

101. Gonadotropic hormones such as LH and PMSG.

102. Growth hormonme inhibitors such as Octreotide and
Somatostatin,

103. Growth hormone releasing factors such as Semorelin.

104. Growth stimulants such as Somatotropin.

105. Hemolytic agents such as Phenylhydrazine and
Phenylhydrazine Hydrochloride.

106. Heparin antagonasts such as Hexadimethrine Bromide and
Protamines.

107. Hepatoprotectants such as S-Adenosylmethionine,
Betaine, Catechin, Citolone, Malotilate, Orazamide,
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and Mizoribine.

110. lon exchange resins such as Carbacrylic Resins,
Cholestyramine Resin, Colestipel, Poladexide, Resodec and Sodium
Polystyrene Sulfonate.

111. Lactation stimulating hormone such as Prolactin.

1l2. LH-RH agonists such as Buserelin, Goserelin,
Leuprolide, Nafarelin, and Triptorelin.

113. Lipotropic agents such as N-Acetylmethionine, Choline
Chloride, Choline Dehydrocholate, Choline Dihydrogen Citrate,
Inositol, Lecithin and Methionine.

114. Lupus erythematosus suppressants such as Bismuth
Sodium Triglycollamate, Bismuth Subsalicylate, Chloroguine and

Hydroxychloroquine.

115. Mineralcorticoids such as Aldosterone,
Deoxycorticosterone, Deoxycorticosterone Acetate and
Fludrocortisone.

116. Miotac drugs such as Carbachol, Physostigmine,
Pilocarpine and Pilocarpus.

117. Moncamine oxidase inhibitors such as Deprenyl,
Iproclozide, Iproniazid, Isocarboxazid, Moclobemide, Octomoxin,
Pargyline, Phenelzine, Phenoxypropazine, Pivalylbenzhydrazine,
Prodipine, Toloxatone and Tranylcypromine.

118. Mucolytic agents such as Acetylcysteine, Bromhexine,

Carbocysteine, Domiocdol, Letosteine, Lysozyme, Mecysteine
Hydrochloride, Mesna, Sobrerol, Stepronin, Tiopronin and
Tyloxapol.

119. Muscle relaxants (skeletal) such as Afloqualone,
Alcuronium, Atracurium Besylate, Baclofen, Benzoctamine,
Benzoguinonium Chloride, C-Calebassine, Carisoprodel,
Chlormezanone, Chlorphenesin  Carbamate, Chlorproethazine,

Chlozoxazone, Curare, Cyclarbamate, Cyclobenzaprine, Dantrolene,
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Metaxalone, Methocarbamol, Metocurine Iodide, Nimetazepam,

Orphenadrine, Pancuronium Bromide, Phenprobamate, Phenyramidol,
Pipecurium Bromide, Promoxolane, Quinine Sulfate, Styramate,

Succinylcheline Bromide, Succinylcholine Chloride,
Succinylcholine Iodine, Suxethonium Bromide, Tetrazepam,
Thiocolchicoside, Tizanidine, Tolperisone, Tubocurarine

Chloride, Vecuronium Bromide and Zoxolamine.

120. Narcotic antagonists such as Amiphenazole,
Cyclazocine, Levallorphan, Nadide, Nalmfene, Nalorphine,
Nalorphine Dinicotinate, Naloxone and Naltrexone.

121. Neuroprotective agents such as Dizocilpine.

122. Neotropic agents such as Aceglutamade,
Acetylcarnitine, BAniracetam, Bifematlane, Exifone, Fipexade,
Idebenone, Indeloxazune Hydrochloride, Nizofenone, OXiracetam,
Piracetam, Propentofylline, Pyritinol and Tacrine.

123. Ophthalmic agents such as 15-ketoprostaglandins.

124. Ovarian hormone such as Relaxin.

125. Oxytocic drugs such as Carboprost, Cargutocin,
Deaminooxytocin, Ergonovine, Gemeprost, Methylergonovine,
Oxytocin, Pituitary (Posterior), Prostaglandin E,, Prostaglandin
F,, and Sparteine.

126. Pepsin inhibitors such as Sodium Amylosulfate.

127. Peristaltic stimulants such as Cisapride.

128. Progestogens such as Allylestrenol, Anagestone,

Chlormadinone Acetate, Delmadinone Acetate, Demegestone,
Desogestrel, Dimethisterone, Dydrogestercne, Ethisterone,
Ethynodiol, Flurogestone Acetate, Gestodene, Gestonorone
Caproate, Haloprogesterone, 17-Hydroxy-16-methylene--
progesterone, l7a-Hydroxyprogesterone, 1l7a-Hydroxygesterone
Caproate, Lynestrenol, Medrogestone, Medroxyprogesterone,

Megestrol Acetate, Melengestrol, Norethindrone, Norethynodrel,
Norgesterone, Norgestimate, Norgestrel, Norgestrienone,
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Sulprostone and Trimoprostil.

131. Protease inhibitors such as Aprotinin, Camostat, "
Gabexate and Nafamostat.

132. Respiratory stimulants such as Almitrine, Bemegride,

Carbon Dioxide, Crepropamide, Crotethamide, Dimefline,
Dimorphclamine, Doxapram, Ethamivan, Fominoben, Lobeline,
Mepixanox, Metamivam, Nikethamide, Picrotoxin, Pimeclone,

Pyridofylline, Sodium Succinate and Tacrine.

133. Sclerosing agents such as Ethanolamine, Ethylawmine, 2- v
Hexyldecanoic Acid, Polidocanol, Quinine Bisulfate, Quinine Urea
Hydrochloride, Sodium Ricinoleate, Sodium Tetradecyl Sulfate and
Tribenoside.

134. Sedatives and hypnotics, including:

Acyclic ureides such as BAcecarbromal, Apronalide,
Bomisovalum, Capuride, Carbromal and Ectylurea;

Alcohols such as Chlorhexadol, Ethchlorvynol,
Meparfynol, 4-Methyl-5-thiazoleethanol, tert-Pentyl Alcohol
and 2,2,2-Trichloroethanol;

Amides such as Butoctamide, Diethylbromoacetamide,
Ibrotamide, Isovaleryl Diethylamide, Niaprazine,
Tricetamide, Trimetozine, Zolpidem and Z2opiclone;

Barbituric acid derivatives such as Allobarbital,
Amobarbital, Aprobarbital, Barbital, Brallabarbital,
Butabarbital Sodium, Butalbital, Butallylonal, Butethal, ia
Carbubazrb, Cyclobarbital, Cyclopentobarbital,
Enallylpropymal, 5-Ethyl-5-(l-piperidyl) barbituric Acid,
S-Furfuryl-5-isopropylbarbituric Acid, Heptabarbital,
Hexethal Sodium, Hexcbarbital, Mephobarbital, Methitural,
Narcobarbital, Nealbarbital, Pentobarbital Sodium,
Phenallymal, Phenobarbital, Phencbarbaital Sodium,



8. A conposition as clainmed in claim?7, wherein the at |east one soluble
PVP is.prresent in an anount of from5-30 wt% the kayara gumis present in
an amdunt“of- from 10-50 wt% th, e polyhydric alcohol is present i+i-an-
anount of from7-40 wt% and the glycerin is present in an arrzount of
firom10-50 wt% all based on the conmbi ned wei ght of the at |east one

sol ubl e PVP, the kayara gum the pol t:,ydrl c al cohol and the glycerin. 9. A
conposition as clainmed in claim?7, vvherel n the at | east one soluble PVP is

resent in a th A@aﬁ[y n an
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claimed in claim ‘Pe FRET RFFPYMe werHhtativeso o?uctbne 3% | BEREIEMEMVP to
kayara gum i Dodefhzepat; 1 t @staZoldid, A EDufunsializepamas CFaup®gepdncl aim 7,

wherein the Il%%agoip’go of &B%é‘é Argast one, @éP#gm!(ayaﬁgt%gg%ésﬂg g];f[ om

1:3 to 1: 4, sitionfas clTaimed Tn C wher ei
rati o of the GagepamgulienazepaeandnTriasdlimom 10:1 to 1.2. 13. A

coxnposi tion as chabfiedel NsGLR! B Tamibier @l bR MO BBLcLah BrGhidayara gum

to propyl ene choI Is of from10:1 t : 14.” A’composi ti on according to. .
claim7, whel @il e Bspsyﬁm%bieﬂr@&ﬁm &aﬁﬁ%esﬂr@"\asw endagmsTHM 15 A
cConposi tion FrdalidieTedot s €1@h rnrbmmaeaﬁarsddmnoneomdémre active agents is .
sel ected fromthe g‘gconmstlng of thq:[t ¢S gntl-lnjﬁlamratorles

anal gesics, antim 8?‘ ARATER Nt PRTRr 0B al Y dert3dP2035Rt sT anET bHtY cs

anor exi cs, pdaEtmpeptmate, HaaxgPrpyretei m@mmggpobmme{matéo Negoni3dtand opi oi d

ant agoni sts, @QnthefBthGse MI neopl asti cs, antipark-insoni ans,
antidiuretics, hor nones, %I’OﬂChOdl | at ors; central nervous system stinmulants

and agents, o-:yofhdsrahndismistdiivgsorsich @s (Bpebrrd@raA. corpbaTalon for

adm ni strati cg@tcarmg;cous CREBRaanes pérmuieidy, Nor enasthye ag@;u,ga@@rrprl Si ng

(a) a source ne or nore actiye ents; (b) an adhesive er dapt ed

for adheri ngctq'ﬂ' @ﬁﬁBFlBth‘h%'osaﬁlfﬁg%’fﬁf ARAPEN r tFEr?' ﬂtc’aja

adm xture whidlioczadprndetri¢lqgfad; | east one sol ubl e polyr~inyl pyrrolidone

pol ymer (PVP): (1 ioh gals hPAsd: A b% hesi venuandnisd 1) MEBHIBRALLY, One Of
Int )

nore sol vents, wher source contalning t re active

agents, incl (Ri@eridiepar BR¥riepediongn Tael wultdsey and o33 idemidend (c) a
backi ng | ayer whi @inh8z6T6ha!Si VEet Drddi®edCl i acagenks angcuhiuglohs, i n
contact m‘trlﬁeéio ep?gggeaAgyﬁéthaqualone, and
others such as Acetal, Acetophenone, Aldcl, Ammonium
Valerate, Amphenidone, d-Bornyl o«o-Bromoisovalerate, d-

Bornyl Isovalerate, Bromoform, Calcium 2-Ethylbutanoate,

Carfinate, @-Chlorolose, Clomethiazole, Cypripedium,
Doxylamine, Etcdroxizine, Etomidate, Fenadiazole,
Homofenazine, Hydrobromic AaAcid, Mecloxamine, Menthyl

Valerate, Opium, Paraldehyde, Perlapine, Propiomazine,
Rilmazafone, Sodium Oxybate, Sulfonethylmethane and
Sulfonmethane.

135. Thrombolytic agents such as APSAC, Plasmin, Pro-
Urckinase, Streptokinase, Tissue Plasminogen Activator and '
Urckinase;

136. Thyrotropic hormones such as TRH and TSH.

137. Uricosurics such as Benzbromarone, Ethebenecid, Qrotic
Acid, Oxycinchephen, Probenecid, Sulfinpyrazone, Ticrynafen and
Zoxazolamine.



17. (Amended) A conposition according to claim16, wherein a first major
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diethylaminocethyl ether), Hexobendlne, Itramin Tosylate,
Khellain, Lidoflazine, Mannitol  Hexanitrate, Medibazine,
Nicorandil, Nitroglycerin, Pentaerythritecl Tetranitrate,
Pentrinicrol, Perhexiline, Pimefylline, Prenylamine, Propatyl
Nitrate, Pyridofylline, Trapidil, Tricromyl, Trimetazidine,
Trolnitrate Phosphate and Visnadine.

140. Vasodilators (peripheral) such as Aluminum Nicotinate,
Bamethan, Bencyclane, Betahistine, Bradykinin, Brovincamine,
Bufoniocde, Buflomedil, Butalamine, Cetiedil, Cicleonicate,
Cinepazide, Cinnarizine, Cyclandelate, Diisopropylamine
Dichloracetate, Eledoisin, Fenoxidil, Flunarisine, Heromnicate,
Ifenprodil, Inositol Niacinate, Isoxsuprine, Kallidin,
Kallikrein, Moxisylyte, Nafronyl, Nicametate, Nicergocline,
Nicofuranose, Nicotinyl Alcohol, Nylidrin, Pentifylline,
Pentoxifylline, Piribedil, Protaglandin E,, Suloctidil and
Xanthinal Niacinate.

141. Vasoprotectants such as Benzarone, Bioflavonoids,
Chromocarb, Clobeoside, Diosmin, Dobesilate Calcium, Escin,
Rolescutol, Leucocyanidin, Metegcufylline, Quercetin, Rutin and
Troxerutin.

142. Vitamins, vitamin sources, and vitamin extracts such
as Vitamins A, B, C, D,. E, and K and derivatives thereof,
Calciferols, Glycyrrhiza and Mecobalamin.

143. Vulnerary agents such as Acetylcysteine, Allantoin,
Asiaticoside, Cadexomer Iodine, Chitan, Dextranomer and

Oxaceprol.



" the one or nore active agents. 24. (Amended) A nethod for producing the
conposition according to claiml, conprising mxing (a) at |east one

sol ubl e pol yvi nyl pyrrolidone polyner; (b) at |east one bioadhesive;.(c)_a
therapeutically effective amount of one or nore active agents; (d) ‘
optionally one or nore solvents, to forma conposition; and contacting sald
conposition with a backing Iayer which is occlusive to said active agents.
25. (Amended) A nethod for producing the conposition according to claim 16,
conprising: (a) formng an active ag ent source which conpri ses one or nore .

active agents,, (%Clgoagggagtge&a&agg gg]%ugl)sl ye | ayer adapted for adhering

mucosal tlssue I'Ses m Xin | east one sol ubl e o
pol yvi nyl pyr¥4d.i (w@ﬁ@ebbm}#m@r ;suEhi ) aat E!l‘e’a—étmDnéebimadﬂl'b_ee'@it\ieicand 92
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net hod 1@#eﬁﬁ§ﬁQ§a§ﬁﬁ§ the %l?ﬁ?rQﬂﬁ}tﬁEHefﬁﬁ e&fEsilon of a conposition to

nmucosal tissmp, &BAVEI NiiRE 8PPlakkhget NRyEREPOSE t iHARACOHIH NEhb Qe Cl @i M 16
to nucosal tissue, mherebﬁ t he cgEBQS|t|on adheres to the nucosal tissue

subst anf3e39Sr ieS tahd 2SoPtc STUGSt SRFt KOTtPaRy RAEREi SHER brEQsure. 27.
A CONPOBHER-WB &t Cipd Maskdin Toideicn 12thhedetior heveaakulal €o. Rahway,

pol yvi rW!.P.yr(rlglsisﬁk.)ne’l‘his reference is incorporated by reference in its
entirety.

The active agents contained in the biocadhesive composition
can be in different forms depending on the solubility and
release characteristics desired, such as neutral moclecules,
components of molecular complexes, and pharmaceutically
acceptable salts, free acids or bases, or quaternary salts of
the same, or as combinations of these., Simple derivatives of
the drugs such as pharmaceutically acceptable ethers, esters, e
amides and the like which have desirable retention and release
characteristics but which are easily metabollzed at body pH,
enzymes, pro-active forms, pro-drugs and the like can also be
employed.

The active agent may comprise local anesthetic Dbases
including weak organic bases which are lipophilic in nature and
thus poorly soluble in water. However, such bases will
typically react with organic or inorganic acids to form acidic,
water-soluble acid addition salts. Thus, the term "base" when
used with reference to an anesthetic agent means the un-ionized
form of an anesthetic that can furnish an electron pair to form
a covalent bond. The term "acid" when used with reference to an
anesthetic agent means a substance that can take up an electron
pair to form a covalent bond. The term "salt" when used with
reference to an anesthetic agent means the form produced by an ,7“
anesthetic base upon its reaction with an organic or inorganic
acid.

Local anesthetic agents suitable for use in the practice of
this invention include amides and esters. Examples ot the
amides are lidocaine, prilocaine, mepivacaine, bupivacaine,
dibucaine and etidocaine. Esters include procaine, tetracaine,

propoxycaine, chloroprocaine, benzocaine, butamben picrate, Ty



pol ymer has a nol ecul ar wei ght of about 1,000,000 tv about 1,500, 000. ’
PLEASE ADD TI EI E FOLLOWN NG NEVWV CLAI M5 28-34: 28. A conposition as clained
. in claiml1, wherein the conposition contains |ess than 3% by wei gb.t of
water. 29. A device for the transnucosal delivery of one or nore active
agents conprising: (a) a nucoadhesive |ayer which adheres to nucosa
ti ssue, wherein said nmucoadhesive | ayer includes at |east one soluble
pol yvi nyl py~rol i done polyner (PVP); $&) an active agent |layer; and (c) a
backi ng |l ayer which is occlusive to the active agents. 30. The
t r ansr nacosiie ddlexydopidevi pipaxetsidiengoxpprdca ine andwheepa e cading .

mcoadngshye skl uaélas& A dile & rb£ae QRCcfl QARRSLYCe FhisThe

t ransnucosa evli ce accor erel
bi oadhednvent kot mé ﬁeor@%méaueawecﬁemeﬁhmqm@ grgipaeemsi sting of.

vat er - sgh 4ot &ddH, Wﬁrdﬂﬂﬁso'a‘rh'a' 9ram8§1ﬂé’| Yéﬁrscyp'i%EM | S ¥1 s celr@igc hes,
al gi nat es, cell ul ose materials, §Byral or nt heti c polysaccharldes
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salcts of mono- and polycarboxylic -acids such as the citrate,
tartrate, malate, cinnamate, oxalate, formate, succinate and
phthalates. The base form and the salt form of a suitable
anegthetic agent incorporated in the present composition should
preferably be different anesthetic agents to achieve maximum
duration of the combined anesthetic effect. The term
"different" when used with reference to an anesthetic agent
means that the salt form in any combination is not a salt of the
bage form used in the given combination.

In certain embodiments of this invention, the active agents
comprise a free base local anesthetic agent that is selected
from the group comprising lidocaine, procaine, propoxycaine,
mepivacaine, prilocaine, dyclonine, pramoxine, benzocaine and
chloroprocaine, in combination with the salt form of a different
anesthetic agent. The salt form is preferably one selected from
the group comprising prilocaine, tetracaine, bupivacaine,
dyclonine, dibucaine, etidocaine and lidocaine salts.

In embodiments of this invention comprising a combination
of both a free base form and a salt form of an anesthetic agent,
the ratio of the free base form to the salt form in the o
composition will depend on several factors, namely: (1) the '
identity of the sal:t and base used; (2) the desgired duration of
action; and (3) the desired rapidity of anesthetic effect. As
a general rule in the case of mucosal application, the ratios of
base to salt are such that the free base form preferably should
penetrate the mucosa and be at its peak effectiveness within
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a] ca] CaU‘LBg‘]‘ga‘;CE] Eg] %%] %ﬁ}{hgeabgr%&? whereas, the salt form should
preferably penetrate the mucosa and be at its peak effectiveness
within a period of about 10 to 75 minutes. The duration of
anesthesia will range from about 2 minutes to several hours,
even up to 24 hours, depending on the base/salt combination
selected and the length of application time. In practice to
achieve this effect, the amount by weight of the base form will
normally be in excess of the amount by weight of the salt form.

The term "onset of anesthesia" is intended to mean the time
to cbtain effect on the individual nerves. Onset of anesthesia
principally depends upon the lipid solubility, molecular size,
and quantity of available, un-ionized form of the 1local
anesthetic. Thus, anesthetics with a high lipid solubility or
a low pK,, or both, have a more rapid onset of anesthesia.

The term "duration of anesthesia" as used herein means the
period of time during which the local anesthetic measurably
blocks nerve conduction. The fcregoing depends upen all of the
factors listed for onset of anesthesia, as well as on the extent
of protein binding of the anesthetic agent.

An anesthetic agent free base can penetrate intact skin to
a limited degree, and will more rapidly penetrate the skin if
the keratin layers are abraded. In cthe case of mucosa, the
anesthetic free base will penetrate much more readily due to the
different kerat:n composition and the resulting difference in
the hydrophilicity as compared to the gtratum corpeum of intact
skin.

As a general rule, the salt forms of anesthetic agents do
not appreciably penetrate intact skin, but the un-ionized base
forms do penetrate to a limited degree. Both forms, salt and
base, will penetrate abraded keratin layers. The salt form as
well as the base form will penetrate, to a differing degree,
mucosa due to the mucosa's hydrophilicity, as compared to the
stratum corpeum of intact skin. Generally, the higher the lipid
content of the mucosal membrane, the more rapidly the base form
of the anesthetic agent will be absorbed. Therefore, when the
biocadhesive composition is wused for application to buccal
mucosa, the different lipid contents of the gum (gingiva) and
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Maximum Peak Duration
Local Minimum Adult Dose Effect of Effert
Anegthetic Adult Dose {mg) (minutes) (minutes)
Dibucaine 295 < 15 120-240 r
Lidocaine 750 2-5 30-60 o
Benzocaine 5000 1 30-60
Cocaine 50 2-5 30-120
Tetracaine 50 3-8 30-60
Dyclonine 100 < 10 < 60
Pramoxine 200 3-5 NA
NA: Not Available.
Souzrce: Drug Facts and Comparigsons, 1990 edition,

J.B. Lippincott Company, St. Louis, MO. Page 601.

In general, the relative speed of the onset of anesthesia and
durztion of anesthesia for any given form of an anesthetic agent
is available in the literature or can be calculated by standard
tests for transmucosal dosage.

Onset tame, as well as duration of anesthesia, will vary from
individual to individual as well as on the basis of the site of
application. When applying the compositien to highly
keratinized dermal tissues, the onset of anesthesia may take as
long as 2 to 4 hours.

The term "therapeutically effective amount" as used herein
with reference to the active agent is intended to mean the
amount of active agent sufficient to produce the desired effect,
local or systemic, when applied topically over the duration of
intended use. The amounts necessary are known in the literature
or may be determined by methods known in the art, but typically
range from about 0.1 to about 20,000 mg, and preferably about
0.1 to about 1,000 mg, and most preferably range from about 0.1
to about 500 mg per human adult of about 75 kilograms body
weight, depending on the active agents chosen and the site of
application. The only upper limit on the amcunt of the active
agent is that the composition should preferably be substantially
free of crystals of the active agent and the amount of solvent
used 1is not sufficient to undesirably affect the bicadhesive
properties of the composition.
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varied independently in order to achieve the desired therapeutic
effect. For example, higher concentrations of anesthetic base
contained in a dosage form of decreased thickness will result in
an anesthetic with fast onset and short duration. High
concentrations of the anesthetic base contained in a dosage form
of increased thickness (higher mg of anesthetic per square or
cubic centimeter) will result in potent anesthesia with fast
onset and long duration. Low concentrations of the anesthetic
base in a dosage form of decreased thickness will result in mild
anesthesia with longer onset and short duration. Low
concentrations of the'anesthetic base contained in a dosage form
of increased thickness will have mild anesthesia with longer
onset and longer duration. As shown in the above explanation,
the ability to vary the concentration of active agents from very
low (about 1%) to high (40% or higher) of the total composition,
when combined with the ability to coat thin (about 0.001 inches)
or thick (about 0.500 or more inches) enables the practitioner
of the invention to vary the dosage as needed for the particular
site of topical applicarion and therapeutic effects.

The bioadhesive compositions of the present invention may
also contain one or more solvents or cosolvents. Such solvents
and cosolvents are those known in the art, and are non-toxic,
pharmaceutically acceptable substances, preferably liquids,
which do not substantially negatively affect the bicadhesive
properties or solubility of the active agents at the
concentrations used. The solvent and cosolvent can be for the
active agent or for the bioadhesive materials, or both. The
solvent is preferably a pelyhydric alcohol or combination of
polyhydric alcohols. The solvent should include from apout 5%
to about 50%, and more preferably from about 10% to about 30% by
weight of the dry weignt of the total biocadhesive composition of
a solvent known to plasticize the bicadhesive composition.
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lecithin, tocopherocl and tocopheryl acetate. Alternatively,
drugs which are 1liquid at room temperature, such as
nitroglycerin, nicotine, selegiline and the like, may be used as
plasticizers. "

The use of a solvent (encompassing both solvents and '
plasticizers) has also been found to improve the appearance and
texture of the finished composition, particularly for PVP and
kayara gum embodiments. Specifically, the inclusion of a
sclvent in the biocadhesive composition is believed to cause the
powdered kayara gum particles to swell or gel when added to a
mixture or blend containing PVP, solvents and active agent (if
the bioadhesive compositicn is not being used as a separate
adhesive layer). When finished, the bicadhesive composition
will have a softer, smoother finished than a biocadhesive
composition which does not contain solvents. A bioadhesive
composition which does not ceontain any solvents will generally
have adeguate wear properties and thus are not outside the scope
of the present invention. However, the use of solvents is
preferred for the reasons noted above.

The term "polyhydric alcohol" means any organic polyalcohol
and includes dipropylene glycol, propylene glycol, polyethylene
glyecol, glycerin, butylene glycel, hexylene glycol,
polyoxyethylene, polypropylene glycol, sorbitol, ethylene
glycol, and the like. Other suitable solvents include fatty
acids such as oleic acid, linoleic acid, capric acaid and the
like, polyethylene, polypropylene and ethers of fatty acids, as
well as fatty esters or alcohols. Further suitable solvents
include other non-toxic, non-volatile solvents commonly used in
transdermal or transmucosal compositions for solubilizing active
agents.

The above-mentioned polyhydric alcohols may include cthose
having 2 to 6 alcocholic hydroxyl groups. Such polyhydric
alcohols include glycols, triels and polyols having 4 to 6
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three). Thue, for example, glycerin or dipropylene glycel

alone, or a mixture of either glycerin or dipropylene glycol

with butylene glycol, can be employed.

Among those polyhydric alcohols, those which satisfy the
reqguirements relevant to the adjustment and maintenance of
softness of the external surface of the inventicn, the
compatibility or co-dispersibility with the other components,
and provide a proper consistency of the composition, may be
freely used. Those which are low in volatility are generally
preferred and, in this regard, dipropylene glycol, glycerin,
propylene glycol, butylene glycol, and sorbitol are appropriate
solvents, according to the invention.

Although the exact amount of the polyhydric alcohols, or
fatty acids, esters, ethers or alcchols, that may be used in the
compesition depends on the nature and amount of other
components, and therefore cannot be stated in general terms, the
proportion may range up to about 30% by weight, and preferably
fxom about 5% to about 20% by weight, and more preferably from
about 5% to about 10% by weight based on the dry weight of the
total bioadhesive composition.
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e composition.
invention for topical administration of a single active agent,
ketoprofen in the free acid form is used i1n a concentration
between 2% and 30% by weight of dry weight of the total
bicadhesive compositaion.

Generally, for topical administration of a combination of
anesthetic agents, the ratio by weight of free base to the salt
forms is about 90:10 to about 40:60, preferably about 75:25 to
about 50:50, and more preferably about 70:30 to abour 60:40.
For other salts, the ratios are comparable based on relative
molar amounts. Generally, the ratio by weight of base to salt
is between about 1:2 to about 4:1. In a preferred embodiment of
the invention for a combination of anesthetic agents, the ratio
is about 2:1 base to salt, respectively, the base used is
lidocaine and the salt used i1s a salt of prilocaine,
bupivacaine, dyclonine, mepivacaine, or tetracaine, preferably
the hydrochloride salt.

Higher concentrations of active agents, namely up to 50% by
weight, can be achieved typically by mixing such agent(s) with
an appropriate solvent, preferably at an elevated temperature,
for example about 70 to 100°C, to obtain a mixture, preferably a
solution, of the active agents which is then added to the
bioadhesive materials. Omission of the solvent will typically n
yield a final composition filled with crystals or a crystalline
mass.
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2-pyrrolidone; N- (2-hydroxyethyl) pyrrolidone, N-
methylpyrrolidone, 1l-dodecylazacycloheptan2-one and other n-
substituted alkyl-azacycloalkyl-2-ones (azones)
dimethylformadide, and dimethylsulfoxide. Other suitable

solvents for the free base form of an anesthetic agent include
cell envelope disordering compounds known to be useful in
topical pharmaceutical preparations, which compounds are thought
to assist in mucosal penetration by disordering the 1lipid
structure of the stratum corneum cell-envelopes. Some of these
compounds are generally encompassed by the formula:

R-X

wherein R is a straight-chain alkyl of about 7 to 16 carbon

atoms, a non-terminal alkenyl of about 7 to 22 carbon atoms,

or a branched-chain alkyl of from about 13 to 22 carbon
atoms, and X is -OH, -COOCH,, -COOCHs, -OCOCH,;, -SOCH,, -

P (CH,) ,0, -COOCH,H,0C,H,0H,

- COOCH (CHOH) ,CH,0H, -COOCH,CHOHCH3,

-COOCH,CH (OR") CH,0R". - (OCH,CH,},OH, -COOR', or -CONR', where

R; is -H, -CH;, -CH;, -CH, OR -CHOH; R" is -H, or a non-

terminal alkenyl of about 7 to 22 carbon atoms; and m is a

positive integer from 2 to 6; provided that when R" is an

alkenyl and X is -OH or -COOH, at least one double bond is
in the cis-configuration.

The bicadhesive composition can also contain agents known to
accelerate the delivery of the active agents through the skin or
mucosa. These agents have been referred to as penetration or
permeation enhancers, accelerants, adjuvants, and absorption
promoters, and are collectively referred to as "enhancers."
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ether commercially available under the trademark BRIJ® 20, 93
and 97 from ICI Americas, Inc., and BRIJ® 35, 52, S6, 58, 72,
76, 78, 92, 96, 700 and 721; vegetable, animal and fish fats and
oils such as olive and castor oils, squalene, and lanolin; fatty
acid esters such as propyl oleate, decyl oleate, isopropyl
palmitate, glycol palmitate, glycol laurate, dodecyl myristate,
isopropyl myristate and glycol stearate which enhance drug
diffusibility: fatty acid alcohels such as oleyl alcohol and its
deraivatives; fatty acid amides such as oleamide and its
derivatives; urea and urea derivatives such as allantoin which
affect the ability of keratin to retain moisture; polar solvents
such as dimethyldecylphosphoxide, methyloctylsulfoxide, a
dimethyllaurylamide, dodecylpyrrolidone, isosorbitol, -
dimechylacetonide, dimethylsulfoxide, decylmethylsulfoxide and
dimethylformamide which affect keratin permeability; salicylic
acid which softens the keratin; amino acids which are
penetration assistants; benzyl nicotinate which is a hair
follicle opener; and higher molecular weight aliphatic
surfactants such as lauryl sulfate salts which change the
surface state of the skin and drugs administered and esters of
sorbitol and sorbitol anhydride such as polysorbate 20
commercially available under the trademark Tween® 20 from ICI
Americas, Inc., as well as other polysorbates such as 21, 40,
60, 61, &5, 80, 81, and 85,

Other enhancers include oleic and linoleic acids, ascorbic
acid, panthenol, butylated hydroxytoluene, tocopherol,
tocopherol acetate, tocooheryl linoleate.

In one embodiment of the present invention, the bicadhesive
composition comprises a mixture of at least one water-inscluble
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composition. More preferably, the bicadhesive composition of
the present invention comprises about 10% to about 40% by weight
of a polysaccharide bioadhesive, about 10% to about 40% by
weight of a water soluble biocadhesive, about 10% to about 60% by
weight of a solvent, and about 5% to about 40% by weight of an
active agent, based on the dry weight of the total bioadhesive
composition, and may further be comprised of a binder in an
amount sufficient to bind the other ingredients. Preferred
embodiments comprise a mixture of soluble PVP and another
biroadhesive, preferably a natural gum.

In particular, it has unexpectedly been found that when
karaya gum is employed as the polysaccharide bicadhesive and
soluble PVP is employed as the water soluble biocadhesive, with
a pharmaceutically acceptable solvent comprising a solvent known
to plasticize the total bicadhesive composition, a biocadhesive
composition that is also a pressure-sensitive adhesive 1is
formed. This result is completely unexpected because neither
karaya gum nor soluble PVP alone is a pressure-sensitive
adhesive. The formation of a biocadhesive/pressure-sensitive
adhesive composition is formed when karaya gum and PVP are
employed at a ratio of between 1:10 and 10:1.
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Typically, the PVP 1s present in an amount from about 5% to
about 50% by weight, preferably from about 10% to about 40% by
weight of the dry weight of the total biocadhesive composgition.
However, the amount of PVP can be higher than 20% for example,
up to 40%, depending on the particular drug used and on the
desired properties of the blend.

Said PVP preferably has a molecular weight of about 2,000 to
1,200,000, more preferably 5,000 to 100,000, and most preferably
7,000 to 54,000. PVP having a molecular weight of about
1,000,000 to about 1,500,000 is alsc preferred.

PVPs are sold to the pharmaceutical industry under cthe
trademarks XOLLIDON by BASF AG, Ludwigshafen, Germany; PLASDONE,
POLYPLASDONE and COPOLYMER 958 by ISP Technologies, Wayne, New
Jersey. Preferred PVPs are KOLLIDON 12PF, 17PF, 25, 30, 50 and
VA-64,

In another preferred embodiment of the invention, the
bicadhesive composition includes a pressure-sensitive adhesive.
The term "pressure-sensitive adhesive" as used herein refers to
a viscoelastic material which adheres instantaneously to most
surfaces with the application of very slight pressure and
remains permanently tacky. A polymer is a pressure-sensitive
adhesave within the meaning of the term as used herein i1f it has
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copolymers of alkyl acrylates and/or methacrylates and/or

copolymerizable secondary moncomers or monomers with functional
groupg. By varying the amount of each type of moncmer added,
the cohesive properties of the resulting acrylic polymer can be
changed as is known in the art. 1In general, the acrylic polymer
1s composed of at least S0% by weight of an acrylate or alkyl
acrylate monomer, from 0 to 20% of a functional monomer
copolymerizable with the acrylate, and from 0 to 40% of other
monomers.

Acrylate monomers which can be used include acrylic acid,
methacrylic acid, butyl acrylate, butyl methacrylate, hexyl
acrylate, hexyl methacrylate, 2-ethylbutyl acrylate,
2-ethylbutyl methacrylate, isooctyl acrylate, igooctyl
methacrylate, 2-ethylhexyl acrylate, 2-ethylhexyl methacrylate,
decyl acrylate, decyl methacrylate, dodecyl acrylate, dodecyl
methacrylate, tridecyl acrylate, and tridecyl methacrylate.

Functional moncmers, copolymerizable with the above alkyl
acrylates or methacrylates, which can be used include acrylic
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unsaturated double bond which participates in copolymerization
reaction in one molecule and a functicnal group on its side
chain such as a carboxyl group, a hydroxyl group, a sulfoxyl
group, an amino group, an amido group and an alkoxyl, as well as
a variety of other monomeric units including alkylene, hydroxy-
substituted alkylene, carboxylic acid-substituted alkylene,
vinylalkanoate, vinylpyrrolidone, vinylpyridine, vinylpirazine,
vinylpyrrole, vinylimidazole, vinylcaprolactam, vinyloxazole,
vinylacatate, vinylpropionate and vinylmorpholine.

Further details and examples of acrylic adhesives which are
suitable in the practice of the invention are described in
Satas, "Acrylic Adhesives,” Handboock of Pressure-Sensitive
Adhesive Technology, 2nd ed., pp. 396-456 (D. Satas, ed.), Van
Nostrand Reinhold, New York (1989).

Suitable acrylic adhesives are commercially available and
include the polyacrylate adhesives sold under the trademarks
DURO-TAK by National Starch Company, Bridgewater, New Jersey;
GELVA by Monsanto, St. Louis, Missouri; HRJ by Schenectady
International, Inc., Schenectady, New York; MORSTIK by Morton
International, Inc., Chicageo, Illincis; and EUDRAGIT RL and RS
by Roehm Pharma GmbH, Darmstadt, Federal Republic of Germany.

The amount of the pressure-sensitive adhesive used depends
upon the concentration of active agent used to achieve a
therapeutic affect. Typically, the pressure-sensitive adhesive
is in an amount of about 10% to about 60% by weight of the dry
weight of the total biocadhesive composition, and preferably
about 15% to about 50%, and most preferably about 20% to about
40% by weight based on the dry weight of the total bhioadhesive
composition.

In yet a further embodiment of the present invention, the
biocadhesive composgition comprises from about 10% to about €0% by
weight of a solvent-based acrylic polymer, from about 20% to
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comprlsed of a binder in an amount sufficient to bind the other
ingredients. Again, the active agent desirxed for topical
adminastration may be solubilized within the biocadhesive
composition or may be administered separately.

In addition to the above ingredients, there may also be
incorporated various pharmaceutically acceptable additives and
excipients available to those skilled in the art. These
additives include tackifying agents, which are particularly
useful in those esmbodiments in which the active agent does not
plasticize the bioadhesive composition, such as aliphatac
hydrocarbons, mixed aliphatic and aromatic hydrocarbons,
aromatic hydrocarbons, substictuted aromatic hydrocarbons,
hydrogenated esters, polyterpenes and hydrogenated wood rosins.
Additional additives include binders such as lecithin which
"binds" the other ingredients, or rheological agents
(thickeners) cantaining silicone such as fumed silica, reagent
grade sand, precipitated silica, amorphous silica, colloidal
silicon dioxide, fused silica, silica gel, gquartz and
particulate siliceous materials commercially available as
Syloid®, Cabosil®, Aerosil® and Whitelite’, for purposes of
enhancing the uniform consistency or continuous phase of the
final composition. Other additives and excipients include
diluents, stabilizers, £fillers, clays, buffering agents,

biocides, humectants, anti-irritants, antioxidanta,
preservatives, flavoring agents, colorants, pigments and the
like. Such additives or excipients arxre typically used in

amounts up to 25% by weight of the bicadhesive composition, and
preferably from about 0.1% to about 10% by weight.

The compositions according to the present invention can be
prepared by mixing the one or more bicadhesives, in powder or
liguid form, with the PVP and active agent, with or without a
pressure-sensitive adhesive, preferably in an appropriate

volatile, lower molecular weight solvent. When a pressure-
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sensitive adhesive is used, preferably the volatile, lower
molecular weight solvent is an organic solvent supplied with the
pressure-sensitive adhesive, for example, the acrylic adhesive.
Typical liquids for use as such volatile solvents, as distinct
from emulsion (typically aqueous) polymerization, singularly or
in combination with other volatile and non-volatile solvents,
are volatile polar and non-polar organic liquids such as lower
molecular weight alkanols (e.g., isopropanol and ethanol),
aromatics such as benzene derivatives (e.g., xylene and
toluene), lower molecular weight alkanes and cycloalkanes (e.g.,
hexane, heptane and cyclchexane) and alkanoic acid ester such as
ethyl or butyl acetate.

Preferably, the mixture is cast at ambient temperature and
pressure followed by evaporation of the volatile solvents, for
example, by evaporation at slightly elevated temperatures, to
form the biocadhesive blend. The non-volatile or higher boiling
point solvents such as the polyols used in the composition
remain therein.

An individual unit or device (often referred to as a
"delivery system”) comprising the present invention can be
prepared in any manney known tc those of skill in the art. An
exemplary general method of preparation is as follows:

1. Appropriate amcunts of the PVP polymer, pressure-
sensitive adhesive(s), golvent (s) and/or co-solvent(s),
enhancer(s), additive(s) and excipient(s) are combined and
thoroughly mixed together in a vessel.

2. The one or more active agents are then added to the
mixture and agitation is carried out until the agent(s) are
uniformly mixed therein, if the bicadhesive composition is being !
used as both the adhesive and the active agent source.
Otherwise, no active agent is added.

3. Appropriate amounts of other bicadhesive material (s),
such as kayara gum, may be then added tc the active agent
containing mixcture, and thoroughly mixed.

4. The composition is then transferred to a coating
operation where it is coated oconto a release liner at a
controlled specified thickness. The coared composition is then
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passed through an oven in order to drive off all volatile
processing solvents.

5. The composition coated on the release liner is then
brought into contact with a backing (layer) and wound into
rolls.

€. Appropriate size and shape delivery systems are die-cut
from the roll material and then pouched.

The order of steps, the amount of the ingredients, and the
amount and time of agitation or mixing may be impertant process
variables which will depend on the specific polymers, active
agents, solvents and/or cosolvents, enhancers and additives and
excipients used in the composition. These factors can be
adjusted by those skilled in the art, while keeping in mind the
objects of achieving a solubilized active agent and providing a
uniform product. It is believed that a number of other methods,
for example, other methods of coating backings that are well-
known in the art such as Mayer rod, gravure, knife-over roll,
extrusion, casting, calendaring and molding, or changing the !
order of certain steps, for example, in one embodiment,
anesthetic agents are dissclved in a sclvent, preferably a
polyhydric alcoheol, and then the resulting mixture 1s added to
the other bicadhesive componernts prior to c¢oating, can be
carried out and will also give desirable results.

The present inventors have found, however, that by adding the
non-PVP bicadhesive, such as kayara gum, to a mixture containing
the PVP and solvents, the finished biocadhesive composition will
have a smoocther, softer finish.

The backing layer, typically occlusive to water permeation,
serves to retain and maintain the biocadhesive composition
disposed thereon in a defined size and shape, prevent loss of
the active agent and/or enhancers tc the environment, render the
individual unit or delivery system (in conjunction with the
release liner) transportable, and generally provide protection
both prior to and after application of the unit or system to a
subject.

Suitable materials that can be wused, singularly, 1in
combination, as laminates or as coextrusions, to form the
backing layer are well known in the art and include films or
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ethylene/vinyl acetate copolymers, ethylene/ethylacrylate
copolymers, metal-vapor deposited films or sheets thereof,
rubber sheets or "films, expanded synthetic resin sheets or
films, non-woven fabrics, fabrics, knitted £fabrics, clothes,
foils and papers.

The backing layer generally has a thickness in the range of
2 to 1000 micrometers and the biocadhesive composition is
generally disposed on the backing layer in a thickness ranging
from about 12 to 250 micrometers. The backing layer may be
pigmented, for example colored to either match with or
conversely easily distinguish from the site of application,
and/or contain printing, labeling and other means of
identification and/or tracability of the unit or system itself.
The backing layer may further be made opaque or substantially
opaque (i.e., preventing light or certain energy wavelengths
from penetrating or passing through), such as by metallization,
fillers, inks, dyes and the like, for purposes of protecting
photosensitive active agents, such as ketoprofen, from
degradation and/or ©preventing photoallergic reactions or
irritations on the subject.

The release liner or peel strip 1s also intended to prevent
loss of the active agent and/or enhancers to the environment,
and render the individual unit or delivery system (in
conjunction with the backing layer) transportable, as well as
generally protect the biocadhesive composition from contamination
and the like until its application to a subject. The release
liner is typically also impermeable and occlusive, and must be
compatible with the particular biocadhesives and/or active agents
50 as not to interfere with their ultimate topical application
and therapeutic effect.

Suitable materials that can be wused, singularly, in
combination, as laminates or as coextrusions, to form the
release liner are also well known in the art and include any
material suitable for the backing layver. When the release liner
1s composed of a material which typically doces not readily
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release liner.

Alternatively, the biocadhesive composition may be utilized,
without an active agent, in a multi-layer delivexry system as an
"underlay" adhesive layer (i.e., attaches directly to the skin
or mucosa after removal of the release liner) in which the
active agent is solubilized or contained in one or more other
geparate layers, and which other layers may or may not comprise
embodiments of the biocadhesive compositions of the present

invention.
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present invention may be utlllzed wlthout an active agent, in
a reservoir-type delivery system as an underlay adhesive or a
peripheral adhesive layer or ring, in which the active agent i1s
solubilized or contained in a separate reservoir or depot, and
which resexrvoir or depot may or may not comprise embodiments of
the biocadhesive compesitions of the present invention.

If the bioadhesive composition is used as an adhesive ring
around the active agent reservoir or drug depot, the bicadhesive
layer 15 peripheral to the active agent reservoir. If the
bicadhesive composition is used as a separate underlying
adhesive layer to the layer containing the active agent, the
adhesive layer is adjacent to and in contact with a first major
surface of the active agent layer. The composition may then
include a backing layer which is in contact with a second major
surface of the active agent layer which is opposite the first
major surface of the active agent layer; and a removable release
liner which is in contact with a second major surface of the
adhesive layer which is opposite to the first major surface of
the active agent layer.

If the biocadhesive layer is used without an active agent as
a separate underlying layer, the thickness of the underlying
layer 1s generally in the range of 1 to 10 mils thick, more
preferably 2 to 8 mils, and most preferably 4 to 6 mils thick.

One especially preferred embodiment for the bicadhesive
composition includes: soluble PVP; a polysaccharide, preferably
a natural gum, more preferably kayara gum; a separate
plasticizer, which is preferably glycerin; a separate solvent,
which is preferably a polyhydric alcohol, more preferably
propylene glycocl; and one or more active agents if the active
agent source is not separate from the biocadhesive composition.

The amounts of each component (active agent is not included)
in weight % based on the combined dry weight of the at least cne
soluble polyvinylpyrrolidone polymer, the kayara gum, the
polyhydric alcohol and the glycerin is shown below:



$(109R#&' () -#_?{[; 109%R#& () - #109R#&' () - #109R#&' () - #109R#&' () - ##3
$(109R#&' () -#*-0_?{[; 109R#& ()-#109%R#& () - #109R#&' () - #109R#& () -##3
- $(109R#8& () -#023HW | _?{[; 10%R#& () - #109%R#& () - #109%R2#& () - #109R#&" () - ##3
$(109R#& ()-#] aq_?{[; 109R#& () - #109R#& () - #109%R#& () - #109%R#& () - ##3
$(109R#&' () -#_?§[; 109R#& () - #109R#&' () - #109R#&' () - #109R#&' () - ##3
$(109R#& ()-# <{[;#3 $109R#& () - #109R#& () - #10%R#& () - #10%R#& () -##3 $ D{[;
#3109R#&' () - ##3 $10%R#& () - #109R#& (Yo #10%R#& () - #109%#& () -#{ _?{[;
#109R#8& () - #109R#&' () - ##3 $109R#&' () - #109%R#&' () - #10%#& () -#_2{[;
#109R#8& () - #109R#&' () - #109R#&' () - ##3 $10%R#& () - #10%R#&' () -# .
" #$. /| yY=#| BLOWR#&' ()-' | BLOYR#& ()-102#102#&102#109R#&' () - ##3 '
$109R2#&' () - #/ 012369hHy Y=#1 B10I BLO%R#&' () - | B1O9R#&' () - | BLO%R#&' () - #3s#9Al B10
WR#& () - | BlOvgredisny: Typical Preferred Optimum
<HUX[ _?yY=#| B1O%R#& () - | BLO%BARIE) - | BLOYRABES ) - | Bloo,&aﬁm.w(;l #3s#9A( | BLOYR#&
()- [] p_?yY=#l BLOYR#& () - | Blwesopr ($pbyowessit) (¥ BL0EAgNE) - #3s#9A( | BLOYR#

&' g—#l B10%R#&' () - | BLOYR#&' ( -| BlO%’Z#&' -] BlO%’Z#&' { % #3SHOA( | BLOYRHE
- '> yY VBE@(V@E&‘& () - | BLOYRAL g 100 BlO‘V &tt’) 3s#9A( | BLOYRH& ()

- '> Y—# 00/ #&' §l| Blf%?#&' 0%’2# 09R# &#QA(I BLOYR#&' () -

<yY—#3s B8 # B10 /ﬁ% é BlO d BlO #3SHIA" 96 ) *;
DyY=#3 ¥6 é#& () - #35#9AI B & ()-| () -1 BLOWRHS&' ()-:

_@CSU{ _2yY=#| BLOYR#&' () - | BLOYR#& () #3s#9A| B10%R#&! ()-| B10%R#&' () - | Blow#& v

O/é;t &,UE’\)Z[ ?Tmy%h%%ﬁ% ).rf.' RLAHEESE (dn | BIRPRHY (dndr3s49ALBLAURLE () -1 B1O

, &Yt 109F&AVE) 59\?—%2#162&&1@‘2%%10%#&3( EOKS8257F RIPIRFRICS- MAY7 bR

10% &&' @h4 BﬁaédJW Phdd¥e&é {¢d E‘iﬁ(thg%.:&& debeBdi&@Q% &&e(amdhint W &&' ()-B
X 10% 2.7 X 10% & X 10% (g 10@6&&.() B#3" JW ( X
10@6&&&% § Q 15Q§83p?)o¥3more active ‘agents

A preferred weight ratio of kayara gum to glycerin is of from
10:1 to 1:2, mdre preferably about 1:1. - A preferred -werght—- - "'ffrf
ratio of kayara gum to propylene glycol is of from 10:1 to 1:1,
more preferably about 1:0.8. A preferred weight ratio of the
PVP to kayara gum is of from 1:1 to 1:7, preferably 1:3 to 1:4.

It has been found that 1if cthe especially preferred
composition in the table above is used as a separate adhesive
layer, then the compesition is capable of decreasing the time
required for adhesion of a composition to mucosal tissue to such
an extent that the composition adheres to the mucosal tissue
substantially at the moment of contact with no additional
pressure.

The following examples will further describe the instant
invention, and are used for the purposes of illustration only,
and should not be considered as limiting in any way the
invention being disclosed herein.

Percent (%) as used in Example 1 refers to percentage of the
liquid formulation on a weight to weight basis and temperatures BT
are given in degrees celsius (°C).
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Exagple 1
Ingredient ¥ (w/w
Bicadhesive (karaya gum) 21
Polyvinylpyrrollidone 11
Solvent (propylene glycol) 7
Solvent (glycerin) 19
Anesthetic agent base (lidocaine base) 28
Anesthetic agent salt (prilocaine hydrochloride) 14

The final product is manufactured by first blending the
lidocaine base, prilocaine hydrochloride, propylene glycol, PVP
and glycerin at about 70 to 50°C until all of the drug is
dissoclved. The solution is then cecoled to 20 to 35°C prior to
adding the karaya gum. Once the karaya gum is added, the final
composition 1s applied to a suitable backing materizl such as a
non-woven, polyester film (for example, the film sold under the
trademark Sontara 8100, manufactured by DuPont de Nemours, E.I.
and Co., Wilmington, Delaware) and warmed to about 100°C to
accelerate the formation into its final, finite form.
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Example la

In example la, a composition is prepared as followed without
a drug. The composition can be then be used alone as an
underlay adhesive layer, or an active agent can be added, prior
to removal of volatile processing sclvents.

lngredient w/wk

Bioadhesive (karaya gum) 31.4

Polyvinylpyrrollidone 10.4

(Kollidon K90)

Solvent (propylene glycol) . 26.8

Plasticizer (glyceran) 31.4
Example 2

A biocadhesive composition is prepared by combining 20.59%
w/w wet of karaya gum, 10.59% w/w wet of soluble PVP (PLASDONE
K90), 7.94% w/w wet of oleic acid, 45.0% w/w of ethanol and
15.88% w/w wet of ketoprofen in an appropriate container, and
mixing thoroughly until the mixture is complately homogeneous.
The resulting composition has the ingredient concentrations on
a dry weight basis, that is, after removal of the volatile

process solvent (ethanol).
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COMPONENT PERCENT BY WEIGHT
Bioadhesive 35.36

(Karaya Gum)

Polyvinylpyrrolidone 19.19
(PLASDONE K90)

Oleic Acid 15.15
Ketoprofen 30.30
100.00

In the following examples, the method of Example 2 is used
with the appropriate amounts of SEarting materials to yield
compositions having the following ingredient concentrations,
on a weight percent by dry weight of the total biocadhesive
composition. Volatile solvents, where indicated by ( ), are
not present in the final composition.

Moreover, the drugs in examples 21-29 are dispersed in the
final composition rather than solubilized.
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EXAMPLES
COMPONENT

3 4 5 6 7 8
Bicadbesive 40 40 35 45 40 40
(Karaya Gum) Y
Polyvipylpyrrolidone 30 0 0 0 0 0
(Kolldon® 12PF)
Polyvinyipyrrolidons 0 25 0 0 0 0
(Kollidon™ 17)
Polyvinylpyrrolidone 0 0 30 0 0 0
(Kollidon 30) i !
Polyvinylpyrroiidone 0 0 0 20 0 20
(Kollidog” 90)
Vinypyrrolidone/Vinyl Acetae 0 0 0 0 25 0
(Kollidon' VA64)
Oleic Acid 10 15 15 15 15 15
Ketoprofen 20 20 20 20 20 20
Lidocawne (base) 0 0 0 Q 0 5
Volatile Solvent (75) (75) (85) (100) (85) (100)
(Ethanol)
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EXAMPLES
COMPONENT
9 10 11
Bioadhesive A kKh) 35
(Karaya Gum)
Polyvinylpyrrolidone P 20 20
(Plasdone’ K50)
Linoleic Acid 10 0 25
1,3 Burylene Glycol 10 25 0
Lidocaios (base) 20 0 0
Bupivicaine (base) 0 20 0
Bupivicaine (salt) 10 0 20
Ethanol (100) (100) (100)
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EXAMPLES
COMPONENT

12 13 14
Bioadhrsive 2 0 0
(Karaya Gum)
Soy Polysaccharide 0 0 50
(Emcasoy” 50)
Vinylpyrrolidone/Vinyl Acerie 28 40 0
(Kollidon” VA64
Polyvinyipyrrolidone 0 - 0 25
(Plasdoae’ K90)
Alginic Acid NF 0 2 0
(Satialgine™ H8)
Dipropyiene glycol 20 18 0
Oleic Acid 0 0 15
Sodium Diclofenac 20 10 0
Diclofenac (acid) . 0 0 10
Ethanol 0 0 (60)
Ethyl Acctate (48) (5 0
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EXAMPLES
COMPONENT
15 16 17

Bioadhesive 30 35 0

(Karaya Gum)

Polyvinyl Acetate s 0 0

(Seomry” Plus PVAc 12)

Polyvinyl Acotae 0 kL] 40

(Senary” Plus PVAc 40)

Algmic Acid NF 0 - 0 30

(Satialgine™ HB)

Propylene Glycol 0 20 20

Oleic Acid 15 0 0

Ketoprofen 20 0 0

Sodium Diclofenac 0 10 0

Sodium Naproxen 0 0 10

Ethyl Acetate (50) (60) (60)
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EXAMPLES
COMPONENT
18 19 20 -

Bioadhesive 6 10 12
(Karaya Gum)
Vinylpyrroiidone/Vinyl 70 7 0
Acctate
(ISP COPOYMER 958)
Vinyl pyrrolidone/Dimethyl- 0 0 64 T
aminoethyimethacrylate &
(ISP COPOLYMER 5630)
Oleyl Alcohol 6 6 6
Depropylene Glycol 8 8 8
Testosrerone 10 0 0
Methyl Teswsterone 0 s 0
Testosterone Acetate 0 0 10
Ethanal 0 0 (100)
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EXAMPLES
COMPONENT

21 2 p) 24 25 26 27 28
Bioadhesive 0 0 0 1] 0 0 0 2.9
(Kayara Gum)
Soy Polysaccharide 0 0 0 0 0 0 4.9 0
(Emcosoy’ 50)
Etbyl Cellulose 0 2% 0 9.9 | 37.9 0 0 0
(Ethoce!’ 4)
Polyvinylpyrrolidooe 0 0 pLI 60 60 30 0 45
(Kallidon® 30)
Vinylpyrrolidone/ Vinyl 90 | 0 | o 0 0 0 0 0

Aceue (Kollidon® YAG4)

Polyviny] Acetate 0 0 0 0 0 0 40 0
(Senry” Plus PVAc12)

Ethyl Cellulose (Etbocel 10) | g o 0 0 0 0 25 0
Etbyl Cellulose 0 0 14 0 0 | 199} o 0
(Ethoeel” 100)

Oleic Acid 40 25 &0 0 0 0 30 25
Polyoxyethylene (2) 0 0 0 2 2 0 0 0
Oleyl Ether (BRIJ" 93)

1.3 Butylene Glycol 0 0 0 28 0 50 0 0
Insulin 1 1 1 0.1 0 0 0 0
(Arg*] Vassopressin 0 0 0 0 0.1 0 0.1 0
Calatonin 0 0 0 0 0 0.1 0 |01
Ethyl Acetate (100) | (100) | (150) | (200) (100) | (100) | (75)

Acztone 0 0 0 0 (200) 0 0 0
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EXAMPLES

Component 29 |30 31 32 [33 (3¢ [35 [36

Ethylecilulose 36.5 {36.5 (329 (33.0 {294 (294 |0 0
thocei® 7)

Etbylcellulose 0 0 0 0 0 0 33.0 | 36.7
_(Ethocel® 4)

Bioadhesive 13.1 |98 |13.2 116.5 |]19.9 |19.9 {13.2 |13.1

(Karava Gum)

Polyvinylpyrrolidone {34 (34 |69 [34 (34 (35 (69 |0
(Kollidon® 30)

Polyvinylpyrrolidone | 10.5 | 13.9 | 10.4 | 10.5 | 10.5 [10.5 |10.4 | 10.4
(Kollidon® 90)

Dipropylene Glycol (7.3 |73 |73 (73 |74 |74 |73 |72
Propylene Glycol 11.0 {11.0 {11.0 (11.0 |11.0 |11.0 |11.0 |11.0
Ketoprofen 18.2 | 18.1 118.3 {18.3 |18.4 (183 []8.2 |18.1
Polyethylepe Oxide |0 ] 0 |0 0 0 0 3.5
(WSRN 750)
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EXAMPLE
Comoaonent 37 |38 (39 j40 [4] [42 {43
Ketoprofen 10 110 (10 410 (10 {10 {10
Dipropyiene Glvcol 45 145 |4.514.5 |45 |4.514.5
Propylene Glvco) 45 |45 |45|45 145 /45|45
Phosphatidylcholine 29 |29 |29 {29 |29 {29 |29
(Lecithin PG)
Polyvinylpyrrolidone 45 {0 0 |0 0 0 |0
(Kollidon® 12PF)
Polyvinylpyrrolidone 0 45 |0 |0 0 0 {0
(Kollidon® 17PF)
Polyvinyipyrrolidone 0 0 4510 0 Q0 [0
(Kollidon® 30)
Polyvinylpyrrolidone 0 0 0 (45 (0 0 (0
(Kollidon® CL-M)
Vinyipyrrolidone/Vinyl | 0 0 0 |0 45 |0 |0
Acetate i
(Kollidon® VAG4)
Acrylic Adhesive 0 0 0 |0 0 450
(Eudragit® L100)
Lactose Povidone 0 0 0 {0 0 0 |4.5
(Crospovidone Blend)
(Ludipress®
Glycerin 18. |18, [18.}18. {18. |18.[18.

5 5 5 |5 5 5 |S
Bioadhesive 29 129 |29 {29 (29 |29 |29
(Karava Gum)
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(Kollidon® VAG4)

100, L {
 COmpRLEND3) T 1004 &' () - #Rﬁé\f (B8 &1 63 1&60
Digocise (Bowd &' () - 10% & {20 #3)20 1abw&' (20-
Bupivacaine HCL 10 10 10 ri1o
Phospharidylcholine (Lecithin PG) | 21 21§20 |20
Dipropylene Glvcol 5 0 5 5
Propylere Glycol 0 5 0 0
Glycerin 16 12 17 15
Bioadhasive (Karaya Gum) 23 27 23 25
Acrylic Adbesive (Eudragit L100) | § 5 0 0
Polyvinylpyrrolidone (Kollidon® 0 0 L 0
CL-M)
Vinylpyrrolidone/Vinyl Acetate 0 0 0 5
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EXAMPLES

Component 67 |68 |69 |70 |71 (T2
Ketoprofen 29 |29 |29 (29 {29 |29
Bioadhesive .. 37 |3z {27 (27 |27 |27
(Karaya Gum) '
Polyvinylpyrrolidone 19 (19 (19 |19 |19 |19

lasdone® 90)
Oleic Acid 15 (20 |14 {14 |14 |14
Actylic Adhesive o o (11 {0 [o o
(Duro-Tak® 87-2353)
Polyisobutyiene 0 0 0 11 (0 (O
(Vistamnex LMMS)
Polyisobutylenc 0 0 0 0 11 |0
(Vistannex LMMH)
Rubber-Based Adhesive 0 0 0 0 0 11
(Morsuk® 103) -
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12. A composition as claimed in claim 7, wherein the weight ratio of the kayara gum to

glycerin is of from 10:1 to 1:2.

13. A composition as claimed in claim 7, wherein the weight ratjo of kayara gum to

propylene glycol is of from 10:1 to 1:1.

14. A composition according to claim 7, wherein the polyhydric alcohol comprises

propylene glycol.

15. A composition as claimed in claim 1, wherein the one or more active agents is
selected from the group consisting of: anesthetics, anti-inflammatories, analgesics, antimigranes,

antimicrobials, dental agents, antibiotics, anorexics, polypeptide drugs, protein drugs, opioid
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(1) at least one soluble polyvinylpyrrolidone polymer (PVF),
(ii) at least one bioadhesive; and
(iii) optionally one or more solvents, wherein the source (a), containing the one or
more active agents, includes a separate layer than the adhesive layer (b); and
(c) abacking layer which is occlusive to the active agents and which is in contact with the

separate layer.

17. (Amended) A composition according to claim 16, wherein a first major surface of

the adhesive layer is adjacent to and mn contact with a first major surface of the separate layer.

18. (Amended) A composition according to claim 17, wherein:

(c) said backing layer is in contact with a second major surface of the separate layer which
is opposite the first major surface of the separate layer; and further comprising

(d) a removable release liner which is in contact with a second major surface of the

adhesive layer which 1s opposite to the first major surface of the separate layer.

19. A composition according to claim 16, wherein the source (a) includes an active agent

reservoir and the adhesive layer is peripheral to the active agent reservoir,

20. A composition according to claim 16, wherein the adhesive layer includes oue or
more solvents, wherein said one or more solvenis comprises a separate solvent and a separate

plasticizer, and wherein said at least one bioadhesive comprises kayara gum.
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21. A composition according to claim 20, wherein the separate solvent comprises a

polyhydric alcohol, and wherein the separate plasticizer comprises glycerin.

22. (Amended) A method for prolonged topical administration of one or more active
agents to a subject comprising the steps of:

(a) providing the composition of claim 1, and

(b) contacting an area of mucous membrane with said composition to administer the one or

more active agents.

23. (Amended) A method for prolonged topical administration of one or more active
agents to a subject comprising the steps of.

(a) providing the composition of claim 16, and

(b) contacting an area of mucous membrane with at least said adhesive layer to administer

the one or more active agents.

24. (Amended) A method for producing the composition according to claim 1,
comprising mixing

(a) at least one soluble polyvinylpyrrolidone polymer;

(b) at lecast one bioadhesive;

(¢) atherapeutically effective amount of one or more active agents;

(d) optionally one or more solvents, to form a composition; and

contacting said composition with a backing layer which is occlusive to said active agents.

25. (Amended) A method for producing the composition according to claim 16,
comprising:
(a) forming an active agent source which comprises one or more actjve agents;
(b) forming a separate adhesive layer adapted for adhering mucosal tissue, which
comprises mixing:
(i) at least one soluble polyvinylpyrrolidone polymer;

(i1) at least one bioadhesive; and



(iii) optionally one or more solvents; and
(c) contacting said adhesive layer with a backing layer which is occlusive to the active

agents.

26. A method for decreasing the time required for adhesion of a composition to mucosal
tissue, comprising:

applying the composition according to claim 16 to mucosal tissue, whereby the
composition adheres to the mucosal tissue substantially at the moment of contact without any

additional pressure.

27. A composition as claimed in claim 1, wherein the soluble polyvinylpyrrolidone

polymer has a molecular weight of about 1,000,000 to about 1,500,000.

PLEASE ADD THE FOLLOWING NEW CLAIMS 28-34:

28. A composition as claimed in claim 1, wherein the composition contains less than 3%

by weight of water.

29. A device for the transmucosal delivery of one or more active agents comprising:
(2) a mucoadhesive layer which adheres to mucosal tissue, wherein said
mucoadhesive layer inctudes at least one soluble polyvinylpyrrolidone polymer (PVP);
(b) an active agent layer; and

(c) abacking layer which is occlusive to the active agents.

30. The transmucosal delivery device according to claim 29, wherein said mucoadhesive

layer further includes at least one bioadhesive.

31. The transmucosal delivery device according to claim 30, wherein said bioadhesive is at

least one compound selected from the group consisting of water-soluble or water-insoluble
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polymers, natural gums, starches, alginates, cellulose materials, and natural or synthetic

polysaccharides.

32. The transmucosal delivery device according to claim 30, wherein said bioadhesive

includes kayara gum.

33. The transmucosal delivery device according to claim 29, wherein said active layer
includes anesthetics, anti-inflammatories, analgesics, antimigranes, antimicrobials, dental agents,
antibiotics, anorexics, polypeptide drugs, protein drugs, opioid agonists, opioid antagonists,
antiemetics, antineoplastics, antiparkinsonians, antidiuretics, hormones, bronchodilators, central

nervous system stimulants and agents, oxyotics, vasodilators and mixtures thereof.

34. The transmucosal delivery device according to claim 29, wherein said device is in a
flexible, finite form.



