WO 2009/048606PCT/US2008/011634 847.47924A01 EXTRUDABLE AND EXTRUDED
COMPOS{FINS/6e3s DELIVERY OF BIOACTIVE AGENTS, METHOD @F NG RAME AND
METHOD OF USING SAME BACKGROUND OF THE INVENTION 5The presensém/atstiandelates,
inter elle, to a bioactive product, an extrudable bioactive composition, a method for manufacturing a

bioactive productiageRURSAICHOK B BN UIFENP U KA RFTON & FORODELVERUSer. The

bioactive agent may be, but is not limited to, a pharmaceutical. The history of solid pharmaceutical
dosage forms is stra@ﬁt%m&‘aﬂv&)MHWM%I&!Q@&WM%&%@M@M& into pressed
tablets. Pressed tablet led to capsulesjageAaiies pniKkastgameariants of these evolved which led
to liquid core gels etc. Sustained release tablets, such as the osmotic pump system developed by Dr.
Zaffaroni at Alza, followed and allBnbd\arddemilddd iroldaE : Act. The next advance was the

150rgly dissolving tahle (ORI WSRAEHS RSB SISy 2L 40 Eas e e miBiRElign for patients

who have difficulty swallowing conventional tablets and capsules, as well as ODT based buccal

delivery prodgstsusianebicagivasiegpesiteay R -Neod fadiervrREyDadnitREMRntany
buccally. . Vagiaus, BoyalmeNans @k AUHASIHENS SUSR S4AVS YIRS HBHIR ! phRRf.2PkRhilized

quick dissolve forms (ZYDISO), effervescent quick dissolve systems (CIMA) and ODTs based on a

spun sugar niaek (e rieaeiveagratamyientsit keaqt jmitegdamphasmacautitatior DOT
products were then gold JRIGAY AR YhAsSCIANRINGPERSREFA 10U AYBRIRSRTEWES Ifeading to

proposed FDA rule codification to ensure that DOT products 25actually dissolve quickly (see FDA

DraftGGuidan&egateditphiczotre PR iR ANIdR 956/ CTSEVRE INaRIESITDEMNRIS.  The next
evolution wapaeide disgglue; dyndika deardy megfp@eé BRPERSRLEKP RN g are typically

made using wet casting manufacturing process and were definitely film'as theg could only be up to a

30maximum eVelyediwihetkieareifigWsrRRTeriE SrakistcodSiRiN PRTRIE ARE RBIRISISHEEbAT "sheets”
when they ew&&%@i@aﬁﬁw&g&émlﬁewé%s@at Byropapsieniie and pofbignateiegcribed in

recently granted U.S. Patent No. 7,425,292 invented by the present inventor: "The films may initially

have a thicknalewst s ssiaipatteeirst N3De fh t@chbolibemitsadvansst WesSHM, and when
drieghave a We&gwgwﬂé @51F) ARALh FRIATRRT SRR Pk W8 da2hgyk10 mils. Desirably,

the dried films have a thickness of about 2 mils to about 8 mils," and more desirably, from about 3

mils to about &¥MiRisisHion &y P Aigpisanbibag DA icidtyRERIGNGNIct A IHiAT c’E”ab&lﬁnpositions,
and stating that jthgdbigkaess Qidiimg siiow!d N SXRRIAPIEMEPBRR IR QYRR A¢verse mouth

feel." The thickness of commercially available wet cast pharmaceutical film products was measured

and found to feRfeaiRsHS & Ante sk 3nBRiath RIS HERI R IRdTBIIRE dondan¥uRUSFRIbho SOl RX; 4
mils - Fleet's Ggdiilaxthyenifchredeci¢eaHliestARiMg dRiom @M@wﬁek%@%nﬁs ablovartis'
0

TriamincO detromethorphan 7.5 mgs which is understood to be manufactured for Novartis by

AdnRives Ldyeritiined meek Bespivpams (£YDNRlicrlesvaseerhsiiih #90hs reflect in part
the need to dgy therhigitinaayepksdbTswaReg ieNs Whish days: aiesticalimitadion teéhe

present inventor, see e.g. 4,855,326). Copycat, inferior ODT products were

then sold, largely based on using tableting processes at low dyne pressure,
leading to proposed FDA rule codification to ensure that ODT products

25 actually dissolve quickly (see FDA Draft Guidance dated April 2007 at
http://www.fda.gov/CDER/guidance/5909dft.htm).

The next evolution was quick dissolve thin film (partly invented by the
present inventor). Thin films are typically made using wet casting
manufacturing process and were definitely film as they could only be up to a

30 maximum of 10 mils thick, it being commonly understood that matrix like
products become “sheets” when they exceed a thickness of 10 mils. Wet cast
film manufacture and products are described in recently granted U.S. Patent
No. 7,425,292 invented by the present inventor: “The films may initially have

a thickness of about 500 um to about 1,500 um, or about 20 mils to about 60



15thickness of these films, as well as difficulties in achieving certain wet thicknesses in the coating
process itgeif2ahigousssd herein and related to the challenge of casting thedﬂgmanmlamleor weight
polymers associated with sufficient viscosity to achidve higher coating thicknes$¥d - YAtér also serves
to lower viscosity. The wet casting process cannot practically deal with very 20high viscosities as such
viscosities Gangohhe @tishlytesthsiegekirvkmeastingrsyaems3 SuchdisheubREPviftt&fhe utility of

the new inventive steps that are shown in this application. Thi Jimitatl iated with

wet cast filnfPRYPd ﬁﬂﬁsﬁ I@aﬁﬁ%‘% f'S'{ﬁe@aec%#g%%aﬁ ga?r@%q%ﬁﬂﬁy '(illf tgeegrgés]mgsi;}jgo%age form.
This was 25gsgesially Hiil fdasieunsskiig wad neededdsirablystpmaatyokigh mladadARPrgets still
fit within the loading capabilities of wet cast films), Thickness limitations al fhat films are fast
dissolving. Fof¥RampRe l@l‘éﬂolé% '%@g?&ig%hgltgl\/—\gegg e ‘%?qég'égg?:?glégesg?rﬂﬁc{]ﬁi%dissolving thin
filmpharmaggpisab el cisidastddnghpastatedtindinegssifailors staterenottkeset @ Securities and

Exchange Commission on Form S-1 that "compared ta, quigck-dissolve tablet tﬁﬁp igs, our strips
disintegrate T 10 R PESHTLASYSIRA v%lﬁﬁs?tefﬁ m%%fn%“&oﬁ)nr}l%%%egr?c?eos, su%%g;géffdhesives

Research, Lojunabi: Ther apevipn Syatarastibablied PratuwseuisahBasemdanydund to
2009/048606PCTIUS2008/Q11634 847.47924AQ1 of Switzerland, L , r d Lavipharm
%&ﬁ%ﬁ éﬁ%ﬁg&%& note ri!?é]léf 183% |8&%§ Qﬂ%% By

of Greece dERREBABI IR Tt Similar térms. s noted above; edible films
are typically NRsilesirs aanelisastigato SessialaxiB sessingtiaid ot jdentitedtasomeds bises the term

"sheet and 5not "film". This is because the inherent.properties of the ' acturing
prok(éss -- a&ﬂ&f}?éﬂlfah@é}@tédﬁ't% Ho‘qﬁ)\f%}l'éve\;{] dg & Crr%r(?u aﬁ%ﬂ]?em ?ﬁéﬁé&;ﬁ 's%@‘e?sg (we also refer
to "sheets" Qyrdi RiR@EYSRIoA 18aks hraFhitictessddordftevartinteytddisssieh absedspecially if
certain formulae are used. Wet cast edible films are typically quickly dissolving 10products, and
practitioners%'@v%%%g%’d‘nﬁﬁjﬁam%uccess - to extend the disintegration time of wet cast edible thin
film products where_gsiaer gispohving asoditrot tvinkdddss mestech jpp otishe foeeidktindiiydée use. One
of the principle glroblems is tL?

: at polymer molecular. weight is fre ' ' jonship to
viscosity andMRBCASHRPIS ﬁgbfé)@%%%ﬁ'\?ﬂﬁ WidRi 8&%8.%@%% l(‘:ﬂé‘\?ﬁ(‘)%ﬁ%&% wet cast edible
packaging fikms fplewarisim &erdfing olkenapplicdiftioalieminanteevingeestiaity wedrs ago (see
http://www.watson-inc.com/about_history.php). Other. historical e e wet cast
manufactureBIHORSRFS AL "Fi%eg B%%%%Sfffr%%&hdsss?gs 58%%%%@ gm@rﬁ?y?gﬁﬁ@ggmpositions
for pharmaceutigrirjsl ofteasinrdelive higirerdinolesedaineidht pobimes: 43S6-iBR¢wisY January 23,
1979. Schmidt discloses bilayer film compositions for pharm i S 49,246
issued July THHOSI VRS Bﬁ{&%&%‘}?k’éﬁ@@%%ﬁé%@d‘ rﬁ?ﬁ%%%g&%gpﬁﬁlgmégég%&ﬁsitions
for therapeutigwagieviscarityarerie ethenitigggentestarbanuitpsachicahiciessyvdhii@g/should not

exceed 27 mils so as to prevent adverse mouth feel. The, assi 'sug nt 5gnmann
Th@r%peutic g‘%}e\fﬁgﬁ_ )??ssc%rc]if/e'%{cvc\)/ﬁﬁ' Secr%%?lu a?c uﬁrée%%ﬁﬁg?[i%t edible ?ilm to enjoy

commercial gsaareslsysaonely, BeckOdhitatiome miahidarie otiitylofhe30amaiRentyainens

PocketPaks0 Breath Strips (a praoduct described more fully in Leung et al. 6596298 "Fast dissolving
orally consu%l@?ﬁrﬁg‘dp 'ﬂpérnﬁgaé)tpa'l(.;%%%%’g& ).

Thickness limitations associated with wet cast films tend to limit loading
due to the lack of load carrying ability of the resulting dosage form. This was
25 especially true if taste masking was needed (of course, many high value drug
targets still fit within the loading capabilities of wet cast films). Thickness
limitations also enable that fiims are fast dissolving. For exampie, MonoSol
Rx states on its website that it “[specializes in] quick dissolving thin film
pharmaceutical products” and further stated in its registration statement with
30 the Securities and Exchange Commission on Form S-1 that “compared to
quick-dissolve tablet technologies, our strips disintegrate faster.” Other
companies with wet cast film making competencies, such as Adhesives

Research, Lohmann Therapeutic Systems, Applied Pharmaceutical Research



The Listerine PocketPaksO0 film is a very rapidly dissolving film. It dissolves in fewer than ten seconds
and has aygighorfidet 33 mg. The WO 2009/048606PCT/US2008/011634rABAGe8/0926+201 product
contains high moisture content and uses water to he#p impart the product with fle34BitEE4AHIt easily

demonstrated by drying a Listerine strip - at which point it becomes very brittle and will crack and

break when her), From Rreaibdisshig tigmysph,casidina insharioay 8re40e \wsstibeethsihe-counter

pharmaceutical products. The emphasis has stllf been on achieving rapid disintegration in the mouth.
Noted thin filprodugiaand izebnaieaie MiBrBHIaRIGIES describes its film technology on its website

thusly: "MonoSol R eyeiaBed 2Ll Ty b syraniprinaloy it inearasuagle, durable

and quicker dissolving than other conventional dosage forms. 10The thin film, which is similar in size,

shape and thikeess to la pistageirginis, ads 3RS INAM REIBIRAIN LRI ALRET oF P& @fion
prodycts that gypighly 1alaumdedatarhlorfiHintoR R bRl Rddadlcatinge schooled in the ar
oadi

will understand that certain ng achievements are sui generis. The highest loading of a commercial
thin film prodoafofacteingTHssss acEscuTRRtkddasRatxPAL0b8IIaY &PtiBRenhydramnine.

Novarts also qufele %P AEIMGHBIERNE R Gtk RSIRbenBas 4D Brafsbhstacteleacing i

attributable to unique characteristics of simethicone. Other pharmaceutical thin film developers,

such as LTS, slhe’d, Ablekeioes rassefien relipkasisanlyionfisoereeraratidbartifitscribe their
20film teCh”°H8ﬂmége§r‘jﬁ%i@§é’&?y§v& vld s oaipdsthe tﬂ%‘?)@ﬁﬂ?&?@iemﬂéi%mﬂﬂbﬁ cast products

do not address e active material is water soluble or insoluble and whether it requires taste

masiing or doeedustsegquidenrasiitioneiarits EhakEagkests vatRAl S USTRsS e REGPNBNR] of the
active ingfedisvsm%;@{%% ahrue 2RThedansiior ehikinfipeusdelsydniapmsmaceutical

products required a hew focus on meeting pharmaceutical criteria, like achieving and maintaining

content uniforisBobingUe e@vielgwREId SiEcE i ARPERRRR oot tanded 858 s RbING film art

developed that codload nereasing APEHHRP FAHSCWIAR ﬁ@’égs iALiBgreERERS)S 0™ @iieedisintegration
300f the film %stré?é%ﬁ(gf%?gr?g et al. 7,357,891 and 7,425,292 both of which include the current inventor).

One limitatiorreBtienshist tesifesty ansavatrastipgifiesabladardealyid NaTtYgRsiiSeyond a
certgip thickness (or4gadipg).iagae. ks iellidp dbfuispiRRslim G aiwaspVivsasils 4o £oating

thickness and drying, which creates a practical limitation on the ability to coat beyond certain

thickness levelsdapibienarmicaiigne sRAMERFHS Gl sth iilfh ¥§RES BARBER thickness levels, even if
they are succasflinrashdIBRATRIS A SNCRSTGRIIAD IntriErice iarampuos obhigactive
i

5ingredient a can carry as well as whether absorption modifiers such as ion exchange resins can
be carried. ASADtbE aBBU M WRirgast BRBURSHERIRS Huit e emRaseal 28 (ERMmaRQIY Tailable
film is 25 mg of diphenhydramine in Pfizer's fast dissolving Benadry10 strip. Likewise, limitations on
thickness also limit the extension of dissolution time of the film matrix. The challenge of 10extending

diss3fution times in Héplot@ssMRRIA¥ERTERICRNBIRRIHPRS for pharmaceutical and vitamin
delivery are disclosed in Fuchs et al. US 4,136,162 issued January 23, 1979.

Schmidt discloses bilayer film compositions for pharmaceutical and food uses
in US 4,849,246 issued July 18, 1989.
The inventor Horst Zerbe was issued patent 5,948,430 for film
25 compositions for therapeutic agents and breath freshening agents. Zerbe
notes, the thickness of films shouid not exceed 2.7 mils so as to prevent
adverse mouth feel. The assignee of this patent, Lohmann Therapeutic
Systems (“LTS"), is credited with the manufacture of the first edible film to

enjoy commercial succeed — namely, the 2001 commercial launch of pullulan

30 based Listerine PocketPaks® Breath Strips (a product described more fully in
Leung et al. 6596298 “Fast dissolving orally consumable films “ and Leung et
al. 6923981 ).

The Listerine PocketPaks® film is a very rapidly dissolving film. It
dissolves in fewer than ten seconds and has a weight of just 33 mg. The



Fankhauser et al US 2007/0202057 Al, a case directed at wet cast films containing the drug nicotine.

This case Wﬁ%{‘mgﬁcale formulation tricks including an ice water bath glo gl #ig/pplyser) to coax

a monolayer wet cast film to a claimed fifteen minutegisintegration time. That sugh7aapraeiea 15would
involve immense challenges - arguably impossible - to scale to commercial manufacture is readily

apparent. : gﬁ@%t nati iple gﬁ@,f ihelissolution of the
dosage form ?g(ég}?ggcgﬁ%@gwe siﬁ&‘%?@gﬁ%mg h?dao%%ie y mg%g%m%’?frorr%z
manufacturingrpeispeviivdiexinlitpK artkaitessily pepossirattdtiby dsving @ ddstsrirepitbce -
particularly in {n¢ pipragentical smace, J0us s DALSWIRSG. DAL RHBle flpdpminates are
not yet seen In the marketplace as commercial products. ven monolayer wet castihg can be
relatively expensive Feombreatialfezghgmiog; webleastifiing teghmpivgnbandanigved eaveto be moved,
requigng 25specialized and dedicated production suites. Dryin Ir 1] yolumes of filtered
air retgquiring s%)]gélcﬁ}]z%%rtﬁﬁ}ﬁgﬁagﬁé’ gs'ﬁ%@%é g%srhofrﬁg 8&' %%%%%3}55 ?ﬁ?eﬁn?g\ag r'ﬁl/oisture. With
increasing enachjecosls dpis idisirdegratipmipshamee uthagddates! dhist film. dfwo debivéoal points must
be made - namely, the sical ngth. 3 X i ifi t fil ilms are
typically cast %%"gpéms@@féoor%ﬁii%%g%gﬁgﬁ%%?gg %&ﬁﬁ%ﬁé@@oﬁ% éﬁt?s?t&g%gj %ﬁ%&ﬁpﬁ% ical
strength to théMitmd8 girBeessmdavaibiheditnthinddtandng etefroanytiechuisdoaycthabiseveradditional
costs and pro )

steps tq include th , 9/04
684747924A0 L] *sﬁ%rt%%ac ?Lé%qé’#g%ﬁgéc%’vgeg %@ﬁ‘%ﬁ ég%gﬁ%gﬁa%%iéﬁ%ﬁg%%ﬁ terrs of the
unifétm distridinethof fire cabichatesiahbartimesizdstizape andftbicknéikaddaglptriaequititepliability
and tensile styength, they. will tend to break duyi kagi i jal | [p:.process
yield. 5Such tg‘raesgé-é%é]%xs‘%e%g §rae§YJ r‘ﬁ%ﬁ@%"dﬁér%gﬁ Iﬁ%%c%géﬁ;ﬁ@rﬁgna#%%qﬁc%g o %‘l cing by
Novartis (Slomnifskinet tal 19§ 2006626 1112 o AQmdg ofitzhios Riddeslle's Twamschhatid, istrthrey wet cast

films, using their ethylene oxi sed ¢ ijons, tal, US /0037055 Al
). The strengt%rtoﬁﬂgjsned%( r?lpéaR%é%géﬁgﬁ%iﬁqbaiﬂaé?n%%g%&\ng%ﬁgigrlr%ééﬁgrﬁé 1 co%nmercially
sold by Novatigh®stloaditgisfilaat pimysiesdiatriin i mrprocstifor lréahkagendianalosetivgield issues
have been significant nroblem - ims. [ et cast films
requ?iis exacg?ﬁégé'r%c ion o?ﬁé%@gry aélg i%%rgg?{gi%)ﬁgyéﬁ;ﬁhreﬂgkinN%\@n%{tél/o%%gr\:d yet requires
sufficient flowoatkataia 526 dng sittiethicaee contbint! Hodevire Keas188), itangidoiisuweh cast film, the

pormited in O o L B SR bty is o an ssaue
for many wet cast filtheepbamsiasdativel raokigirdeiecidrerasedcisasmafelebiecessity.
Adhesives Research, Lavipharm and Applied Pharma Research describe their
20 film technologies in similar ways. It shouid be noted that these descriptions of
the wet cast products do not address whether the active material is water
soluble or insoluble and whether it requires taste masking or does not require
taste masking. These factors can have a major effect on loading of the active
ingredient as stated above
25 The transition of thin film drug delivery into pharmaceutical products
required a new focus on meeting pharmaceutical criteria, like achieving and
maintaining content uniformity of drug during the wet cast manufacturing
process. Wet cast compositional film art developed that could load
increasing amounts of drug with continuing emphasis on quick disintegration
30 of the film (see e.g. Yang et al. 7,357,891 and 7,425,292 both of which include
the current inventor).
One limitation of wet cast technology is the difficulty — indeed, the
inability to wet cast films beyond a certain thickness (or loading) range. This

is due to the relationship between viscosity and coating thickness and drying,



20Sitill, physical stability is not always a given. Boots Chemists launched a Vitamin C strip

manufactuggslByoRiRRearess in Tampa Florida that had to be removed fregyipe,shgiMggsRecause it
was crumbling in the package - earning the name "chips not strips." This story is&48t/SiAO1 many

projects have failed to move out from development to commercialization due to physical 25stability

issues.  \uaddiinn,dhe Mixingieh ek assd SRS SN forcerntingyisseifdeitsin certain
challenges. First, the solvent itself adds volume to the mix. Wet com osig%pis maé/ tend to adhere to
mixing vessélﬁdﬁﬂﬁ&ﬁﬁ&fﬁsi@ﬂ@iﬁ?lé&fﬁﬁ#&Yo@f@ﬂW%é‘é@?ﬂg)‘?ég?'r'?al RS é%&‘ﬁﬁ%‘? fluidic

issues in trapsit 30ta e astingdedtney arERmRIRSSIANbEdBtiSsue. Wet mixtures must be

de-gassed to avoid air bubbles which can reduce content uniformity. Furthermaore, cast aqueous film

mixtures may tend idraiatiensrm theknResoianRIRtE it A PhIDE AMAY PRI QRGEYES. This
thengequires, QS@HP%ﬁWéé}?EB}W%fW&IVQH1MfH€Fiﬁbsﬂ?ﬁt@ﬁﬁﬁf@ﬁ%ﬁy‘ sashiil® iomolves the

pulling of vacuum over the wet mixturé and the inclusion of various t}gres of deaeratorTs like

simethicone excrBingslyaRinsIraaalRAMifdnd AP IRE FRAYEING oSt RBIRALTSRYS: film and
vacuum and é’@;‘égft&%%%‘ MY, REHISRELIR 8RB IE 3T FPES eRE oI BBy degnimesz et al.

US 2008007 Al In our ex ruded, non aquéous film this hazard is not present. . .~ Many of the
above observaffizetarfastilingalying Bene ARSI RpiHkeuisay IBRHRR MY KRR Soys

non-water solyen(g, SRR BRIV IRYehEnSKIATIANagaR foTtiertramsndOlating
extruded in the 1920's (See P3. Laskey US 1,492,600). Extrusion has more ﬁéentl been used in

mediRal deviestendintisss kilohitmemiamg R ByRs e hrA PR SV ARIMS - of course, these
are both ”O”Feéﬂ leRrd insolvble. See7eeueiedy, Rhasreaceudiratiadrsinat kestagy, edited by
e

issac Ghebre-Sellassie and Charles MartinéZOO?), the content of which is 15incorporated herein in its

entirety.  IpepiRdaing the duéeeisaeansaisPaPaUseTeReas SR TR I 4G Sextrude
soluble, edibt%ahqﬁlf@ aRd dlsaier dra dRliveme ponpieHdetabx d i3S peshais cases

bioadhesive monolayer extruded films, under 10 mils, composed of principally g;(l%gél?/ethylene oxide 20

together withfimetsserciaimast BitegroninpiaisisamioRImer, AAASHIDR tfedicament. See
alsy Mlooney, e Sl H 672 08 Eseiasing cArEBRpiHgS<ERIacetaikusiand shees

comprising a composition of PEO or HPC, a water polymer derived from a carboxylic aid, 30-80%
plasticizer anePop e miBbropa e is e abMiBRREI R¥pka and James McGinnity disclose hot melt

extruded sheets withha hichness o d9e kit g AR QT HAITO it HIE ttogrterhsith 3% of
Vitamin E TPGS (see "Influence of Vitamin E TPGS on the properties ofjae%ldr?_%%gc films produced by
R

hot melt extrélirsiolutinerabion ARARRPENHEEAN SRS Y EPEIE) 63 178) K3 et al US

6,375,963 issyesLABILER. 2802 giaciies wbRi-elbadmied iTparsbesivedredrpreparation thereof.
The inventors note that "Wilms comprising pure hydroxyprog?/lcellulos_e (HPCF?'ﬁnd Otlh%ﬁéw\# ter-soluble

or veller-swelaskNRIsaIcs PEARABEHS AR RHHIRR FRFHIRRERISIBATIGH'R f stress
that is exhibitg o e, EHEHAspabRerTioNe RlasHdEeEpHEhIAAMOLEH0 GRUTISIR08/011634

laminates are not yet seen in the marketplace as commercial products.
Even monolayer wet casting can be relatively expensive. Commercial
equipment involves long drying ovens and is too heavy to be moved, requiring
25 specialized and dedicated production suites. Drying requires substantial
volumes of filtered air requiring specialized utilities, and substantial amounts
of heat energy to remove moisture. With increasing energy costs this is of
growing importance in aqueous cast film.
Two additional points must be made — namely, the physical strength
30 and physical stability of wet cast films. Wet cast films are typically cast on a
substrate or backing paper. Among other things, the substrate lends physical
strength to the film in processing until the film is delaminated from the

substrate. However additional costs and process steps to include the use of a



8847.47924A01 have been added to the HPC and other polymers" and that "the prior art does not

disclose that,flgns3kaprising a major portion of HPC and other water-solpple@uiie! 1s¥ellable
polymers can be produced by hot-melt extrusion in tige absence of a plasticizer." 83 43824 #0is problem

Repka et at propose 5using a bioadhesive polymer instead of a plasticizer. The film of Repka et al is

made from a&sgmw&m«g)@mﬁeamnmwe@% BARIALSAHR Promiansueliatisms

thermoplastic polymer, preferably HPC and/or PEO, and a bioadhesive polymer. The film can also
contain a theedsbatisndgem distrdautianef therearyragteniahaicaAHbsiiEs-disintegrant or absorbent,

10flavorant, coloran ﬁrf[[gﬁgl%g 9@%@5&&@%%@@@@% ShifasiRnk treApdifigeyaodior

cross-linking agent. The film does not contain a conventional plasticizer or a material which is
generally rectepdzsdbiregieduting aatkewing carsing sulstantialtesiesdn 0/9aaaS ieldalia, a

hot-rgelt extruded L UIEIUAC.ALE AFAIBFRINAIAES AR AinGlsh P yalahie eibiqplasts 15polymer

or polymers, a therapeuticagent; an loadhésive polymer. The bioadhesive polymer is selected

from the groufirocsplising oy PilyeaisdShaniaakoeiedl 6he 3PPREFR0IHcApbly MBS BXmore

polyacrylic acj . e I z thyl vinyl
ether and mé}lﬁ%ggi?ﬁg@ﬁk%gjﬁg % (S:%mb nz\r’t%ér? %r%ﬁ@?%#? mgﬁiﬂﬁ?%ﬁg\% %%‘t?wge Orange

Book indicatd®ERY) hasediapmpositiorxiS s Y pag rlsaire U PRPAPRIRSaphdved Parmaceutical
product nor %ﬁéﬂgﬁ%m%%nﬁmfﬁ%ﬂwtmmwséaﬁ%m%m% AiRaAbns

demonstrates, practitioners have struggled to achieve required flexibility in hot melt extruded

phat®aceuticzoriimerciatiyhees revidipasisP Ebe peigtitt ot sirysicahstiedetd @lasticizer to
chiove such el L S0 LIPS 2 AP eaproestio 4o e

outside of the ditionally; PEO is a very éxpensive polymer that is | d from a cost

perspective aiod mapyesfdhe mesdRe@ovefusast fiRrmany applications. As a result, the
pharmaceutical art OB%E?’M E%?fﬁ&fs"%ﬁﬁ%@ 8Lvides s BidReRdY iR ampResition of the
s e phar

present invention. S seen maceutical art concerning hot melt extrusion of sheets

and/or films corstamingeeiil/sunipediRfins fororiéenantnatsngeismiciiiviest B wwibahair as they
are by the Pf?éed%@;geéﬂg&ggg GREHPAEQRRET H52088/Ah 1638 84wt L2 @im, thEhus, itis

still desirable to p Icient way to produce a bioactive containing sheet so as to allow the

absorption ofaifecBioagipsingiest!yTdier ed dofigisaerusniarsritios snagdisagensisia put forth
below, BRIEF,SYNARY, Oy IHE INVEWLON 31 essaiesisnseiss o a nonaqucous

extrudable composition comprising at least one thermoplastic polymer in an amount of more than 20

wt% of the whole compesrigteshiGsHBIGAGTNS kg stability e YRS ent TR MR NYGI<SRS a
pharmaceuticgy podugenpiisiig e IERIRGHE Y GHENUISIPESY Malishaping.asimaqueous
10composition comprising at least one thermoplastic polymer and one or more
20 Still, physical stability is not always a given. Boots Chemists launched a
Vitamin C strip manufactured by BioProgress in Tampa Florida that had to be
removed from the shelves because it was crumbling in the package — earning
the name “chips not strips.” This story is not unique — many projects have
failed to move out from development to commercialization due to physical
25 stability issues.
In addition, the mixing of wet based compositions for casting itself
raises certain challenges. First, the solvent itself adds volume to the mix.
Wet compositions may tend to adhere to mixing vessels and any transit piping
leading to yield losses. They can also involve complex fluidic issues in transit
30 to the casting head.
Foaming may be in issue. Wet mixtures must be de-gassed to avoid
air bubbles which can reduce content uniformity. Furthermore, cast aqueous
film mixtures may tend to aerate when the aqueous mixture is formed through

the mixing process. This then requires deaeration so as not to interfere with



bioactive ingredients, the sheet comprising a matrix comprising the at least one thermoplastic polymer
and one oy esgliaretve ingredient(s) distributed in the matrix, the matrpclreisgesielesin a user's
mouth and resulting in sustained release of the bioactive to the user. 15The pres%ﬁt"rﬁ%ﬁﬁ% also
relates to a pharmaceutical product comprising a non aqueous composition comprising at least one

thermop'astiamfmﬁpanaeoaegérma bioassveimmaredionts theapiolingluitvaaylre plaeethen any of
the mucosa, e.g., oral (buccal, gingival, sublingual or palatal), nasal, rectal or vaainal of a user and

having an av‘é’ﬁtigj@'Eﬂ§§%Iﬁﬂgﬁmﬁa’n'é‘?l’f@‘%‘ﬁ1 ‘92’6'?&1'& ??nga(f%?gga%rr 2 i&%%osﬁ?ﬂaﬁ: Pramnt e form of a
sheet havingea SusfacsApeR Gh ERIGHIMateingOma inteal eethicknebe afqgmosimately 10-70 mil, to

dissolve fully. The present invention also relates to a harmace%tical pr %uct corpfgr%ig matrix with
one or more Bas&EHTRIRGrEARMERRH gﬁﬂﬁfﬁf‘&?z%égﬁﬁaﬁﬁ 8(%%3,) RERTEDY 168 than 500 mg,

mores preferablxdessdhaaRRifpg. She prefenbinyenlioPabBoETaessed netboddatrudkihg a
pharmaceutical product, comprising extruding a nona%Jeous composition comprising at least one

thermoplasti®gBIAALEI & A ENBIHPEEATENS tRShPIE SR the whole composition and one or more
bioactive ingredientsiBrQusiiag 06w e AR SR SHEaraRTh iy op s eet s mprappipous

composition. The present invention also relates to a metho?llyfor delivering super bioavailabie

bioactives fro?A saiNdmRlecrising il @ DHRYR AYLHES SR BISactives to a user, comprising
providing a sheet compriRing adiBX sesdUres aaiveod SGRIORIBsrgontpidediah eastene
thermoplastic polymer and WO 2009/048606PCT/US20 8/0]8[%34 11%028% 4g9$4@\8%.chrt‘1£ioactive
ingr’bQiient(s);%G%ﬁiﬁfh’&?ﬁ’e‘%ﬁé%ﬁiﬁ%ﬂesk@@cea s / A of P :9[  of of sul&lngual mucosa
in the oral cayifyaf{feHag been TH8PIRIABLIDYEOEOR 8 ARarelfdesue amethdtdandeivgrafg super

Bioavailable bioactives from a pharmaceutical produgt containing one or, mpre Sbioactives to a user,
comprising pﬁé@itﬁﬁ@@%éé‘t’%&ﬁw%mgséﬁt@q{)ﬁﬁ&f FBHE %nga‘taﬁ?p%gﬁ? rﬁon-e%%ve 2]

on comprising at least one
thermoplastiqnolyines argiomexehangerpsinsdpaaanetion wih Tieattiotoimgrediest($)y and placing

the sheet on any of the mucosa, e.g., oral (buccal, gjngiva ingual or palatal), nasal, rectal or

vaginal or on‘§Pﬁ¢aﬁﬁ§r?ﬁ%“§f3ﬂ?e3ﬁ‘§eﬁ”fb§ﬁ?§ﬁj%§%ﬂI’igi)@lil %‘E f?ﬁ%&%“& s Fig. lis a

schegnatic di%@bgm@g@@%@ﬁ@%m@ixing process thaF can_be used in the rr_lanufacturing

method for the pharmaceutical product of the present mven}laguﬁ]ligﬁz IS a schematic dlagram showing
t

one example of an ePREIBA RYSsceLstRSE GlTRETRETA YRR g method for the
pharmaceutiogh geptcbeirtionsgranbinvemioheetsimdilns schdmafideliagrprasshowing one

Bharmaceutcal prodSElBPHbBsan e o S 5 BRATL & A Neing one.
example of a giediHBHMAE EXHHSHOTORTIRS SSotingiosan e peiadijratiyeofaolykittyieng mzttied for the
e o e e b er v el AT e
25pharmaceutigal Pradurhtie Meeseatdovdidorey and Schiraldi, US 6,072,100 disclosing
compositions extruded films and sheets comprising a composition of PEO or
HPC, a water polymer derived from a carboxylic aid, 30-80% plasticizer and
up to 10% of a medicament.
25 Michael Repka and James McGinnity disclose hot melt extruded
sheets with a thickness of 10-13 mils using a 50-50 ratio PEO and HPC,
together with 3% of Vitamin E TPGS (see “Influence of Vitamin E TPGS on
the properties of hydrophilic films produced by hot melt extrusion,”
international Journal of Pharmaceutics 202 (2000) 63-70).
30 Repka et al US 6,375,963 issued April 23, 2002 disclose a hot-melt
extruded film and method of preparation thereof. The inventors note that
“I[flilms comprising pure hydroxypropylceliuiose (HPC) and other water-soluble
or water-swellable polymers cannot be readily produced by hot-melt extrusion

due to the high stress that is exhibited on the extruder. Therefore plasticizers



Fig. 6 is a schematic client-am showing one example of an extrusion process with optional

compressigyollRigsdet can be used in the manufacturing method for thegahayvaessticsdproduct of
the present invention. 30Fig. 7 is a graph showing nigotine plasma concentration &% fin¥@4AfVes

obtained on consumption of four different snus brands and a 2 mg nicotine chewing gum according to

the Gothiatekiclied | amel SiddvioMce 29081848 BARBICTFRAGB AN 3 HRdBribi@tARles  Fig. 8

is nicotine plasma concentration time curve vs. time comparing a sheet containing nicotine naturally

occurring in toBEisERES HiRGMITE 6PN ARRIATRRMRP LD Hid 4 aRT QR A6 Example Q.
DETAILED DESCHIPTQMOR FEREY BN Slivne sRRssial B IRiesaoR BYpIun the

invention relates to a nonaqueous, extrudable composition comprising at least one thermoplastic

polymer and dhe 8bseoreibadpiasticiratieria. solva ik AR PSS YRERFARLPREBRSRat, contrary to
the ingication J e 2 HEIBRESRASSIRERIRSRIRRSIS BLEORGALEOTHEAMRATIRERNENEIN al
m

10least one thermoplastic polymer in an amount of more than 20 wt% of the whole composition and a

bioactive ager saadediemdPESEHIEEH S0 MPABKISRNEEN 8L IRAHAWAISESAMPEO8E not
necessarly capigly BREY BAVEAIBRBAILQ1 1SS HRR SR Bt Grcarbomiasrbomer, one o
y

more acrylic polymers, one or morefolyacrylic acids, copolymers of these 15polymers, a water
I

soluble salt ofticasipesjvespalymethyingriine¢rh alsPharidiaadrransitRIS tombination thereof
and their Sa'tmaéé%@éﬁ@é%%féﬁ@mg]%gém,"Qmmaéw,ss;wl%mﬁé@w thad e eAposition

includes a number of materials but that no water or other aqueous solvent has 20been added in

addifién to anjlaveranimenaiaeiMmaige irCidNe RobAR i ag IBe e 8sit is YR TdRh fiTRerials in the
composition. FopgRMela e SBTRRKIAG BHEONIAMAPIBsEL RInasptiantBahmastioa a smal

amount of residual moisture content and/or a flavoring that may itself be aqueous, but the composition

does not contdigstijagaeT arerigiiahwh it FeerNRIBYFBFRaRiZEshiBAPH 3HeASiGactive ingredient
and/or any water ip the fiayaring; dharafere, sushia earaperifinnimerldistilprstongieriuded

“nonaqueous” as that term is defined herein. Preferably, the nonaqueous composition of the present
invention contfilfsiRadingnore e ere W RTERIR fe.E YRR 1VliRdIe dRe TR B rably less

than 0 wt (Y0 BigIRLPEPLIR Ui periRt LIRSS eRd BidtnaipagiHerhl less than

4 wt% water after extrusion or hot melting. Thermoplastic polymer, polymer and matrix formers that

are thermo-pr&t@adhBRiVar B HRETi% STIRCIRE ARSI B TFHIRANFIRIRS PhRSY cRTRRE e polymer
selected from the ol CONSISKIAG AL %@WIRSCS&W%% pelyetylaneopilgapRiimtasTYlates,

poloxamers, eéggggﬂgrﬂ)?tﬁggg/ggﬁﬁgg; ;Ivldgt%cgos%&lbllg %Aélt of a co-polymer of methyl
vinyl ether and maleic acid or anhydride, a combination thereof and their salts.
20 A review }of the Orange Book indicates that none of the above extrusion
patents are used in an FDA approved pharmaceutical product nor are any
such patents referenced on any over-the-counter product.
As the art demonstrates, practitioners have struggled to achieve
required flexibility in hot melt extruded pharmaceutical films, and have relied
25 on PEOQ, polycarbophil or extreme levels of plasticizer to achieve such
flexibility of the sheet or film. Neither PEO nor polycarbophil is approved for
food use outside of the US. Additionally, PEO is a very expensive polymer
that is ill suited from a cost perspective and may tend to dissolve too quickly
for many applications. As a result, the pharmaceutical art on extruded films
30 and sheets provides little guidance for the composition of the present
invention.
As is seen the pharmaceutical art concerning hot melt extrusion of
sheets and/or films containing active ingredients involves real chalienges

which must be overcome, as they are by the present invention.



1264747924A01 carbohydrates, polyethylene glycols (PEG), PVP, poly vinyl alcohol, acrylates, ethyl
cellulose, valluospasetate butyrate, copolymers such as poly(ethylenecoraungiszoet @polymer
and poly(methylvinyl ether/maleic anhydride) copoly$ner, poly vinyl acetate, pullu?ﬁﬁ;“ﬁ 3ﬂﬁg7propyl
cellulose (HPC), 5hydroxypropyl methylcellulose (HPMC), amorphous polysaccharides and
polycarbophyl. Prefgtallyit thestiieoasipiisiticp pyovitdsavatareseffibient wayntormgashiséd@nent of the
invention, a cellulose ether such as hydroxypr cellylose (HPC).is preferr

commercial\PIRAFAG SRBETNG Egﬁ esas%%%%h%\é' L?J@%LO(W ) Bﬁ%gnjq_%ﬁ/@pée&e%
10hydroxyprapyicr!imeseilichsalddivdigrsiae s nsioeporatadghdoatora B pisitortb fosimington, DE
(referred to hereinafter, respectively, as HP s kPG : HP i If PEO is used, it is
preferred that the molecular weigFRIEERHNIRARY LB G TNy e eitttess than 1,000,000. The
PEOgcan also be usa%iErprJe%@mmO@Hﬂarw&maa PalyivessUeBES) éstrsehbildcprafesitithat

Vitamin E and Vitamin E derivatives be used as g stre?s crack eliminator. tl 15% ﬁg{aVita%‘nin E or
Vitamin E defQBIRESHB @RS th UntiRsI QR ARV MAELiIRL AR de, Prife sl ahd 5% most

preferred. Cetaindnagiullcorobiress siayrbandsabia semienatientwith insoluble 20polymers to extend
the dissolution time. They may sometimes be pr%fant in the i%n exchang‘ﬁﬁrfesins drug combinations.

Particle size is desirEbfeRts BENERVERIPBRISAIERAE HIerarBBR RS THAT DY FReFns and most

preferably legs, tgRshy snicroasmERR: 18nagtiaisy exthsiahlstosmapnstiamesantsesat least one
such 25thermoplastic polymer in an amount of more than 20 wi% of the Wholi composition.

Prefdtably, tHOBPABLGRSP MRS 8 LIERSSPBRRITRIRA IR SO PRER ARt less than
50 wi%, morggrefarahlydeshdhn 4vgheandmentrigiaraiiriesshprisingothbthtlieeight of the
whole composition. 30The bioactive agent of the present invention iﬁi{géﬁabl%/ e& (ﬁh%rrgafegtical but
may be any IORINGAMARIRRIE PBIAMERPRSHANS ALIMRIS, RISA CUYEKRIER S SHRA'RHIRE agent.
Examples of phaiaackuficaldioastivaagentsingleds Buisseseidimiiemhtbractititpitors, such as
Benazepril, Captopril, Enalapril, Lisinopril, WO 2009/048606PCT/US2008/011634 13847.47924A01
Moexipril, PeRrReEGHRIIBIARBRICRNAPIAFI $ i iSdbf acne treatments, such as adapalene,

azelaic acid, Benzaglip, feszamivrianBsnzaubRergiddacchnstamyriaebties, frothremycin, Glycolic
Acid, Isotretinoin, Sulfacetamide with sulfur, Tazarotene and,T_retinoi[%ﬁ?sgtinic gﬁratosis such as

declofenac, SHRIBRIFASIZLRCABHERYS SAEPRSHAPrERBIBAMRIBSIAAAHTN RPRAS K oxone

and VafeniCHESW@@%R&O@#@BF%@%S&W@%@@@W@%@dcﬂpimnatacf@ymeea;mbaeﬁ adrenergic
blockers, such as alfuzosin, doxazosin, prazosin, tamsulosin and t r@zosi ;ALSg ts sggp as

riluzole; Alzh&far¥ Bidha dBYARERAfichs CLRIPHUS RInSN 3t SARINAHRE VAR |g$n[}hg,atacnne

rectal or vaginal of a user and having an average dissolution time of 5 to 50

20 minutes, measured for a composition in the form of a sheet having a surface
area of approximately .25-1.5 in? and a thickness of approximately 10-70 mil,
to dissolve fully.

The present invention also relates to a pharmaceutical product
comprising a matrix with one or more bicactive ingredients in an amount of

25 less than 1000 mg, preferably less than 500 mg, more preferably less than
30Q mg. The present invention also relates to a method for making a
pharmaceutical product, comprising extruding a nonaqueous compaosition
comprising at least one thermoplastic polymer in an amount of more than 20
wt% the whole composition and one or more biocactive ingredients through an

30 extruder to form an extruded slab or sheet of the nonagueous composition.

The present invention also relates to a method for delivering super
bioavailable bioactives from a pharmaceutical product containing one or more
bioactives to a user, comprising providing a sheet comprising an extruded

nonaqueous compasition comprising at least one thermoplastic polymer and



10and memantine; anesthetics, such as dexmedetomidine, etomidate, ketamine, methohexital,
pentobariitghgesargboland thiopental; angiotensin Il receptor blockers, seciT/as@sgesertan,
eprosartan mesylate, irbesartan, losartan, olmesartif, telmisartin and valsartan;séﬁt%%?&s‘}f\g&ch as
Aluminum hydroxide, AIOH and magnesium trisilicate; anti-arrhythmics, such as adenosine,
15amiodarogg;AERHBAVE intstTBrgmiplasing the disepyiathid usiatiiisasgmmebitine,
Esmolol, flecainide, ibutilide, isoproterencil, lidocaine eineéige rtléorioqfi%hneeu E?cainamide,
propafenon@ndiiifidRiEte RhR) FRURAHR! IAHSSAJEANE AT iBHe Y Slichs Aztreonam, TMP/SMX,
Chloramphenicol, legggggm Presion Heptxyien, tortapestaod 201dgtieasngaiapeitin, Linezolid,
Meropenem, Metronidazole, Nitrofurantoin, uinupristiaéDa fopri tirﬁ%l'\é:f?ximinn Ti‘,gFgg[chgre
TelithromyciRigaveriaRia RrR3ehirh BB @iE R CGH B.895é18 PRI Q5F Phvosate,
Glyeopyrrolaje,dyoeeymines &P XybHiyREIng eraidiatne endet oltenprisiergaati eodrudiaats, such as
carbamazepine, clonazepam, diazepam, 25eth.osuxin;ide, felbar?)%te, fo?%henglt&inm%e%b ﬁntin,
levetiracetaMONAALERIFCRIFPRSIHPR CHBRAFDERICRRARB ARSI IRt AR s abann,
primidone, tiggabing,Jagkaeaisantyalarisariditnbieressanisediarit@s amdripeyditg buproprion,
citalopram, desipramine, doxepin, duloxetine, escitaloprzm, flu erine,(%uvoxc;-):mineal imri,pramine,
mirtazapine thefsheabrg, &tk QB i P[?Qﬂ?i  HAIOANRURIGIER Faxine; anti-
diarrheals, sych:ag dephenopydeseor FHgRIBEoBRdBMInAadBISNNLYT Subsaksylate; anti-emetics, such
as Aprepitant, dolasetron, droperidol, granisetron metoclo_P mj W tron, prochlorperazine,
scdpblamine and trimethoben%mpag—m "M, B lipid, anidulafungin ,
caspofungin, Clotrirgarzole;flucopagpigibusdesine shueral b dxacaplezofes keitdagnazole,
Micafungin, nystatin, Posaconazole, terbinafine, voriconazole, buten gne cic%)irox, clo rimlazole,

enconazole, X&@eBaiRalcAM A HEER M GHMS YRS IR FSHALG Ao BhBRRAIIAG S S Rattate:

anti'hepatiti%%%@gp@gwés%ﬁg@gf,ﬁ@mivudine, peginterferon alfa-2a, peginterferon alfa-2b,
Rebetron and ribavirin; anti- herpetic agents, such as Acyclovir, famciclovir, valacf\éclovjr, acyclovir,

docosanol and pendiifodriSsafthf HigARSRANIIGO N SERTRIMET FALGRIFARRL, loratadine,
chiggphenirapjine, slefrasing ¥niebentpgiaembddiractinisgimieheipharthedshening dwdiicatine and
promethazine; anti- hypertension, such as Benazepril & HCTZ, Captopril & HCTZ, Enalapril & HCTZ,
Lisinopril & HOTFUMEEXRIPEEIENYSRUAAN & HCTZ, Valsartan & HCTZ, Atenolol & chlorthalidone,

Bisoprolol & HCTZ, Metepiolgl & iiid\ngglent SrodintLonesmaidmi @ simalsl 834GTZ, Timolol
& HCTZ, 15Amlodipiné & benazepril, Verapamil & trandolapril, Amiloride & QCIT?,riRironolactone &
et

HCTZ, Trian R =D CICE SSiBMirRNPE BT PRRMAHEE. 1 VRiopa & HCTZ
and Prazosi%ﬁmga;ﬂ@%@@}mr&%yqﬁeg@m as/Alslren, Aliskiren, epoprostenol, fenoldopam,

hydralazine, minoxidil, nitroprusside, phentolamine and treprostinil; anti- Zinquen%zi\uz%‘g‘esrgg such as

amaftadine, oseltarfidr fHdSHRIREMRIERAHA T RNAMDKORESHEMRIZ RIS /07 |-protozo!'§s/
amebicides, sygh, 8 AEMFEEE & & RiaroBsiDsetp o Ehinat aMgfionuing MrithaguioettRyrimethamine,

Pyrimethamine -Sulfadoxine and Quinine Sulfate; antj-platelet agents, such as abciximab,
dipyridamolePXBNNAsS3MFAEP FIBLEL L) IR ALHEES BV iamole, eptifabatide, ticlopidine and
tirofiban; amipsychO#@ sushhascABpBtRz aiegehlprernaznenclezanipts Bifiphenaeisearaloperidol,
loxapine, molindone, olanzepine, perphenazine, i,moEide, queé%?gine, ”ﬁ?egﬂd%nfe tﬁj‘%ridazine,
thiothixine, trEiGREIARIRECSRRBIRRIFARRELIRRII dhEPRHBRES GRS BEII N e, Donnatal
30Exentabs Prapaathaline Hroelkcenenbyseasmuinndntions, tegaserod and Bellergal-S;
anti-tussives / expectorants, such as Benzonatate aqg %glaifenesin; ab%%ic dgrmatitis medications,

Q B2

such as pimecroiimuUg@antl {8 &SFREDHin BB ARSWNG RO 5&R [ﬁﬁeeéter(ﬁizﬁf\cl)gs, such as
alprazolam, hyspiraneai g girzencine eieieAepiisrscinaacapae, used in the

manufacturing method for the pharmaceutical product of the present

invention.
30 Fig. 7 is a graph showing nicotine plasma concentration vs. time curves

obtained on consumption of four different snus brands and a 2 mg nicotine

chewing gum according to the Gothiatek cited Lunell study



WO 2009/048606PCT/US2008/011634 15847.47924A01 diazepam, estazolam, eszcpiclone,
flurazepamy, JofarsiRgsgs Midazoiam, Oxazepam, ramelteon, temazepam, gEgeiamsaalapipn and
zolpidem; beta biockers, such as atenolol, betaxololjghisoprolol, carvedilol, esmol®47|abezaksl]
metoprolol, nadolol, pindolol, propranolot, sotalol and timolol; bile acid 5sequestrants, such as

cholestyramine, colqsevelam,and;Galesiogls RisAbasrRaRA i sUsias weritienaimeddrenate,

pamidronate, risedronate, tiludronate ‘and Zoledronic acid, Raloxifene and Teriparatide; bladder spasm
medications, sheRtaomntaionginRiey HalbealiaARMEERG dRIBEAFHR, AHREA I e rodine and
trospium; benign prastatic hypertraphy 10medications, sughias afuzesiprogazosin, dutasteride,
finasteride, t?rggg%o@iiﬁgn @aé%sﬁ%um pﬁ%r@lraﬁons, suchaas mafenige acetate and silver
sulfadiazine; calcium chann&BldAldrd) b eREMIHAINIRN RaHz N MEDZ2SIN felodipine, isradipine,
nicardipine, nifedipi isoldiping; aéq’gg%ﬁymgmgﬂst@‘mgﬁm{ igiRt 884 ypocaicemia;
cephglosporins, 15230%%%%%6;%€%h% fazolin, Cephrad_ihe, Cephalexin, Cofactor, )
Cefotetan, Cefoxiaauealisogiiradaiexpammsitinsxras msisiograbicesiong toampria tiioperazone,
Cefotaxime, Cef ime, Ceftazidime, Ceftibuten, izArdme and Cefepime; colony stimulating
‘é@%ﬂ?ﬁ%ﬂ& e E%ZMHP% HiERvEeRdrediza!

factors, such rbepoietin alfa, erythropoietin, filgrastim, oprelvekin, pedfilgrastim and

sargramostim; 20coripptigaoidiasicinssBaxessiaily dbalscratsrptdtethiRdiratiasdndhe
fludrocortison ' thy! Stel ISERE SEstiRastaspidsidtia-articular,
such as Depogﬁé%?)#%%%gﬁéﬁeggglgeg @%ﬁ%ﬁ:@@%ﬂgggﬁﬁw ppg%osan olygsfjlf‘atg, Bethanecol
and1@lum irrigagshooedbegesialastic BT BncpmavE hairPeE, Hdp REMHE; Anfte25diabetic
agents, such Toll j B0 SiHEOVBRESI MelaedpnMetadlip,
rosigIitazone,@%ﬁgﬁg?%ggﬁrﬁg %%%%?53%%22%"n?epﬁride,gglyburide., glipizide, Tolazamide,
Tolbutamide, ﬁiae@g@r@@ﬁn@t@ﬁd@%wmﬁﬂmﬁaé%@?ﬁ@ﬁﬁﬁﬁﬁﬁﬁ&%@@%ﬁ@s argatroban,
Bivalirudin andgpiyegsliseasmanaslianaseninarunapdtedniouimaBaarakisrcofuianofin,
azathioprine, etanercept, hydroxychloroquine, infliximab, leflunomide, methotrexate and sulfasalazine;
diuretics, sucinase\eetio R@hitRSRTMIDERS, MATROREY 261 ST BRPOINRR REZIBE SBumetanide,
Chigrethiazid all ' hepesride,E FHoagniaseighdrigqgemide, WO
200%%48606%8%50%%&03%%%§qgg7.4{792?1%8?9 Iiﬁ%ﬁg&c?l%rothiazide, CT1z ;Triampterene,
Hydroflumethiazic rreidmiaideydiseaastamidieatirtgsepban bteadtnRizide, Metolazone,
Polythiazide,gggqllag plone, Spironolactone, HCTZ Torsemide, Trichlormethiazide and Triamterene;
endocrine agents, such as bromoc 5cinacalcet cosyntropin, riptine, cabergoline, calcitonin,
desmopressin, LeupR¥idee defraoniesantsrisoprRlivasiscmealysAaidhscagersiierh as Sildenafil,
tadalafil, vardgnafil; fevermedicaiersafiehas @iepiieaniinamies gazailiopsivenbagiturates,

carbamazepine, cephalosporins, cimetidine, folic acid, hydralazine, hydroxyurea, ibuprofen, isoniazid,

10nR8hyldopeRrcIGRRAdM A0EHIOMI 1R BHEWAISIR, PRI THSIT RSLSRIRAMvent that may be

present in the other materials in the composition. For example, the

composition may contain a bioactive ingredient that may have a small amount
of residual moisture content and/or a flavoring that may itself be aqueous, but
the composition does not contain any water in addition to the residual

25 moisture content in the bioactive ingredient and/or any water in the flavoring;
therefore, such a composition would still be considered “nonaqueous” as that
term is defined herein. Preferably, the nonaqueous composition of the
present invention contains less than 20 wt%, more preferably less than 12.5
wt%, and more preferably less than 10 wt % water prior to extrusion,

30 preferably less than 6 wt%, and more preferably less than 4 wt% water after
extrusion or hot melting. Thermoplastic polymer, polymer and matrix formers
that are thermo-processable are preferred. The thermoplastic polymer may
comprise at least one polymer selected from the group consisting of celiulose

ethers, polyethylene oxide, polymethacrylates, poloxamers, extrudabile



prophylthiouracil, quinidine, streptomycin sulfonamides, sulindac, triamterene and vancomycin;
fibrates, swip 350 ?ngate, fenofibrat and gemfibrozil; fluoroquinolones, spef g tahseileaacin,
Gatifloxacin, CeVo loxacin, Moxifloxacin, Norfloxacin and Ofloxacin; gastrointestifdrl 4gea#é\03uch as
15Alosetron, infliximab, Mesalamine, misoprostol, Neomycin, octreotidev, osalazine, Orlistat,
sucralafate, Sulfasalazine and in; SR/ PUSHIGS RIRHEERS CaRIRIRSS
probene.cid,%&%%Y%E%g%rpdpﬁ%%&%?z%%&;ﬁecep or blo'cléerg, sugl as cimetidine, famotidine,
nizatidine anethaitieliot serehenseiacatatrdy slythtes FaeiBErRAHTRRRPONEIRYeRR,
acyclovir, docosanol| and. penciclavir; rfensi imHE s e dnaoaisties apd Labetalol;
hypertensivecgﬁYé?gLﬁgefgs%réﬁg %%aé%%@i@\s{%g%m%%opam mesylate, Hydralazine, Labetalol,
Nicardipine, Miflypglygestsiyanithd atiatateitpgiuksideykdepxyprenthcpfepesatidhRCuch as Anusol HC,
Anusol Suppository, Dibucaine, pramoxine 2§ilg 0 f&ﬁm ApaipsansE Gngflammatory
bow?disea@éé%%@f%% ”éStBPXFSS aalélO e? udgﬂsdérzi(%?‘in |xi?:1de%o;?§n%salamine, olsalazine and
sulfasalazinepdyetesophglcP exferabifertve Atfarmdiastite ReAyAIRE 2 WateFreRibNfa-2b and Ribavirin
combo Pack, Interferon Alfa-N3, Interfer ta- r s RHBedasprgn); intermittent
claudication, such a ﬁ?:?k?&éz% %%r%g)r?ttoﬁéfyl %ﬁ%ﬁ%ﬁh%ﬂ%ﬁgﬁﬂ% such as Comvax, diphtheria-
tetanus toxoitlythepatiis py veetines ¢ dnR@isi8 nratemedinfixamaleasisemmesially yme disease
vaccine, PNEUMOVAX* 23; laxatives, suc isaco I! ,% redDesysalsy fieet Phospho-Soda,
Glycerin, LacﬁYlﬁj(%é,élu ip (}i\%ﬁ%?rﬂﬂsganuesis}ﬁrin%m%%e, agne;(%r% hydroxide - MOM, Mineral Oil, WO
2009048606RETAGRANS/REIGREE TSIFC) 29 Ay 1HRs bR de CPEYIIAE Ant BEHAR; low molecular
weight heparigs,. such a [teparin, d I )ﬁg%l?' inZaRaria, {g;@gpgéiwmrolides,
such as Azithgdwem: ﬁ%&?‘rﬁ%@h Qr%@@%ﬁ%&n%%m; m%#gstzfum,%u%h as magnesium salt;
migraine treatfeDE], ButidddR@hétyiptan, eletriptan, 5frovatriptan, naratriptan, rizatriptan, sumatriptan,
zolmitriptan, Caferg afergot C). dih ' idrin Owaeribraddip trestaents, such
as amlexanox, Benﬁé?a%?%,‘%zﬁ%%&hiﬁé% ggﬁﬁaﬁ%\%%ﬁﬁ%@r%ase CI%, Phenol, chlorhexidine
gluconate, clotio)agoler Nysttin aPdreistotiardd QRO G Slor P BidoeamalsisBsudsBMIR Cocktail,
~ Pilogarpine and Artificial 10saliva, multipl rgsi MaNS, SUShRsralRtrRRST \INER@Ron beta-1A
and%gterferor?%'a &) !Orﬂu“s” e?%e g)?fr#?ﬁgsﬁ?: gz %gg)g}en, cgﬁspro}gol_, cyclobenza rigle,
cyclobenzaprie] Dicreja i ddsiatilond Msbo@siaaieso Haekalimeatekall JRpaéishs, such as
azelastine, beclomethasoneg,. bu ' I j iSOH ik

: tfé:%ﬁ'w%%ﬁﬂb%%@éﬁ,é{k@&%ﬂ&@m asone,
15Ipratropiur§\9t5tr% 'l%leé, %ﬁ%‘&@i@ﬁ@g@éﬁfﬁe, phenylephrine, Saline nasal spray, S@Smatriptan,
triamcinoloneveittd Z tdi®3ptarefaroks e &fhenest furefeseeBelladonna and opium, fiavoxate,
hyoscyamine, hyoscyamine, RRURY rglgo_wg%garﬁlgg, IHSOLN R, Rk PRI WRAUFBIAgWar

biockers, such as Atracurium acurium, doxacurium, mivacurium, pancuronium, 20Rocuronium,
SucgitylcholimsyearsottextavivitatlissoRgisactinoiulh SoBM FRMSYRES RASIFR Wit acurium,

Cisatracuriuny, GapeuIR. Y SEUIRHGRRGHAIENE IRKaBYFARCEYraBIEaENSS nilrates,
nitrate ,q iae %

such as Isosorbide di sosor mononitrate, Nitroglycerin ointment, Nitrobid ?%nd Nitroglycerin
transdermal; NSADan Sath micratsorsefeallicless, PErmedO 4B GHRIBHAIRIERSKBIBIZR Bulindac,

Tolmentin Diflyni I Mel %dcarn, piroxicam, Nabumetone Flurbiprofen, Ibupropen,
Ketoprofen, @S%@e%&é%@ﬁé%ﬁcélecoxib, Rofecoxib and Valdecoxib; ophthalmic agents, such as,

proparacaine, tetracdihe, rmpaﬁm!@m,@Wﬁ%ﬂ@&ﬁﬂ@@ﬁiﬁ%%ﬂ@%ﬁé)@&dﬁ@%@%%h,

norflggacin, O{ﬁ)e)(r?ﬁgbig)&%s;?&%wg)’in an amount of more than 20 wt% of the whole
composition. Preferably, the composition comprises at least one such
thermoplastic polymer in an amount less than 50 wt%, more preferably less
than 40 wt%, and most preferably less than 30% of the weight of the whole
composition.

30 The bioactive agent of the present invention is preferably a
pharmaceutical but may be any biological, antigen, botanical, food or
nutraceutical, cosmaceutical or other active agent.

Examples of pharmaceutical bioactive agents include, but are not

limited to ace inhibitors, such as Benazepril, Captopril, Enalapril, Lisinopril,



30Polytrim, Sulfacetamide, Tobramycin, Blephamide 0, Blephamide 0, Maxitrol CD, Pred G and
TobraDex 0, Dexamethasone, Fluorometholone, Loteprednol, Prednisoneg, Rimexolone, azelastine,
cromolyn WORH #f¥dastine, Epinastine, Ketotifen Fumarate Ophthalmﬁg %ﬁftﬁ%%(%}@%g@
Levocabastine, Lodoxamide tromethamine, Naphaz[‘; ine, Naphcon-A 0, WO 2009/048606

PCT/US2008/011634 18847.47924A01 nedocromil, Olopat ineﬂfﬁemi olast, Bﬁataxolol etaxoloi,
Levobunolol, Mes3i8reRaZHEAREE BEPAREMRRMRABEER5NE" Pt A ﬁgﬁ%gf} avoprost,

R
omatropine, Phenylephrine, Phenylephrine, 5Djciofenac, Flurbiprofen an orolac; ear (otic
preparations CiEiR BY A &yaR. (BNERFBAMRIR fehisRiE, 'ﬁﬂﬂ?@’g@@?&p%?é&%gﬂrgf%

hydrocortisongyCegligporia tardriiexasin. Traaianoacaive Rasavnss| Qiinlaopiattsiciust, as Codeine
Fentanyl Hydrocodone Hydrocodone, Meperidine Methadone, moﬁph'n%c{gdone, Propoxyphene,
Darvén 0, FidiHeRuracibafidicliomaidsmpiiha S BARIEAO RS sRISH LB (N YA Eompound,

Lorcet, Lortaly Reyeossta REradaniRexisriodidrind Witkgearing sidmasvigsidiendlygesic

Buprenorphene, Butorphanol, Dezocine, Nalbuphine, Pentazocine, Nalmefene Naloxone, Suboxone

CD and Zicorimiernqiarianss iphiash a8 RosiaerRloSkerP aS Wrnam Al IHE O BEh ABIAAE SHromocriptine,

15entacaporé§r££c59ﬂ!<1§n$§@m§ﬂ%%,té?a'ﬁ&m&@ﬁ@@@&@m@i@@mﬁb@,rtml.@amrﬁlﬁ@mer‘s
trihexypheni eél; PCA - Patient Controlled Analgesia, such as Fentanyl, YH&?romoignhone, Meperidine

and Morphindis6aRaIMed satioas AHFIARTRIARRANN AR IRAAZINEA MESLAM K BEER/
Clavyjanate, Gloxapllina Riclexantlsin Biadsillyy dRemicdix G e Beriatidinél eShinatackistafpssacillin/
Tazobactamm, Ticarcillin, and Ticarcillin/ Clavulanate;gphosphate SléBplementati n, such as, K-Phos 0

Neutral TableReahaEEr)RERIDRRIEANBIRRRIN GOF: tHRRENH REITRSRASRCERA as K-LOR,

Klor-Con(r), RegseirsNARpledions Raesiaie AaBER6 Sapticaliris/ suchrae Sirtiuapidetdhitamide,
goserelin, leuprolide and nilutamide; proton pump 25inhibitor's, such as esomeprazole, Lansoprazole,
Omeprazole, MEMERF&bIEEARIPREPANY? Sﬁaﬂdrﬁ;”ﬁ%ﬁ&siﬂﬁg(ﬂéa@i%ﬁgﬂﬁ%aﬁgg fin

aiefacept, Anjkwslin af@lsingHiananeintinwab ant 3 arsteienss renshfadusaenedipations, such as
Aluminum Hydroxide, Calcium acetate, Calcitriol, Doxercalciferol, Ferric Sodium Gluconate, paricalcitol
and Kevelam&MioRARRSh AN ?@éﬂﬁcﬁﬁﬁ"éﬁbﬁ%@?ﬁf&f@ﬁlﬂﬂ?tﬁ%ﬁ%ﬁﬂ PYFRTPS!, bitolterol,
levalbuterol, pigutgied, BistaRsaiaenssismotaedapatiaeiom@lidelvisssibtSyenbicatddaine,
beclomethasone, budesonide, flunisolide, fluticasone, Mometasone furoate, triamcinolone,
montelukast SHENIRING; PARFGIKIRE,; BrORRINARK uRf ARRIGBRIMi ,%B@Wﬁst@ﬂ%gﬂd aminophylline

Itheophylling;tocainide and verapamil; antibiotics, such as Aztreonam, TMP/SMX,

Chioramphenicol, Clindamycin, Dapsone, Daptomycin, Ertapenem,

20 Imipenem/cilastatin, Linezolid, Meropenem, Metronidazole, Nitrofurantoin,
Quinupristin/Dalfopristin, Rifaximin, Tigecycline, Telithromycin and Tinidazole;
anticholinergic acids, such as Dicyclomine, Donnatal, Flavoxate,
Glycopyrrolate, Hyoscyamine, Oxybutynin, Propantheline and Tolterodine;
anticonvulsants, such as carbamazepine, clonazepam, diazepam,

25 ethosuximide, felbamate, fosphenytoin, gabapentin, levetiracetam,
lamotrigine, lorazepam, Oxcarbazepine, Phenobarbital, phenytoin, pregabalin,
primidone, tiagabine, topiramate and valproic acid; antidepressants, such as
amitriptyline, buproprion, citalopram, desipramine, doxepin, duloxetine,
escitalopram, fluoxetine, fluvoxamine, imipramine, mirtazapine, nefazodone,

30 nortriptyline, nortriptyline, sertraline, trazodone and venlafaxine; anti-
diarrheals, such as dephenoxylate + atropine, Imodium and bismuth
subsalicylate; anti-emetics, such as Aprepitant, dolasetron, droperidol,
granisetron, metoclopramide, ondansetron, prochlorperazine, scopolamine

and trimethobenzamide; antifungals, such as Ampho B, Ampho B lipid,



WO 2009/048606PCT/US2008/011634 1984747924A01 disease modifying agents, such as

adalimumab, anakinra, auranofin, azathioprine, etanercept, hydroxychloro%ne infliximab,
leflunomid® M8MER4te and sulfasalazine; HMG éF A reductase inhibit® ,/Qééff}%gléﬁﬁmstatin,
Im

Fluvastatin, Lovastatin, Pravastatin, Rosuvastatin, vastatin, 5Advicor ClI, Vytorin 0 and ezetimibe;

stimulants, such as atomoxetine, benzphetamine, Cag(\aAng:, dexmeth éﬁ)&ggisd%e,
Dextroamph@tigfuagithy| SRTRGFMES HFEmAZR ML EAIAF BenSIHEC pihsh dimetrizine,

phentermineand-SiRIiaMINS - piEaeYs!iRetoBera 261 DOMiEHlinginViyatatindasdTenazptiine;

thrombolytic agents such as Alteplase; anti-thyroid agents 10such as me imazoledéq?

propylthiouraenbipsitifoyy TERAEMH R AARBALR o IR & OEME B taredal ' é{r‘gkamine,
digoxin immuyne fah, fhimazend. femperizalsimeshygse i exieiexease sediimfiutyatydene sulfonate

and Sorbitol; anti-mycobacterial agents such as Ethambutol, Isonjazid, Pyrazinamide, rifabutin,

Rifafmate, Rifeohpafiaterantimepaiis, spaRRs 395y prsatkeWic R RUVAtYe%noin, Becaplermin,

Calamine, C 8?%@%&85%%@5‘%@@ﬁf@ﬂ@ﬁﬂ“@fﬂ%?ﬂ@@étmw otedyRimemtiimus, Selenium
sulfide and Tacrolimus; topical anti-viral agents such as acyclovijr, do‘:osanol, imiq/llJrimod, penciclovir,

podofilox andhetrisishoIRNiBEREMARARYEIRNY SRR AE RGN AR YA RRDR hupirocin,

20bacitracinipgaRu{R (BARBENEIRARaRMRaMIAE 20dcH e cullfading e slopatakinéungals
such as butenarine, ciclopirox , clotrimazole, econazole, ketoconazole" micogaz le,. naftifine, nystatin,

oxiconazole, fexbfeandingnipratasing dolacar aRliaiRIAsHT S S YR ?&%ﬁ‘ﬁ‘l't"oen, Lindane,
Permethrin, ;#{;ﬁg}[wyg%QQ!%WM@&H@%@R%PM@r@mrMﬁgmmmafeniqle acetate
and silver sulfadiazirie; topical corticosteroids such as Aclometasq %@fg:gat% inonlde,
Flucinolone, b&m}%cﬁ%ﬁrﬁ&ﬁ@%ﬂﬁ%ﬁhggﬂéc?'\r;?rBt&BHQge, HASNE Valerate,
clocortolone MW%EWW&tW& fuesiaeinre Bcsranides dteandretOlide \fatseakanépropionate,
Chydrocortisone butyrate, 30hydrocortisone vaierate, mome furoate Ji{ﬁ%[\ﬁe{li?te
triamcinoIonéﬁ@ﬁZmﬁiﬁﬂ@!C&Lﬁﬁ@ﬁ@%@%‘ﬁetﬁ%@'@fp&oﬁ%ﬁ'}/{?&%e asong dipropionate,
desoximetasqne; difiogaspneidicpiaim dkesimlopeamatEdaCRCTinmits, JialGhide, clobetasol
propionate, diflorasone diacetate and halobetasol propionate; uro%i{)nge flf? t‘_q iuch as pentosan
neco

polykailfate, WDIoOBie48&XB6PZERTISYSHRAT 1 $1 BRS AFd> ahd
phenazopyriding: yaginabRieRAFAEIDS Sviire dingiamycimzeloenitaz declvortbalideoke,

clotrimazole, miconazole, terconazole and tioconazole; vasodilators such as Fenol 1 mesylate,
Hydralazine, Né@(@@@ﬁﬁiéa‘?ﬁﬂ%,%ﬁi‘r@d%@ﬁrg aﬁ‘?ggdmaréﬁ?ﬁﬁ]gs% ;%TPE}X" g\%fgﬁ)ressors and

inotropes chgrﬁﬁ.%gﬁ@f@%%e@tmﬁs%ﬁﬂmmrm%sdmamrmmmmngmepiaaphrine,
16 ot ImitoiaT SRS Fb N G ey RN G B VSR ar et changes
healjy status,; sHGBAs:cmBRRScat R kR 2t Rsphk lysetttsrvid (ivegkablesnantagbyewhich
contains iSOﬂg\;x%nggn%nrgi\?i?;yg)r%?}rrr?a Spisé’!s / anti-protozoals / amebicides, such as
Atovaquone, Chloroquine, lodoquinol, Mefloquine, Primaquine,
Pyrimethamine, Pyrimethamine ~Sulfadoxine and Quinine Sulfate; anti-
platelet agents, such as abciximab, dipyridamole/ASA, anagrelide, cilostazol,
25 clopidogrel, dipyridamole, eptifabatide, ticlopidine and tirofiban;
antipsychotics, such as aripiprazole, chlorpromazine, Clozapine,
fluphenazine, haloperidol, loxapine, molindone, olanzepine, perphenazine,
pimozide, quetiapine, risperidone, thioridazine, thiothixine, trifluoperazine,
ziprasidone and Lithium; antispasmotics, such as Dicyclomine, Donnatal
30 Extentabs, Propantheline, Simethicone, hyoscyamine, Librax, tegaserod and
Bellergal-S; anti-tussives / expectorants, such as Benzonatate and
guaifenesin; atopic dermatitis medications, such as pimecrolimus and
tacrolimus: benzodiazepines and non-benzodiazepine sedatives, such as

alprazolam, buspirone, chlordiazepoxide, chiorazepate, clonazepam,



tomatoes which contain lycopene that may have anticancer properties, berries such as blueberries and
raspberries which cont%in flavonoids like anthocyanins that may act as an{)i%i/ Sk gﬁg&tea which
contains eﬁaﬁw%{f&%m gallate (EGCG) that may lpgve anticancer properties, 1@eaveratroh from red
grape products as an antioxidant, soluble dietary fiber products, such as psyllium seed husk for
reducing hypercholesterolemia, broccoli (sulforapha

3 ne) as.a cancer niati soy or clover
(isoflavonaidS1ABSRFovESIRE A e SRACR 000! f%%r]?%%’agr?tgs%%ﬁyﬁli@%%@qgg‘d from flax
seeds, extractxspepaa giasriGaartEnedzetardricunies, abbiglbgich divaliderag&etinclude, but
are not limited to biologically active suhstances jin plants that,have proven ho| lowering
effects of phME%%)WH@@@F&PSS??e#@%’&%&t 58 ng% Clae'z.v8 D ’ﬁc)é%r%)lc@e{@%é D %%0{?1 utrients,
in particular phytepheRrlicatiiifldeaiasioitt nisorvatm ok ststatoldmdr titso ke pulideanddiowers, and plant
derived foods 25and drinks (such as efg, coffee,.alcoholic bevFr%ges %%?gsgﬁgllavonoids found in a
range of plarﬁeéfé‘#ﬁ/%"&af'a@dé:’m%r&;’ G DgiohR HispiE e ahd Derries glticosinolates from
Cruciferous qggiignophesslisrtidsinleadeon:zeffetidoveammplenadrateeissidssatae of which
are precursors of vitamin A) prevalent in red, green and orange fruits and veget 30Examples of
antigen bioaétwgré’é?ﬁ?semglgd’é?%{ﬂrﬁi:eai‘quﬂ%ﬁ‘l%é% %?(@d%%iﬁg%%Elag{]égn%,elgggaé)gézsﬁgé%ntigens,
autoantigensiaBdibanenansigenssHiageanehaotiggamaie afdidfena thal dayeutyténed the body from

the outside, for example by inhalation, ingestion, or injection. By endocytosis hagocytosis, these
antigens are Mﬁqﬁ%@%?ﬁ?&éﬂ-ep?&ge f55'HENSD 9%@%@8&&8&@@5@08/011634

21847 .47924:404i6ARGS, andipesested im0 degmests, ARGsthiepfasasietideragments to T helper
cells (CD4+) by the use of class Il histocompatibility molecules pn their §ur§f%ce SQQ}% 'élgglls are
specific for tHEMSMHRRIMANE FIRpRs ﬁﬁ‘é &r@aﬁ?@geﬁ?&@dcﬁn%%{gﬁ Ines.

o lseec?;aect% cyto
Cytokines argsubisineriing: ealcailvetaayisitbiicResmpbobdssat6ibdjpartibvelyristtreting B
cells, macrophages, and other partjcles. Endogenoys antlgensdcitre ané[‘l'ggr}ﬁstg%tié}ﬁ] e been generated

within the celf 52298 (RIBAIRING BRI ,'BWecfg[%e%?S’iral or intracellurar bacterial

infection. The:BRauReRisHYIR thempresehted Galtiarcel sdrfagiralberoanplephaitrshrdelass |
molecules. If 10 activateg%((g:

totoxic CD8+ T cells recognize th the I gin to secrete various
toxing that catee MR 1G& ?%’ﬁbﬁ@f%zﬂ‘{he&ﬁ?j&%%‘ |ﬁ§ﬁ%ﬁ§%’?§*é§§at ‘§%ytotoxic cells from
killing cells jugidfytptasanfxisielf-Oesheiosil sSEéieactivesT Cefisraxinie) dted Feobethe eégnioire as a
result of tolerance (also knpwn as negative selection). They.include ic (h S),
15auto|ogousca‘?f8‘|m&y‘fﬁ%‘f’%‘iﬁﬁ)& ¢ %1%9?8?88‘0%5?33@%%‘%% g%%%%%eﬁé is%%@%%“hormal
protein or compigizekpreteing (et svnetivoamnip Nitvoul RINMA) filctbis recoinize daipemiatinune system
of patients suffering from a specific, autoimmune disease, The i S ormal
conditions, n(ﬂﬁ?e M%?'%ﬁ%ﬁ‘ﬁ% hné’s%fgrﬁ?%‘lﬂl aﬁéﬁé?n%%a%rﬁ%gg%%gﬁ%ggmronmental
factprp, the neasratdstandidingicahtake Bindedonisigsitartiantigerchiatibceaxamath@esagatients. Tumor
antigens or Neoantigens are thpse antigens that ar e I olecules on the

ﬁ&ﬁ&%&?&“ﬁ?&%saﬁﬁgéog iSonenikth [ﬁ?ecﬁ“?s%@ﬁ%”aﬁ Lf?nrrew ey

surface of tu NS can sometimes be presentec or cells and never by the
normal ones. ¢a it saaeidsdntmseartiteta, moch 26s Papfic Matgenand SAgmeiacianeral, result

from a tumor-specific mutatign. More commo ' t r cells and
normal cells, &&iﬂ%@% & Ité% tsuurﬁgr?gsggé}gé%%%%ﬁ%ﬁs%g%%%ﬁg r'f'ally;&rltrj}rffr)‘lﬁocytes that

recognize thesegutigensaaydestabitsicdebtas henylepheislis rdons evsippriNesiane oPMetastasize.

B o e e Ll L
Glucovance, Metaglip, Metaglip, rosiglitazone, osiglitazone, repaglinide,
Chlorpropamide, glimepiride, glyburide, glipizide, Tolazamide, Tolbutamide,
Glucagon, extenatide and pramiintide; direct thrombin inhibitors, such as
argatroban, Bivalirudin and lepirudin; disease modifying agents, such as

30 adalimumab, anakinra, auranofin, azathioprine, etanercept,

hydroxychloroquine, infiiximab, leflunomide, methotrexate and sulfasalazine;
diuretics, such as Acetazolamide, Amiloride, Amiloride and HCTZ
Bendroflumethiazide, Bumetanide, Chlorothiazide, Chlorthalidone,

Dichlorphenamide, Eplenerone, Ethacrynic acid, Furosemide,



Examples of botanical bioactive agents include, but are not limited to PMI-004 (advanced botanical
formulation for type Il diabetes - Represents a multi-mechanism bioadiveI;Eq. i}%%(iﬁkﬁﬂﬁ%@?ytes
increases‘XSiﬁ%%%’é‘ﬁ%"ﬁwo 2009/048606 PCIMS20Qg/011634 22847.47924&0 83¢CrRsmmad) in the
liver lowers PEPCK expression, and 3) in muscle cells increases cellular signaling through the insulin

receptor pathway, increasing gluc take, glycogen synt W.H-ggion.),
PMI-005 (botgﬁéﬁ%\%ﬁwg,z%geri\(}ggfg# g%@éﬁ%&\”&éﬁgﬁ?ﬁu{ﬁgﬁ‘ r%l ?éiisg’zﬁ]eﬁg%gexpres’sion of a
variety of pronrftagviaieidcyMkthgsitttiarite MENycidtiszide 1Metld200x-2). Currently

undergoing a human clinicgl trial in osteoarthritis. Also.may h tility | anagement of severe /
life threatenifgqmﬁmo HSMW?&%QPSU 195R %t?r?a‘ngg(éifen %E%Lngie%tic patient.), PM1-006

(botanical biopgéiMpyrRIMEE kienamdSPiteniteatmieitsiadriiverageot snBachasionomiated enzymes
(including a-TNF and COX-2). Also pgssesses range,of novel bioactivities rel 1o both lipid and
glucose metaHiBRSAITE AR FEEBRIF) P r-669‘~’(%8880\%rﬂﬁ?%@°n'¥'r%1|9%§:§‘r?§’,?é%%éh’.ca| appetite
suppressor whiglhasiige/ia @rievnge aatiialquihvesinnetertietiysfectsimgaagrithalaticaseurons by

increasing ATP content / production. It 15possesses potent anorectic activity wi t typical CNS
appetite supp?@%&a@fdéagﬁ é.‘@féj-%ﬁ‘ﬁi@al%ﬁ?é %esdé%%%ﬁ‘ﬁﬁgtut%@ %Sggr@éﬁéﬁgrgegses both appetite

and reduces weiétenaREsabRStRIDrivei o thbie fatay patimaineheyicepitalesparine efficacy.),
PMI-008 (botanical bioactive, derjved from an agricultural waste procgssir [ , that blocks fat
20accumuIatiﬁmgﬁ?ﬁtifﬁ\{'ﬁr?cﬂslr(ﬁ?féf@gn%g]ﬁh%yéi@wélfﬁt%*rg@:‘ﬁ %Otv%%h r'jalsq\)@r?e éqof hpases including
PL, 4&L, and ity icand Pithérlieataeiowpdniciilasi-ghengtbanaiindioyteimyogrtiaiagsngavith no
androgenic side effects; could be used in a range of human muscle wasting diso ' ing those
associated wiﬂﬁ%ﬁ'%&@r‘zﬂn8%@%s%@ﬁ’%’%&%r%‘?@%?r?g”?s%r%’o%%&?%%%éﬂ ﬁ@gzgé#ghas been
shown to indugiipyairisraysihesis-itasusatehcadisisiibitatetfeB6% Emad andngetmBoregiiction in protein
degradation, while it has also been shown to ipcrease growth hormope ragpscription and
decrease in UBHARAHBIDRAFRSYETY éﬁﬁ%ﬁ’ﬁ%ﬁ%ﬂ: %ﬁlﬁ%g%v{gg \r%:f%%%ﬁ%’ to testosterone
receptor in cogisRFIdLaaNabNbefRiRERitsIn3 MexBEIA; defsiesinkesisnat agedtsts teht asure, treat,
mitigate or prevent dlseasao,r th%;ﬁ%ect he structure or f I%?tl of the hu(ge%&? o Cosmetic

prodtts are GLARBHASY AEEHA AR At MBS RO BETubbed  potired. sprinkiad, or sprayed on,
introduced intgs alagthenUsesanphed el dfetbuduliabathzinfoactb aasvprdssiutdgioty, promoting

ttracti , Iteri WO 2009/048606PCT/US2008/011634 2384.7. )
stacivences L CIRD. U0 00500008 ST SA000 I AL MR g ppearnce

roups, t umps them under the
definition of cesifiapgsaantkthie? aceaptoreblghizey aschdistiiorebddyorjaBedaine cosmaceutical

Do GRS SRR SISO Aa s e thee
the presence vAlRERIcvp|astipitevior goipsanopdnild penciclovir; hypertensive urgency, such
as Captopril, Clonidine and Labetalol; hypertensive emergency, such as
Enalaprilat, Esmolol, Fenoldopam mesylate, Hydralazine, Labetalol,
Nicardipine, Nitroglycerin and Sodium nitroprusside; hemorrhoidal
preparations, such as Anusol HC, Anusol Suppository, Dibucaine, pramoxine
25 1%, Proctofoam-HC and Analpram-HC; inflammatory bowel disease agents,
such as balsalazide, budesonide, infliximab, mesalamine, olsalazine and
sulfasalazine: Interferon, such as Interferon Alfa-2A, Interferon Alfa-2b,
Interferon Alfa-2b and Ribavirin combo Pack, Interferon Alfa-N3, interferon
Beta-1A, Interferon Beta-1B (Betaseron); intermittent claudication, such as
30 cilostazol and pentoxifyliine; immunizations, such as Comvax, diphtheria-
tetanus toxoid, Hepatitis A vaccine, Hepatitis B vaccine, Influenza vaccine,
Fluzone, Lyme disease vaccine, PNEUMOVAX* 23; laxatives, such as
Bisacodyl, Cascara, Docusate, Fleet Phospho-Soda, Glycerin, Lacalutose,

lubiprostone, Magnesium citrate, Magnesium hydroxide - MOM, Mineral Qil,



The nonaqueous, extrudable composition can also include a mucosal absorbing enhancer, i.e., a

substance thaft ennances absorption through the 10mucosa, mucosal cogiRg@yd@RpitReism
(otherwise known (see U.S. Patent Application Publication No. 2006/0257463) ag4v gegpathation

enhancer” or "permeability enhancer"). The mucosal absorbing enhancer may include but is not limited

to polyethylepe glycol (PEG), diethyl ol : -laury ether, aprotinin,
azone, benz%ﬁ%ﬁa&%bﬁg "%r&e%b%]egr%ﬁ%ﬁ gﬁ@?ﬂ%@gg@%gﬁgﬂé@%ﬁ%ﬁ %%%r‘;:'iﬁs dextran
SlIJIfate, Iéiur rc]i:iati'tﬁlc)ziﬁt'mf,icdacnizalpfmmm;f' |esTeoyBypatity opiapspimtfichdiparimextioacitdidiosysalicylate,
oleic acid, phosphaidylcholine, pol ethylene, polysorbat j TA, [ lycholated,
sodium glyco%"é%k ‘é‘é}g‘r %%1 iﬁ‘rrrﬁ{(@;arg sﬁ&a@%oﬁ@mﬁ@%ﬁggﬁﬁﬁn Zé(%[ﬁ?ﬁczg%gtg;odium
g:lu t;?dequchnbgges/wfwkiﬂs,m@&aédmﬂhﬂ@@mﬂeamaimﬂéﬁem%ﬁﬁima, Patent Application
ublication No. 2006/0257463, bile salts, such as sodi X I dj oxycholate,
sodium tauro HX%‘(%%’ %%W ?y%o’%%ﬁé? a%u?%&§ﬁ§§ﬁdk%%@%@§ﬁ%1£% S (Igffa)l%, polysorbate
80, laureth-9 (hefergdta®|utih@8abéogdes roaty pyridMicimrcBlprivestind b i ieatipents nisitalky| ethers

e e A R T e R A ey
ts#;:g g:uﬂggﬂ@;ﬁér?ﬂgnﬁﬂﬁme@ﬁmgatbe@otﬂgﬂamMMmawmﬁerin, cyclodextrins,
menthol. thy G SR TRIEN e R et Ao S Ak o By ere Sl bl
the rrmglpstz;tl [aﬁlﬁodciigﬁﬂarﬁﬁﬁ?ﬁfm@mgts,p@;lmm@ie@@mmﬁﬁeﬁaj%é}ﬁ?rﬁaﬂtitol, sorbitol
e
3:’2,bl?oiccstit\cl)etbg&rmmiﬂr;[mhzcﬁgs:drft;ingmt?‘tmt?mmd&@%@bm@, iMptbOéQﬁé&iﬁ@brptjon of
oH that s opt O TP e T e B o2 g may be used
to control pH,bodlg@ﬁngd&lthmmmymtdﬂsmoonassbicaMameﬂpoi%\@&ﬁﬁnfblﬁaﬂﬁ@rﬁ@te, sodium
gg(rjti)ﬁj)#]ate, pqtparséﬁlr%r&g%r Orgrag[%ec,ar%%:ci)lﬁrwne{:a @R@%@(ﬂi’?&?ﬁ&“‘@, %%%R};‘é‘ﬁ%ﬂx%t?‘%%iﬂﬂbcitfate’
nasal spray, Sumatriptan, triamcinolone and Zolmitriptan; urology treatments,
such as Belladonna and opium, flavoxate, hyoscyamine, hyoscyamine,
oxybutynin, solifenacin, tolterodine and trospium; neuromuscular blockers,
such as Atracurium, Cisatracurium, doxacurium, mivacurium, pancuronium,
20 Rocuronium, Succinylcholine, vecuronium, Mivacurium, Rapacuronium,
Rocuronium, Succinyicholine, Atracurium, Cisatracurium, Pancuronium,
Vecuronium, Doxacurium, Pipecuronium and Tubocurarine; nitrates, such as
Isosorbide dinitrate , Iscsorbide mononitrate, Nitroglycerin ointment, Nitrobid
and Nitroglycerin transdermal; NSAID's, such as Arthrotec, diclofenac,
25 Etodolac, indomethacin, Ketorolac, Sulindac, Tolmentin Diflunisal Salsalate
Meloxicam, piroxicam, Nabumetone Flurbiprofen, Ibupropen, Ketoprofen,
Naproxen, Oxaprozin, celecoxib, Rofecoxib and Valdecoxib; ophthaimic
agents, such as, proparacaine, tetracaine, Ciprofloxacin, Erythromycin,
Gentamcyin, levofloxacin, levofloxacin, norfloxacin, Ofloxacin, Polysporin ®,
30 Polytrim, Sulfacetamide, Tobramycin, Blephamide ®, Blephamide ®, Maxitrol
®, Pred G ® and TobraDex ®, Dexamethasone, Fluorometholone,
Loteprednol, Prednisone, Rimexolone, azelastine, Cromolyn sodium,
emedastine, Epinastine, Ketotifen Fumarate Ophthalmic Solution 0.025%,

Levocabastine, Lodoxamide tromethamine, Naphazoline, Naphcon-A ®,



10phosphate and any other such buffer system. The buffer system may be designed to dynamically

control the pH of the product taking into consideration the effect of saliva guri i dynamic
buffer sysfg)%.zg'%%s (s of buffer systems to obtaig ghe preferred pH inclggglglims%%éomﬁl% gm

phosphate and monobasic sodium phosphate. Both are FDA accepted buffer 15materials used and
listed in the inactive ingredjents list. One example ig Nicoti rpdian Yhidbisfigianced at PH 7 to
8. For examﬁﬁfg?&r %"B%—’I @llc.}p %gllgﬁo% nrﬁ'&r’%%ﬁis%%ﬁfés%’?é?%géﬁg’/&6; for a pH of 7.5 the ratio of
monobasic/dipagibtaBrive dlaHit€); Dok fdamidld, 5? ot anpinatidioh atopiisislcAlRNENEQR be 0.6/13.4.
These are mathematically calculated 20buffer numbers and will ne @ justes acqorging to the
other ingreditéﬁYsoaﬁ%%d‘lPé?ﬁé% Gidl ﬁlf'?ec%gbglnneeé 0'bea }ﬂ%tgg%tg?t%ﬁe Idgingth of f[Eiftnﬂer designed
for the dissotiepinktheyeiripdntsigee fotoneat thpibecEienytesiarsinc®banydecdnibe. of a ph of about

6.8 but as it is. made in lgrger amaunts in, the mouth the f saliva . ' ecome more
basie. Thus HHiS'9 ﬁfa%ﬁ:’éﬂﬂi ?éhﬁ%q&éﬂ@?g& i %Pﬁ%?b%?a%rggé%%%%%fé g%%ia%t s of the buffer
system sinceasalivgdn Beshiibantigabiedrities OIRRODEX®e Cipnafioeacis, @x¢tudable composition
can also, optionally, include a sweetener, s (ﬂﬁas sucralos anc{/%%gaéllq ir\'ﬂ:s% @Qg@ermint,
cherry, bourb¥HrAGATISABRe PELEPRIR R A% Thidy Shintergreen, coo‘{imint, gOberga’mot,
citramint, angirakse s SttitaldcChriaina & adtitive $igcrocotneectiliracaitine fldepiiiting &
Companyor or from Tobacco Technology, Inc. of Eldersburg, MD - Most flavog eferably use ethyl
alcohol as soHR2EPEFe THUAA -‘ﬂ%e?‘%%%gld%@é%’ﬁ@%‘Pﬁs@éﬁé‘géﬁagﬁ%ggv.47924A01
Whilg a plastiizenis, iRy e dsethtarite Tranagueh us) exsiad &tz evooetp Bktienn slepRized may also
be included. The plasticizer ?5%/ b%g?ent icrj' an ﬁmouréttup eﬁq’o 0/‘?‘”?9%?%%“ eTW%g(ht of the
thermoplasti&ﬂﬁ%éﬁ%?%’r fP B %%ge%’gcfo be hon present. The plasticizer 5can be,
without limitatiiydib leasigeco BupikatbytdnenexiBlat paiprapy | Erezghivel, Nakxetphlage glycol,
glycerin, edible polyols, glycerol, polyols, maltitol, isomalt, and.re . »certain
plasticizers M8 HG%OGI IR %éy?nﬁég%f&f{% ‘ioé:;u e?é%&;%a%%%%’r%%@i%%b@% yﬁ%ﬁ%{gnd may be
used for this gigpese tehtiraNKAUbE aseindhtadiatebierintignabing00tatite used in wounds to
el mater GRS Sor ) At P QIR ACANEE: TR GhLTet Sl dide cp (05
percent by weiithiseseltsrid aivaigpbichgtisly Pdére Patizhict diheledibrajggsiensistagde used,
such as Cologcon Red #40, 15In addition t0 .10%, pref -5. )0 of.an.ac silicate can
be used espe&:"r‘él M EYRR0 ?ﬁ%?&di'é)‘:ﬁgt) eééé?&n#é%ﬂ%npé@ﬁ%ée(’:%ﬁéﬂlﬁg’&%ﬁ%gﬂowability of
composition andpibifitmmapnaoeitisingulbactEime, idtmatiocilbh thsriayEiltion is to not only make a

oo SRS RSSO SR A R
slower onset RipstaivitithrétipsendilighicT atvsoagtamof, d?imgﬁ@ﬂl@gmﬁi@%@%fompareq with other
e B s e e e,
dose form ageiRtHBE® @REEINAD thevite-BrdisBlupiola ositiia goswlementation, such as
K-LOR, Klor-Con®, Potassium depletion; prostate cancer medications, such
as bicalutamide, flutamide, goserelin, leuprolide and nilutamide; proton pump
25 inhibitor's, such as esomeprazole, Lansoprazole, Omeprazole, Pantoprazole
and Rabeprazole Sodium; psoriasis medications, such as acitretin, alefacept,
Anthralin, Calcipotriene, efalizumab and Tazarotene; renal failure
medications, such as Aluminum Hydroxide, Calcium acetate, Calcitriol,
Doxercalciferol, Ferric Sodium Giuconate, paricalcitol and sevelamer;
30 pulmonary medications, such as ipratropium, tiotropium, albuterol, bitolterol,
levalbuterol, pirbuterol, metaproterenol, formoterol, salmeterol, Advair ®,
Symbicort ®, beclomethasone, budesonide, flunisolide, fluticasone,
Mometasone furoate, triamcinolone, montelukast Singulair ®, zafirlukast,

cromolyn sodium, nedocromil, acetylcysteine and aminophyliine /theophyliine;



form is also important to control the release of the drug. The use of a sheet dosage form for mucosa'

delivery i @m%mg@ce area contact for the drug as compared with trggitippedgdesageforms like
sublingual tablets. Mucosa' delivery allows the bioagtive agent to avoid the norma#Tikst43as€ of the

active 30from the Gl tract (thus avoiding liver metabolism associated with release of drug in the Gl

tract). We all Y ' q fofian wet cast, extruded
Q16492 plguarrass AU BENE e R INAKGASIARRIUERLRO

product of from ickness. As we will see, by modifying these thicknesses of this
product and eaathioipie WEtanNeIeaRs, Fgrexsasqr4ae|dnbi | @RRAGHISf time WO

200010486062 CILIS200PI0IA 630 204 ATSRANGCEs AR SHBRGL relagsaloAlso, wih the

use of certain polymers and other excipients this product is rendered very mucoadhesive and readily
sticks to the Afocedstatity Giuvestatn, doviasiatinalraxe shticaRosAsEAYR aatitiG 18 the

incorgoration kI, RFNANIR S5 iy LSSE HIBBCLYRRAR SCaldR e MBRIcARNAEY drug laste. lon

exchange resin/drug combinations may additionally or alternatively be used to cause a molecular

dispersion of heazmhisteminauSaficinmoisxmethriperitrier BrXERBRIMHBMING sustained release
e s AR e MRA IR FrebRndadaaimI ARk esBhEL hie i Ldosage forme

have been limited te mas and thi as is discussed in U.S. Patent No. 7,067,116. While

the small parfitiersarmirisacid rebiutams et eEasenRs FUsbsAa RO RIEYTINANMIBBRYEIFR, their
relatively lowﬂ%&?&ﬁ?ﬁﬁ%&%&ﬁg%&#ﬁg@ﬁ@%U@F?é’@"?iﬁ@ﬁlé’%@lf%%ﬂ-ﬂhﬁu%@ g#Hesemploy

resinate technology in s inherent drug loading 15 limitations discussed herein.
Thid & the reasch ahynethinmaiieleuspd Py itiaL eIl 05T g Y ERtAtaG M dEateSand 1 to 3 of

%{%%P&B@w lRfagyabne Wgmulipientaus.  There are

the drug/resin, relationshi ALDE%
two customa%/&\?:vg)% tg%é/tg}?nas& ad tasting drugs that are dissolving in the mouth: coating and ion

exchange. Ndlwmazeaditionat pizstieompibylantimiustialen@p BeSEHMRPYFHYEERRY prohibit
optimizing eagl) ADRICANL 0K AXfaLe.f ARG TRRKING SneHRIANEA ElGasmRRNtbiaught in extruded
sheets. Like any process, extrusion process parameters (temperature and shear forces) create their

own challengtsnniagiiciht aricanidrrafabinsRifimate. nRiskingianRéaBantes atchse that are
25cqpsistent %g&%‘%@%@ﬁﬁe DOLNl ARIFUSINPracRSHIEWAY e afifiiHon causes some

very unique pr re, In extrusion, ion exchange and cyclodextrins are two of the only
methods that Gapseleiat®@xenigh kdearimaRrisainriduraasibidage riafelclodextrins, a major

part of the aciiyg.are jf4 SeRsedARkerdmIfe BIRSESs BRI SoPiERainowHae sydaAnpLadimiting

factor in the same way as cast film. Also, in extrusion, ion exchan(gg and cyclodextrins are two
additional tecRRGIEYReVRAdeePsB RsdmiquimugwPeRclaKibrReSRier BIdRORPE i ange are

also, moleculgg tpleaseptartive uede sMaseupdrAGisRKIaRsIexManesciasin), release of nano

sized active angalso controlled release (depending on the strength of the bond with the exchange

resid)  THeopisasinersnysin cRAIMEYXEY BaatiaciyerpmurHacadisielisuirtigaRtanicals) in
all major thergpsilie cAlRANSIaS ShrHdEsyERffiFR, ciclopirox , clotrimazole, econazole,

ketoconazole,, miconazole, naftifine, nystatin, oxiconazole, terbinafine and
tolnaftate; topical anti-parasitic agents such as Crotamiton, Lindane,
Permethrin, pyrethrins and piperonyl butoxide; topical burn preparations such

25 as mafenide acetate and silver sulfadiazine; topical corticosteroids such as
Aclometasone dipropriohate, Desonide, Flucinolone acetonide,
Hydrocortisone, Betamethasone dipropionate, betamethasone valerate,
clocortolone pivalate, desoximetasone, fluocinolone acetonide,
flurandrenolide, fluticasone propionate, Chydrocortisone butyrate,

30 hydrocortisone valerate, mometasone furoate, prednicarbate, triamcinoione,
amcinonide, augmented betamethasone dipropionate, betamethasone
dipropionate, desoximetasone, diflorasone diacetate, fluocinolone acetonide,
fluocinonide, halcinonide, clobetasol propionate, diflorasone diacetate and

halobetasol propionate; urology medications such as pentosan polysulfate,



5taste masking. Also in all major therapeutic categories, molecular or nano sized active may be

desirable for more effrcrent uptake. In addition, the present invention provggf @%ed gg'lease for a
given com}%’uﬁ’ QFy the invention allows for si ffect minimization by vir gmrmm&jmof being
able to use a lower dosage 10lon exchange resins preferred for use in the sheets of the invention are

water-insoluble d con harmaco |caII |ner anr 0 | ing
covalently bo ﬂ%ﬁ8 rBaD%g?ﬁngF BFic épgé% st b gr’?{ékrc%?\%% der f rc?eﬂczaléglé)ropnate
conditions of ﬁ@t%@@ﬁélmmm@r@mmm gnipolyazels, deocqnmm@rgloﬁacrylrc acid,

methacrylic 15acid, sulfonated styrene, sulfonated divi Ibenzene thetic (e.g., modified
cellulose and? M%EGTH@W&’ 1R Mt éa%eaﬂ?édrg anymsi aggﬁﬂgﬁé b%the addition of

ionic groups. Nb%rﬁﬂd@'emtbehﬂlpﬂﬁ’el0Ni@@g®ytﬂ€rm&ydnﬁ$¢r@ngly?éﬂdm(5&d%@ﬁmmc acid), weakly
acidic (e.g., carboxylic acid), strq basic (e. ar nrum O(e.q.,
primaty amrné()aﬁﬂpé%ﬁﬁﬂb?r?d?ér‘f‘gf&:‘? %‘ﬁ?ﬁ&%ﬁ%ﬁ’éﬁﬁ%“ﬂ?? oSe egﬁ ?%n exchangers
suitable for usﬁammﬁbnéchammom@tegr@@dﬂmm feheuyleﬁbpheam\éasdmmsauron of water are
suitable for use in these controlle‘t:d éaase d{%g:glyf%ar tions..Such io n excha aangeg nay be be Put are not
limited to those describeEBIFRIOF RGN [FRIOPARASHR BNENGE" e Bhtife contents of
which are incarapetes, ragmmm@remmim @éear348) ppleenientextizhrge respanssefalfor the
present invention have e z:krg acrtre below about 6 |II| € ur aIen§§ /é;) and

preferably belﬁwagsﬁt'@ ® r?elé A% FOLRRARS Wi t(hf crrdsSSIr% 5o 'gglgé(’%{ se?ecﬁed from
30d|fWCt|0nab@@W@SeCQpai’d? @irﬁthsodinten@pebmw@m dhesihypreasdrogerdy known in the art.
Preferably, the crosslinki gent js.a divin Ior und. Most p X slrnkrng
agentis d|V|nmﬁi%%wr%'&rg%@%?&gé’ﬁﬁgd §g/ é%cg %f abtgcﬁr}:p?o 5608 ?%éo prg?e%bly
about 4 to abeuichGs6, inrsedrrRisrahty —isplictriosalbittl 08mtairdffaeshpresdiebly WO
2009/048606PCT/US2008/ %634 28847. 479 4A0 géﬁout 8% by WeN%ht basEda ar the total resin. The

resin is crossl AT tsgﬁ?%ﬁﬁ e?gseﬂf' & WER KA OWhIn T %%‘? he size of the ion

exchange resigsighnoddtersirapiydall (EGOGHeanymyiaeus 2darasorapertigsometers. Particle
sizes substantially belovl theI er limit are diffj cult to handle in all ste olftdeeoé%;e%%ng Particle
sized JubstanfERYEBHD {ﬁé‘lﬁ?&?rﬂﬂ? BGC %%%?n AR S0k 7N exchange resins having a

spherical sharpedmd:wagwer@surpstplrahmﬁemoausicforrmemmgewgp&thdlqstdro)dsm forms and
have a greate tende fracture hen sub ected to dr dra epresentative
resins useful i fﬁﬁ&? \gﬁﬁ r‘ﬁﬂ& Eﬁ@&cﬁ FRE R gga(gﬁyrne é&%i?n\%ggwd Haas) and Dow
XYS- 40010.0oréoh‘mroadrﬁemomadmve@k@mﬁ&i@ﬂrﬂnpﬁrwomdsambokmw plptrarers composed
of polystyrene crgoss Irnke |th 0 of d|v Ibe e wi h an io. &< of about 4.5 to
5.5 meq/g of d\nﬁgﬁ'ﬁ ﬁﬂ %n elr essen? erengg %”%% %ﬁlsaé%ﬁ‘or?ﬁ EyBERLITE IRP-69
composes irr%mﬁdmazhapbabp@mesrmhtraesrageatﬁgmdME tbaudrenipdiimeitad, tproduced by milling
the parent, large-sized spheres of AMBERLITE I 120, T 0 K t comprises
R BaRA Y SEl e R SRS 156 A el HE VR (€ i

spherical part micrometers eru | exchange resin, Dow
XY S-40013.00pvgeti 29 pdigaierafgrhytsste i pody srptendial besyéfikial &W/@ofmhmbe@rzene and

phytochemicals or phytonutrients, in particular phytochemicals in leaves,

stems, roots, tubers, buds, fruits, seeds and flowers, and plant derived foods

25 and drinks (such as tea, coffee, alcoholic beverages), such as flavonoids
found in a range of plant derived foods including tea, wine, onions, apples and
berries, glucosinolates from Cruciferous vegetables, phenolic acids in tea and
coffee for example, and carotenoids (some of which are precursors of vitamin
A) prevalent in red, green and orange fruits and vegetables.

30 Examples of antigen bioactive agents include, but are not limited to
exogenous antigens, endogenous antigens, autoantigens and tumor antigens.
Exogenous antigens are antigens that have entered the body from the
outside, for example by inhalation, ingestion, or injection. By endocytosis or

phagocytosis, these antigens are taken into the antigen-presenting cells



functionalized with a quaternary ammonium group; its exchange capacity is normally within the range

of apprommgtz%lé/g}%} 6(flﬁmeq/g of dry resin. The most preferred resin is AMBERLJG/dRfZ369. However,

in less preVYerre embodiments, the taste masking agent need not be an ion 25exetTa#itER448imn. In
these embodiments, the taste masking agent can be, e.g., magnesium trisilicate. See, e.g., U.S.

oA, PABCS Gk eILAPHS FRlf AR ARstnfian aiRADRTRSKAGMOREYTDSTS, such 85

EUDRAGIT aas), and/or celitlosics, such as ethylcellulose, andthe like. The ratio of
bioactive agemsiteioretx (B bstheusssf wasisdtinetocagest&iity moireHas AR to 100,
©.0- fom 015,392 1ORDe!T conl©,2XeRa008 RIPFRL SIERIL AAME RRARLOTRYPT, have many
other functiofs" it Ci]é)zglwe?e e%%lng {Re Bidactive in 1ts ecular state and thereby enhancing
absorption ofibedpirastiieateatarial. SKae sakedostEyoyiakinesliCytdkinfitnasWRsif RGP higher load
of material and therefore for, the first time. WO 2009 RC %ﬁ?_ / A% 29841[A7924A01 in
an or%lly disstae}rfgaglﬁéﬁ%a ft IO§ é'%gsl &%ﬁg%g&@ﬁgg l%e oft eéé)érrr%t?inétion possible in
whatever ratimiscresitegess avell athér bigitielatos&geldgaysn hantigehe aig @aliesnsedidby noting the
ratio limitation in U S. Patent Nq. 7,067,116 | itio ' HibepfiRe stlah&hsos!lows this
5buccal dosa@%\ﬁ%r{?ﬁ% Qgﬂﬁr (i?u ta |0'P131a esréf% gér% egnﬁ%%@gr@hﬂe 2egé%§cﬁ§extrins or perscutol
etc.) and thupaithirsthefuseabbsautztistichadlbagkdibldattivisn. TharfragommrisaaceMiiBhing
sustained or control release, through the drug jon exchange r imtﬁ:c exystained rglease can
be achieved WWW% 26t eﬁél%?&t%c%ncgf't {5 i%%%?ﬁg%%@inmg mgfafyr% itself. As are seen in the
exanples, meptiatednradiciso@balishtedmtecoinizatbeaughte SuetlisrhesitniPReer@dfded
through multi layer products,, including insoluble Jay: e itiopaf inseiiye fyaterials to
the compositilﬁ"f’i}f’%‘f ,t?ﬁ‘&fh%?&\?cfr"éﬁ’égtsﬁ‘ a?reyt%'g %?éié?%??%éﬁ?ﬁl@%&% present invention due
15to their elegasppracegtitgxainplisifyotriitiay calsingstdorastesaatirmgeinaeeinsnaeli-

encapsulation technigues (g%rs t%%ggrpg%%i@%gnn (éo%g)r%lé? f&'gé‘%%g&}{@?%%é‘ﬁ@g-(a!soThe

nonagueous LA Sitiofi ove can be into a pharmaceutical product comprising a
sheet or slab lyoswiradinggatha seiciostapingy isciederismpgritis it eio@atst, the sheet

comprising a matrix comprising at least one thermo ' r bi e jents
distr Buted in ﬁ%%&ﬂ%?tﬁgd;{%{%% %'é:lr?é g@?&%@%ﬂgﬁﬂs@&a gg%?rﬁ?@ égl%'nag ?gggﬁ?r%ai@?fstained
release of theibinaciive angoediehpsdtetheonsomprex g aproteiasticnp eruetieagsiaH Y form of a

slab that has &NA) that is recognized by the immune system of patients suffering from a

specific autoimmune disease. These antigens should, under normal
conditions, not be the target of the immune system, but, due to mainly genetic

20 and environmental factors, the normal immunological tolerance for such an
antigen has been lost in these patients. Tumor antigens or Neoantigens are
those antigens that are presented by MHC | or MHC I molecules on the
surface of tumor cells. These antigens can sometimes be presented by tumor
cells and never by the normal ones. In this case, they are called tumor-

25 specific antigens (TSAs) and, in general, result from a tumor-specific
mutation. More common are antigens that are presented by tumor cells and
normal cells, and they are called tumor-associated antigens (TAAs). Cytotoxic
T lymphocytes that recognize these antigens may be able to destroy the
tumor cells before they proliferate or metastasize. Tumor antigens can also

30 be on the surface of the tumor in the form of, for example, a mutated receptor,
in which case they will be recognized by B cells.

Examples of botanical bioactive agents include, but are not limited to
PMI-004 (advanced botanical formulation for type Il diabetes - Represents a

multi-mechanism bioactive that: 1) in adipocytes increases adiponectin



25shape conducive, either in a folded or unfolded state, to placement on a user's mucosa, e.g., on a
user's bu%%l %}?‘90,8&%05’6“3@ mucosa, sublingual mucosa, gingival MUCO$2y HoDYERSE rectal
mucosa, vaginal'mucosa, e.g., a rectangular shapexgy a rounded shape. In addisen #70Ztab'may be
bent in half to form a V shaped architecture which will help it stay in place on 30the mucosa and may

be preferred by sgme. In addition the materi e SHCEAr dvisrrstiBeiigarked” against
the mucosa.se%“%*ﬁ’@‘ ' iﬁ'é?\ggg@? l‘fﬁ%%a?ggi@gyeﬁi%lg su'stainezv contact of the sheet with the
buccal mucqsareaseicominsarasightiingghrinegbsha inbatedeesrianingtoMest the@ReINGe drug

nicotine. By placing tobacco in a sheet W 9/, 200804463 1oHE24A01 at
25% Ioadingghétrfb‘% &Rg%&%%ogr%%g Hp%?%m%éagn%qg/%%gﬁgge surfz%cg‘eggf)efiﬁfrﬁd Gt)g?king
approximate{pdestidaEbiactve [d efssmvieomtaecomsiomicegatablss shaidRMRIS AP ed that was

over five times greater than is delivered from.both. ¢ i ; \( I and a
pealk 5nicotiﬁé‘?ﬂ%ﬁﬂ%%&éeﬁfﬁ%noi Ly 6% gré){aé\ﬁm%'%%ﬁ@%bﬁgﬁgﬁe%?&mg gum,

such gunl1 cbqutaigirw]an%[?m;até]ypm?me;mrgm'm bvmn%lrgﬁ??ytﬂﬁiﬁé ny;g:{f)tine as would
commonly be understo e contained in : rence in
absorption isoéfﬁfi’)%%ﬁ%sto osrﬂsg:boan\@ (L)J} lﬁgﬂﬁ}g&% o%%%g%%ﬁ%%%eé%regmecgicgated 10gum
delivery of threfeeening pritatuehatory leispitssitsiesociver iththaesanasapretielzEierptihaking a
sheet dosage form. t rely on plastici for, flexihili ichipkepility issues as
plasticizers rﬁ&&ﬁ'ﬂioﬁ@@@&@e%@%%@ |f%z%§{\§%ér5t%ﬁ16e%#g%ﬁﬁ%(§§r% %ﬁ@lﬁe product.
Preygnting arlpsgeobplattcirentivay riacemien pycwastioiuding el saed &Okgensil®barrier

packaging and shortened shelf life to elrbs%raectt?\%lggyé i%%ﬁ?@ﬂ%ﬁj%ﬁ“é@&ﬂl@é‘é@g the product's

life. It is RATRSSRESIFANET P aUG (Fexteas tack i shest compositions. SinCe such compositions are

typically rollegheftgsonamufRoR esaembianisy. jo Filvi Q0P 4 ekeeiveyfekaasyralkinelisanietR(ira! the use

of s substrate to djvide product layers in the roll, | [fian Katgdiself, the
delamination%ﬂ%@?h%é?%ﬂsf?grrx%h‘ecsu% Srzg}t‘ea uﬁﬁgi%%ci%ﬁ% ?négb%%pp?fg:‘teérsnatic. Thus, a
non-tacky cogerasiiphysst patsndt iselzsnaby. iMheciasiagian i errtanittareisdiadelbut may also
be used topically, 25vaginally, rectally and internall %@-wl inkKr&dutgsan can be
extrlried. Thgq% ?(?ﬁggrﬁ) ﬂ{gﬁtl 4 |rngc %lc'%r? Q}avﬂ@?r’l%v%u ds to%@%%%%tgj?r%@byﬁgusing red blood
cells to form siglotefféetsn@erialinmabiaia trasishoswz doatib o BRI HHERRESTISSIARE amounts due

to overall loadin acity of this extr This ] : ' 8FIRg extruded
30sheet. aﬁ‘?@ﬁ%ﬂﬁi&?éﬁ’@a Sp%%%%? ﬁg&‘fgr&{e]f@gg’?%m%%@%g%g?gﬁ of a‘? least 2 Ibs,
preferably 4lksificensviddrazz ofdugriartiediioacioh/ RN 08BdbsiAp@ iR RS HYSe BRI FTor efficient

packaging operation, W ZRAUPARALE BRI M8 kEFHad AOL

20 accumulation/absorption and promotes weight loss via interaction with a
variety of lipases including PL, LPL, and HSL.), and PMI-016 (a powerful,
plant-derived anabolic / ergogenic agent, with no androgenic side effects;
could be used in a range of human muscle wasting disorders, including those
associated with both cancer and AIDS, as well as general aging (sarcopenia).

25 This agent has been shown to induce protein synthesis in muscle cells
(similar to IGF) and promote a reduction in protein degradation, while it has
also been shown to increase growth hormone gene transcription and
decrease in ubiquitin protein ligase gene transcription. PMI-016 shows no
binding to testosterone receptor in contrast to anabolic steroids.).

30 The FDA defines drugs as products that “cure, treat, mitigate or
prevent disease or that affect the structure or function of the human body.”
Cosmetic products are defined by the FDA as “articles intended to be rubbed,
poured, sprinkled, or sprayed on, introduced into, or otherwise applied to the

human body...for cleansing, beautifying, promoting attractiveness, or altering



The pharmaceutical product sheet preferably has content uniformity in the range of 10%1 more
preferably 5%. That is, the thickness of the sheet and bioactive content pre(Eer{rgg(B% Nargs.quer its entire

surface argva(,) é%o%ﬁf)bﬁred to an average thicknes the sheet, by at mds Jnare eferably

5% and most preferably 2%. The sheet can be packaged in a number of different ways, some of which
will be apparent to those skilled in the art. Those skilled jn the art will under at screw
design in impBRARREFANeRt lﬁ*”ﬁf?i‘l’ﬂ?}’/ Bq?ﬂggﬁé’gf?% ‘?ﬁg@é:{ﬁélaﬁ’ oBé?%Qfﬁ% §f§18rtswand that
10constituengraiissatad PERR pafaiedthem Uriteptbecdeigtiomperaisnestias axidttikty dre type of
polymer used, to the pressure used in the extruder, o the transit time thé%u?h th truder and to the

viscosity of tHliREFAARIZRMHIRS SAISHNCS SRIEBMH t BErERTEETEN rﬁoﬁh% t8'350F and the

time of eXpOBE ISNRIBHIVIRE FDAE S dbpneiarabliragsnineiesrantbnesh jpretfevably saifieseconds.
One packaging embodiment for the bioactive product would be in an individual pouch like container

with 8r witholiegHIRlIRSsfEstEctionRsRRg 1880 %hethod to prevent tacking or stickiness of each
dosage unit in the payhRARkiRISEIOh edithe peusiait nralenabmay e raptr ekttt sessenesthe

sheets 20if required. Such dusting may be done dilrIlring manufacturing of the roll stock or during the

final cutting 8P PaEkdRESUGKEE AP BRI ence non hygroscopic powder material may be

used. A bumbled surfagegRiBashest sxavalssidedtsed sitidrseate sisainolugickingagsal. This
packaging can be seen in an individual sachet, similar to strip 25§r0 ucts %rreﬁ% rlijgted by
Novartis Con3RSRICINSRANGNET thé T RS eNra aabPIERICES "R ?90 tho individual

foil gachet. Varigeissaxanpiss0touthgasespsanty @tistavidbanmiketsaaise Svithatarous thin film
drug products, including Pfizer's Benadryl(r), Fleet L Pedialax0 strips, GSK's Breathe Right Anti
Snore Strip(rﬁﬁﬁ&%&%ﬂﬁﬁ%’@ﬁ'@%.%é&&%ﬁ%g %%%)&%Eaﬁgﬁﬁa{%ﬁaﬂc%‘ f$REePbf a bioactive
product compiiging SEbANY eHeh RESETURes Sraab pasiivsoeomy ising mtdeastgrindiveranbptastic
polymer and a bioactive agent other than tobac gg%ge she&tﬁeing ;)J a Fize to a mini%t\er a single
dose of the bi@)%’cﬁ%tﬁaéﬂﬂ%"ée@%@ﬁ%@’é{@écﬁg ndiFingRE gheg!iTeaasi v g8e
2009/048606PGAAISAONS0I 1534 PaBrbr, A34AR] azondnbiezatiepanatenioeitied of reducing
tacking or stickiness of sheets is to manufac%a sheet yvith%]ut a sggoath §urface aiea. The smoother
tafb

the $8rface afdYIRe i ERe CHR IS S et YRRICY 2RI BT A Y W %o}f\’/%rr'gely, a

rougher surfaggiareguaill derfigeoradene digaennipss Sisusisiestichalbeiveentahe. As a general
matter, such reduction in contact surface area will reduce the tendency to tack or stick. Rougher
surface area SABPYSAINERH OFIGR WA E%SP@JE%%]QEHSOI%%&%X {ﬁ}é}éggn be used of

sufficient sizedgieavBa4BUNY¥dEKIneED T SoaliproduathSiatbdnsotiiale particles may be inactive or
active ingredients including ingredient 10 particles. The surface of the sheet may also be physically
RIS SRR U5 it

disrupted usifMERHFRY <. SN 1k UgHALSE I35 SBRSEE of the sheet.
Ink 2 printingavitb srikiteinksdnmy terinseeowyptiotdeheds|foraddsmamesvariotierlkyhges on the
e SO e AR L e e s Ay L el
applicant to nEEd@sitigFTee8chiktealts botmek satfiusioddecnbligiessdditithe product is
O e A GiRIE LSROIR I RRBELES T SRR G ESRABRR UG uRIgIe o the
such as sodium lauryl sulfate, polysorbate 80, taureth-9, benzalkonium
25 chloride, cetylpyridinium chloride and polyoxyethylene monoalkyl ethers such
as the BRIJ® and MYRJ® series, benzoic acids, such as sodium salicylate
and methoxy salicylate, fatty acids, such as lauric acid, oleic acid, undecanoic
acid and methyl oleate, fatty alcohols, such as octanol and nonanol,
laurocapram, the polyols, propylene glycol and glycerin, cyclodextrins, the
30 sulfoxides, such as dimethyl sulfoxide and dodecy! methyl sulfoxide, the
terpenes, such as menthol, thymol and limonene, urea, chitosan and other
natural and synthetic polymers. Preferably, the mucosal absorbing enhancer
is a polyol, e.g., polyethylene glycol (PEG), glycerin, maltitol, sorbitol etc. or

diethylene glycol monoethyl ether (Transcutol).



20or multiple screw extruders, preferably with appropriate cooling jackets, tubes and pumps and vents.

It may be desiaple ik certain compositions to draw a vacuum over the yeigshsg@xasaple drawing
vacuum over the extruder vents may be useful whepqusing mixtures that may ha8A7 4X8@44¢hoisture in

them. In that case, operating temperature should be adjusted to compensate 25for boiling point

lowering and e'e"atfm}&_ | e Vsiousiday 9Tt e asreferabijenn Ry, thedreduct can be
, foll, lay

melted between, e.g. ers on a lower hot plate, and pressed to shape and desired thickness
with an uppepisterabiinbel ThdYoilREFHE HisIEHX It BBIFRMGIBYRORBF IR BRI Mand the
product peelﬁgég%r&ql}g foil layers. Other hot melt systems like heated 30guns may also be used to
melt the compaosition. However, a preferred method for making the pharmaceutical product is to

extrude the nonaquiougpmNedsiacrbaetetivr @HG Bigastiyh RIBdIBOLPY RS HSES dktfuded slab or
e o e 1%%WQ%%RE%H?&HE&L@J&&?@HM%%QQ%%@Q@Fr’x@l@&ﬂ%&%%%

33847,4792 extrudi the composition is carried out without injecting gas into the composition.

The extrudecbphisuzésities it aksimpiensniiifgbremiP aRbE thersHsMr sISWEIREDRg the

appropriate s And SAARe Glq 13°346% ASK, SREARSAG INARSUSITIIHIGA comfaigble feel in the
st the buccal, (f

mouth and agdin Ingual, sublingual or gingival mucosa. Such cutting into pieces may be

done using atphatthonats cxeasg uMHPGIRRNGER, FRNIIM FERCNBRrPPiassYhn GeHAHEK
machines, g .lcé?éiigﬁ]\%&%&f%?dﬁi&%‘é‘sfﬂﬂ?ﬂiﬁ)‘ﬁf’%@&é‘?%&ﬂﬁm ¥tiadyidgahigrchet producing

equipment, e many cases, any portions e extruded sheet discarded after cutting may be

recyidled to aphoiepiudttenskanyertrirsuchipEemeysteaucthaPHERUB)Stetd BdhRforoduct loss in
packaging S“&Qs@né‘afﬁm%égﬂfé&ﬁﬁ&ftﬂ@;m"64995 BIBYR&: KR hes cut off to ensure that all

products have unttorm appearance. Additionally, waste might be created in the 15packaging step. To
re-use such lossgiesdatertieaciasicef e ivaydvanaipped dhd addra A EsRPEERBH placed in the

extruder. TNEENFELRr Butse %gl‘é\!ﬁw@{c}%{»éﬁﬁ i BRArRrgHAns0ABaS BLSRIApes can

be die cut from sheet but are typically disfavored in the wet cast thin film industry because of the

resulting procdi et 2 orenciiRsky aaMiBThENe 8RN ithe RAMARSTRARSERPIRELY R die cut
dos‘i?”d in E?%!'% & and HBIMRIHEM R ARINRYEthahis his ysieaeprifaal wasted chips
ey

can be reused since t ave the same composition as the mix they are placed in for re-extrusion

and hence doimstitietabseRetisshwnichriFRRIgNSEIsa Elhis e ® proRlEXaMR'%s ISt 2midiBhted to be
required however 25 Hhe SRIQUERBUIA/NHAEYLANE BETBHOTJE YoM bioh sities taseeds practically

no loss in the mixing step, and there is very little loss associated with the commencement of extrusion

er |
of acceptablerpeobesimdibagiotambaibRy lirriier &rbebtRdEe L3t @Ed sheet may 30be
wound about g rall o, irgig ol eLiRe exireter sheple dbaexifidlREmatically calculated

20 buffer numbers and will need to be adjusted according to the other ingredients
added to the formula. The also need to be adjusted for the length of time
designed for the dissolution of the slab dosage form on the buccal mucosa
since saliva can be of a ph of about 6.8 but as it is made in larger amounts in
the mouth the ph of saliva can sometimes become more basic. Thus this

25 dynamic buffer range is adjusted in the dosage slab by the amount s of the
buffer system since saliva is freshly renewable in the mouth.

The nonaqueous, extrudable composition can also, optionally, include
a sweetener, such as sucralose, and/or a flavoring, e.g., peppermint, cherry,
bourbon, rum, smokey rose, sweet brown & spicy, wintergreen, cool mint,

30 bergamot, citramint, and licorice. Suitable flavoring additives are
commercially available from Ungerer & Companyor or from Tobacco
Technology, Inc. of Eldersburg, MD. Most flavorings preferably use ethyl

alcohol as solvent, or are solvent-free.



product is non-tacky and can be rolled without a backing and without the layers of the roll sticking to

one anotlwq ;’Olag/&)él gan be slit using a conventional slitter perpendiculagy{aangagis eéhe roll in a
number of places to ?orm a plurality of rolls or bobbisg having a width of, e.g., 1 isgh47bessoslit WO

2009/048606PCT/US2008/021634 34847.47924A01 bobbins can them be cut into pieces. Slitting can
also occur by passing,the extruded sheet oyer a slit bl H%%GE%%WQH‘Q on the bobbin
already slit - thus sli Hg%ﬁdepp!?c? G e&ff%r”@it?ﬁé@r}]ga%n? grlt%%ttwogro qu. Iqle_htifiers, including without
limit, brand nesResciibdesigiastieiydrerdayinied be daclipiete Tstnplastivigationayfvle ink jet
technology as is currently used in the tIhi il drug delivery indt hefR thigkes sheets it may be
desirable to Qﬂam ﬁmOCLI"ﬁ%MB S%Beu}égtae?%gcﬁqgéér@e . rﬂgtpreoviéles airé?ini@ial pleasant
taste and magefypiaceonentisetitaormsiibve asiendd Hsitkareshoatprespnshbetspipsticizaian 10 mils,

preferably greater than 25 mils y be chewed by the user gv it t ifi ickie. They
also ﬁ1ay be Eﬁgvb(?d ‘Q(H CEH&A'BE?%’&‘@H%&I% Sp)éh%?ei%?&faﬁ]ﬂ%n%d%&t@%;ﬁ%%%ﬁ s‘i%frr}(,ét:he sheet
may be passgfesounslyetrorre afiptdtagilyorenplelibihealysaspiyeeroligratyjshensatidoth or may
be 15textured to provide a textured surface one side or path.side r textured
surface on or&%"&?fiﬁ)tﬁ%‘?d‘é% o (11 i?i“’(gra}’étarcflil ﬁn%gggdﬂgg%rﬁg@ﬁ'%ﬁ%%% tﬁe gt ?&%s?tit%a;?roller may
be graveuredrierpasdte acdesi e Sora(suyfamsymren yease @igcsiderdjijsedniradddzdgdiein yet

another alternative, the sheet may b ssed, after extrusi Ot rs to assure
an absolute dfﬁ?o?eé?fhﬁzﬁn%%%"é’ r (es%p\iﬁﬁalsr?gntgatﬂe% dis 3%@%@%@5%&%@&%%@%& transfer
is ohtained if dmithb assdaire Weatetshotstop micadisalUutyl g mesiesseey. labd kels ke sheet

tacky, a backing, substrate which is sjliconized or made non-sii ided, which can go
through on or?é r"t%ﬁ]rga%essgpl}ﬁeaéggh%aitus%eaos tg'%ree)\&éH?%?éﬁ?%ég)ﬁtﬁ{ag% er(s) and then get
wound up right away\atointirkeg-agesp aan aptienalle secaddedmadhe toseavkitannmsibioxidg., Teflon)

R e e ot

surface. The backirg?]g substrggﬁjus&kﬁﬁ?esssﬁ
speed of proéé%goo é)?ﬁg?r? R ing rolls whic emperature of the sheet post

30heating/flatelitity sigoenGertain teusep) astichpady Delicrcoquiredié#8 plasticizer so that, for

example, pullulan may require 20-30% qf a glyceri lastici ' le other
polyhiers like I-1PC %ga%m%ﬁa%e gsqlr%lé%t?géﬁ %rortlgl %ﬁﬁéﬁﬁ%ﬁﬁfg&ﬁg %;L%(%{é{‘{%% matter of
the Tg of the bativeepobpmecidip @ tife Hasactivecinpedicny mﬁmmmmm@f@@tw@

20 B 2RO TR ATRUAOLAPERRSHASFI GG Inerruption of the

intermolecula

The intention of this invention is to not only make a convenient dosage
form but also to make one that added clinical benefit by virtue of better drug
20 absorption — i.e. improved pharmacokinetics. Such improvements may take
the form of faster onset, slower onset, sustained release, higher absorption of
drug for a given dose as compared with other delivery vehicles, lower dosage,
reduced side effects, and the like. One way in which this is accomplished is
by using the oral mucosa for absorption of the drug with the surface area of
25 the dose form against the mucosa Also the rate of dissolution of the dose
form is also important to control the release of the drug. The use of a sheet
dosage form for muccsal delivery increases surface area contact for the drug
as compared with traditional dosage forms like sublingual tablets. Mucosal
delivery allows the bioactive agent to avoid the normal first pass of the active
30 from the Gl tract (thus avoiding liver metabolism associated with release of
drug in the Gl tract). We allow for a slow release of the active drug by making
a non aqueous, non wet cast, extruded product of from 10 to 100 mils
thickness. As we will see, by modifying these thicknesses of this product and

combining it with various polymers, it is possible to control the length of time



plasticizers tend to do. The LF polymer is sticky because the Tg of the plasticized polymer is lower

than room t%m egjattérg If the Tg was, e.g., 45C then it would not be tack
09/048606. ' P oom
temperatu%. owever, If the Stemperature is raisedylg 45 C, the same pgfﬁétzﬁwtglfg%%%a@ky. That is

Whly to havr? low extrusion temperature polymers one should look for low Tg polymers (like HPC) or
polymers that are cr stalline and.melt at,lo atyra. (ki %ﬁ%' be
desirable forQﬁ@%ﬁ%ﬁE&%rbs ‘%c 'greglj)tn'a‘}ao‘%élg %%nﬁl%é(ﬂgjsﬁtss@v%?%f) étiralaeﬁr% Ii;Fgeé\f)ot er,#er?%aasicallya
v;/]edg(re] shapedieitestcipientausianpthiiustaasiy detethpisyeausp adbest/Beang WrR WnSHRESide than
the other. The extruder may be.a single s n ' f the invention, the
nonaqueoustgoﬁﬁ(%fﬁgﬁ%% ?%%ﬁ%ﬁﬁﬁ’o%%h fﬁ%ﬁ?ﬁlﬁ@@@ ’r%ﬁﬂe%?ril? egr%,i%l{%rr&%]%til\%ly, the extruder
tmhay b(;: at doulalgitiors wette treroriibratinmgs torpaxghangecsritusoinessRRRMYE$HPOEh a die
ereof at constant pressure. The, extruder may c r r fype die to
contﬁ)l the pl@gd ﬁﬁ Eﬂ@i&ﬂ%é’? énar ﬂ%;etﬁﬁ)é?(r?g;g o%%%%%%ﬁ%@%@@%ﬁ?@?gﬁeﬁgeet. It also
/Tlay mcluﬂe e aditiorait 2 ofealtematice i bethis @p dratiagser esmie tsiiassliFPEEHOPaPAmeters.
so in either embodiment, beta type gauges.can | ickpess and even be
part of a feecfﬁ‘gcﬂ%gﬁv%é&?ouﬁ?epreas%s%é%%é%oﬁ%é%% é?s%?#g t |E§€n8e@;t%P Itﬂrﬁséextruded sheet
can be contrejiestdipadanilosisg tfi¢hibidkagss of the extruded sheet using a thickness (e.g., beta)

25gauge system, and controlling,a feeder feedi r S : ump th
nonaqueous comp(;L'i'ﬂBR ﬁfﬁbglﬁ? éfg%ﬁgf%nk%g(sélg %ﬁ ﬁ]éevgﬁ%fﬂﬁgge%ﬁéﬁzér%i%ﬁgo%ﬁ)%derp dy:
caniige provideskwiih fosmalhtivertisthaniadse dasterkmsiiedgriddbindilonashe disekafhe can

serve to indicate a fold mark 30 t for ; ione, : itecture.
Prefe rgbly, th'_@ gﬁ%et%g gﬁﬁs?@%?éﬁgt ] o%ﬂ%?@tgzsﬁgﬁma%s%bg% \ggrrae%‘}i)é?g%p;;cck;;ng
OperatlctJrr]l. iﬁm%%tlp?mﬁk:?wm?m@mkwm@Isp@mmﬂ' ponatheiierlstizehonedisie strength
means that the sheet stock will not break upder. tensi gkgdw WO
2009/048606@@%@%688%\@%32@8@5?2%{2&%8?95%1%5&3 %%iiggggi{a age f;gmggﬁgh
tensions reduessrattptédhraighydovthitirfieraddenteot real didessyieie eenthdrpadraging machine must be

e RO B R R g s S0 % s
supercritical ligatemmjBctian067y] TH2!hiuis raditiscod drimddranthiake Z@fuieR 834IRRSEXtruded foam
slab. relationship. They have no ability to carry above the 3 multiplier figure.
There are two customary ways to taste mask bad tasting drugs that are
dissolving in the mouth: coating and ion exchange. Now, in traditional cast
20 aqueous film, either may be used, but space may prohibit optimizing each.
Applicant is not aware of taste masking or sustained release being taught in
extruded sheets. Like any process, extrusion process parameters
(temperature and shear forces) create their own challenges. Applicant
teaches herein the use of taste masking and sustained release that are
25 consistent and complimentary to the hot melt extrusion process. However,
extrusion causes some very unique problems. Therefore, in extrusion, ion
exchange and cyclodextrins are two of the only methods that can tolerate the
high shear. This is because in ion exchange and cyclodextrins, a major part of
the active are in a sense locked in the process. In extrusion, coating size is
30 not a limiting factor in the same way as cast film. Also, in extrusion, ion
exchange and cyclodextrins are two additional technologies that can be used.
Now the additional benefits of the ion exchange are also, molecular

release of active (due to molecular reaction with the exchange resin), release



The present invention may be used to make multilayer products consisting of multiple, extruded
sheets. Sugh nagdidases composites are 10laminates may contain one or moreuwmr without

bioactive ingredients. Additional layers may be usedfo employ varying dissoluti n/r'gtes, |nc1uding
insoluble layers. Another embodiment includes the use of additional layers with pH buffer systems to
dynamically spREebRib& esiivizarabaisptmmbbiledbieease (dayendingyoa foostiaratidhcrease

the 15bioactive contgnt,of tge tota#com ositioF. Additional layers may be extruded directly on top of or
in conjuncti&ﬁ‘@vﬁﬁ? oMithH ﬁ)ﬁj‘ﬁ A8 sﬁ?sé(} ruded layers in the manufacturing process.
Enzymatically medigitesd grsderiaiavaayide csebinubed torpssiiorasiahhasraate Bita)fme to aid in the

breakdown of the slab or sheet jn the wet 20environment of th ?Q?ﬂl?rés the
addition of aHfyFHdIng pRIY 8&%%%%&%%%5%8 %%Srgﬁglgﬁ%%g;\sgﬁﬁwﬁgma to aid in the
dissglution of s Gha0atNAIso iff allay e dewirapledticesizigaiabodiviestd &t @i grsduct to
enhance the perception of tingling by. using certain topically effecti ems; Rgxample menthol
may provide ${28Piesi¥e8ay ea‘&%'t@%ét%&%%ﬁtgéﬁ v(\;/ﬁ;n% E%gyg Q%h%gzto@éﬁ%e ingredient. There
are other agepis Eintiseartriiserdisd esgsupeinetmisie spedomingiwintegmeLadd Niaalyother agents
too numerous to mention but known tq one_skilled.in this art. . itionally. it may: also be
desirable, to @ %&5%??&&'%&E?%eﬁgﬁféégénﬁ@%ﬁﬁﬁg Dyedptue é@?ové}a%)i ité of th@édry blend
into the extruglgeisgmpeHanivBieisiagdich have agglomerations or tend to agglomerate may result in

20081046606 C17HED SR TERACHIER P9 IERD L e e B St Tk 8 Lk A

0 Use a flow agent, like a silica derivative (e.g.
calcium silicaiakdeinsenete Bewakiliyistnst e phiting avelogessllgridan dogaitic sirtiofi@amed product.
Flowability may also be engendered through proper mixing techni E of a high
shear mixer M BeGataLing, B HEM t%%%‘?(?%‘gﬁgﬁ 0 gﬁ%sH%%%ﬁsgto?%g?g@ggi%%%#%em flavor
or residual mgjsuisdndngrsdiantieHigh sberipnatingisdiemial whe hayopseaieratimoisture
(usually residual to prior ingredient process) is added to the pr j cefi r
agglomeratioﬁ?&r@eférYﬁ%%ﬂfetfage BRI 8&&8&?? néﬁﬁir%ﬁt%g@ngc%gﬁgﬁ‘ggﬁ _i>(<5i)ng must be
emplgyed frogrifedifiainging . siyrdfexsntidradttheivieytifdratanenl dripactiadyirgyeidierethat has high
residual moisture, when added wjthout high shear agglom ions. ar . L tin poor
uneven sheet§ % tTAPLHIRE ﬁ?gfélﬁaﬁfaﬁ(?ee v@?t?]% r%g‘ﬁ ﬁ%@%‘@@@é@g&gfﬁf ﬁl&%s sL%)i_géd
Cuisinart bladgibggeniriodeidtidyltes adtiticruphimhtb@shens i broedeaienbabeoRn@Ticone aspect

o RN G AT IR SRR U
materials are yueighetiovibicyaa@ngiytbpsmirag iqusienaryteppeonisayb veatdyiBgsts and
plasticizers are also 20weighed and can be MixeHih RPLEEGHA RS LB birbRixer 4 can
those types of ion exchangers suitable for use inion exchange
chromatography and for such applications as deionization of water are
suitable for use in these controlled release drug preparations. Such ion
exchangers may be but are not limited to those described by H. F. Walton in
25 "Principles of lon Exchange”, the entire contents of which are incorporated
herein by reference, (pp. 312- 343). The ion exchange resins useful in the
present invention have exchange capacities below about 6 milli-equivalents
per gram (meq/g) and preferably below about 5.5 meq/g.
The resin is crosslinked with a crosslinking agent selected from
30 difunctional compounds capable of crosslinking polystyrenes; these are
commonly known in the art. Preferably, the crosslinking agent is a divinyl or
polyvinyl compound. Most preferably the crosslinking agent is divinylbenzene.
The resin is crosslinked to an extent of about 3 to about 20%, preferably about

4 to about 16%, more preferably about 6 to about 10%, and most preferably



be added to a mixer with choppers 6, to which chopped recycle can also be added, where mixing is

finished. The mix can then be stored in finish mix container 8. As distinguishTed fr%ré\ aqueous
compositidK8, A& queous 25compositions of thg present invention ate é%%@{?fgmgmm

Non-aqueous compositions imply lower mixing volumeés and the absence of degassing issues.

Conventional mixersomay be used. Feegin %f the Tix into the extruder must L)ek%?rfogmetg‘ ata

controlled rat@qey4y.8 vy waigth Qél {B% A EHRst A AP SRR R B LYEH B at the slot

die. 30Fig. 2 §@S§ghgm§%gw%mgim@wnamamm@m extrusion process/extruder 10 that

can be used in the manufacturing method for the bioactive product ?f thﬁ!?ée lent 'nve{ﬁion. A typical
fiz SIRERY AT

single screw extruddrRigidfeali ﬂﬁb@@%&ﬂiﬁ%ﬁ%ﬁé@i@, RECL8 Gdified

according to {hismirediganidabatiupEoeshiteraerepe shisnioktisepresenstaktally below
20091048606PCT/US2008/011634 38847.47924A01 invention ooIirfl?%gf the frgnt seftion of extruder

screw? shaft 19/edpvsr ARb@iRisHEW 1 RARA'S BbRiStRRE R IRERIRTFSPIRS 5AMHPYS and the area
around the feggipg sasdianddijebbydanding fopneit2@. &y esiditureldnrwlsinbledding section

cooling zones 17, keeps the product from melting 5 and plugging the hopper 20. Th rew design is
well balance@?@hé@ﬁ%@%l?%ﬁ?i’m@\ﬁﬁﬁ?ﬁ‘ﬁ@iﬁ&ﬂ?ﬂ%qggéﬁ?’b%%@ﬂ“ﬁé%r?gam.mﬁ ing ports 22
are provided iQiieHRNRMANSHSIGAGS S dERPbSaEReRitree D HBDI S Yrererdett&gBtis a

schematic diagram showing one example of a small scale 10extrusion process that can be used in the

manufacturinff AR AR BisstaR AL ARG BY B8 M SSvention. In figure 3, the complete mix

24, ingluding solids apehligyidiaineddsnm adess in waiglvveeten AcladbeMBERIATEIRE-extruder
10. The extruded sheet 27 coming from die 15 is passed arqu

hill roll 28 and i f
rollers 30. It i§91(§?ﬁ@8ﬂﬁf8fI‘B‘B&/%%?&]@@WM@@?EQ%Q%’W&?&%’SOH923’.%9@3&%\@6 ﬁétgg;rgm

showing one exantRie, & REMRSil M SERISRNIrBIENA cefD thasdBbRendredonipeseansfacturing
method for the pharmaceutical product of theg})resent invention. Fig&_%shows aﬁgﬁ&cess similar to that
B Al

of Fig. 3 but ameliatysere sarseiokamhyBh S RITbIhIeeN 20 YA AN IR REGIIE blend 25 in
liquid form by gyeRarjtiagaWANs3d 3sesmapdiaentraamthe-atbienjagasinedderstiices cross

contamination and reduces clean up time. Fig.5is a s%hem tic diagram shOévﬁi{g%one example of a
U

largd Bcale exdifieisRgrdedaPingticahBEm LRl FRRL thEnRacHHiAg ARG TSP Bsharmaceutical
product of thespeasenbisNRIMONVitHt SisBawhge IPLRSS Sitdlanitrohet @i Eigprédudealleys for separate

feeding of polymer 24a, small percentage solids blend 4&' %@h? tical pioagtive 24c using
loss in weight%@ﬂ@rg‘%%ﬁ"%g W@?ﬁ?@sﬁ%ﬁ%@?@ﬁﬁ % 4 rﬁgﬁ(ﬁﬁ’ggﬁe QS\Eﬁt\gges that it
reduces Crossxsastany natim piedea Telean sestipacfice qurtsitewitmbeizef kaigkesfattl reduces
mixer size. Fig. 6 is a schematic diagram sgfcgwin one exarr_éﬁ)leg)of ar%tﬁétryab?&p cess with
optional comgRedSHAYGIRMSIB SN A RRUIBH YR Faffpt useth “Mhanufacttriid method
for thg pharmaepytieal o Biepresentinyersion iaseedanitifepn dhitkegbamzessthadveb
substrate. WO 2009/048606PCT/US2008/011634 39847.47924AQ1 e
functionalized with a quaternary ammonium group; 1ts exchange capacity is
normally within the range of approximately 3 to 4 meqg/g of dry resin.
The most preferred resin is AMBERLITE IRP-69. However, in less
preferred embodiments, the taste masking agent need not be an ion
25 exchange resin. In these embodiments, the taste masking agent can be, e.g.,
magnesium trisilicate. See, e.g., U.S. Patent Nos. 4,650,663 and 4,581,232 to
Peters et al. Taste can also be masked by polymers, such as EUDRAGIT E
(Rohm and Haas), and/or cellulosics, such as ethyicellulose, and the like.
The ratio of bioactive agent to ion exchange resin or resin to bioactive
30 agent can vary from less than 1 to 100, e.g., from 0.1:100 to 100:0.1.
lon exchange bioactive/resin combinations however, have many other
functions, principally releasing the bioactive in its molecular state and thereby
enhancing absorption of the bioactive material. The slab dosage form, unlike

thin film, can carry a far higher load of material and therefore for the first time



Another aspect of the invention is a method for delivering the bioactive agent of the.product to a user

by providi%g(ng (gggg)gnprising an extruded nonaqueous composition copgaiisiIgualoersyone
thermoplastic polymer and one or more bioactive agegts, and placing the sheet is4hd1a@dicavity of,

on 5the palate of or sublingually or anally or vaginally in the user or topically on the user. The present

vention enalo BERPACLIRARECL IR Bt bR DIRibin e shee can

be folded at approxima mid-point of its length to form a V-shaped folded sheet before placing the
sheet in, e.g.ctaltbioetiancaeigibioin wiateves hasicivaensedFavarasdntigRatisR Satering the
sheet to the buceal cayily and ingrersingeihe disinicoraipn, on dissplion s GANPS aphigvrd by the
user folding t éug:%éﬂé ﬁ)%r?]n%w%?aﬁt%% réfewgsdg té(? rr?é?@% asthe "V archite'cture". The bioactive sheet
can be sold oNouf7t0@fvidfsidn astliliea toe camybrcaabiliiyagfetEnsdadua|sieaplRve 8l sheet can
15then be folded by the con r.manut S Aot el the, RuAPRiI &f the sheet, making
for ae?heet ofggacgb@oﬁ%ﬁwvxgg |t§c§rﬁ%ﬁ{§f{§érs to?fi%ﬂggiulting shape. Thggp%armaceutical

sheet is now thicketextngisplppsspriobeie engrtusrisitt i thesuseuahapidbitibe drtiengakn placed

in the buccal g%/&i]t tl%g the spring like characteristic makes the 20pharmaceutical sheet adhere more
easily in the buccal cavity no matter how placed. The residence time of the bioactive agent in the
extruder can be reduneatiditiosiegeppriisting)ppetzisedaicoatiobreiensel {siuah, g drng

with a proper screw design n imes Be 2eAKAided, Va%’tionally,
the bioactive ggneﬁf( g%aﬁ eiﬁ%ﬁ:agéé %%)ﬁ%k%gg{egrﬁaﬁgr ie_ﬁé]d meﬁ%ase has al_rgady been formed.
It hatGalso betirestisachuivfoofdiye bitianibe containingovatan itseH orfsoareisaesiiadiddo have a

cooling line run in out of : ing: lirpitat] ag\ples of the present
invention. The ﬁ?ggégg e@éBE’mngf?%Egd& %&E)@gﬁ) é%?'llg %ﬁﬁ)@%&g@@hws Model CD-11
Mixer: Cuisindim®4 cap proextsoiet tuonglamidtidayaranpduteis Goslusiag Typeluidle 2009/048606

PCT/ES2008/011634 A7924A01. Ext - : 36/1 LD
with triple eloﬁ%%ﬁésd 6%‘85[%28 ssgrr?eev? @%gli)%é;#ﬂgga(? B%%H%IQ@‘{B%@%%%{B&YGQQQ

ndcastle 6 inch flexible lip die with 2 inch chill roll and
torque windemrmonolayer sheets are the preferred embodiment of the present invention due
15 to their elegant processing simplicity. '
Ordinary coating for taste masking and traditional encapsuiation
techniques for taste masking and controlied release may also be used.
The nonagueous composition described above can be formed into a
pharmaceutical product comprising a sheet or slab by extruding or hot melt
20 shaping, as described more fully hereinafter, the sheet comprising a matrix
comprising at least one thermoplastic polymer and the bioactive ingredients
distributed in the matrix, the matrix being soluble on a user’s oral mucosa and
resulting in sustained release of the bicactive ingredients to the user.
The pharmaceutical product can be in the form of a slab that has a
25 shape conducive, either in a folded or unfolded state, to placement on a
user's mucosa, e.g., on a user's buccal mucosa, palate mucosa, sublingual
mucosa, gingival mucosa, nasal mucosa, rectal mucosa, vaginal mucosa,
e.g., a rectangular shape or a rounded shape. In addition the slab may be
bent in half to form a V shaped architecture which will help it stay in place on
30 the mucosa and may be preferred by some. In addition the material can be
chewed once or twice and then “parked” against the mucosa.
The effectiveness of buccal delivery through sustained contact of the
sheet with the buccal mucosa was demonstrated through the use a tobacco

containing sheet to deliver the drug nicotine. By placing tobacco in a sheet



5Example A The following ingredients were mixed in a dry blend, using multiple batches in a Hamilton

8 cup HaryionRaashys-uisinart style food processor for a total quantity op&@/kgesnaredient %
Supplier HPC LF 58.75 Aqualon (Hercules) PropyleRg Glycol FCC, NF 3 SpectrusanaagadAdn 5.25

Roquette Bitter Masker 2 Ungerer Sucralose 2 Tate & Lyle Snuff 25 Bruton Peppermint Flavor 2
Ungerer a4t 259, loading — and a total tobacco amount of 75 mg and with a large

surface area and taking approximately forty five minutes to dissolve in the
cheek, nicotine absorption was achieved that was over five times greater than
is delivered from both conventional smokeless tobacco products and a peak
5 nicotine plasma concentration nearly 50% greater than a 2 mg nicotine
policrilex chewing gum, such gum containing approximately the same amount
of, or even slightly more nicotine as would commonly be understood to be
contained in 75 mg of tobacco. This substantial difference in absorption is
attributable to the superiority of the sheet dosage form over the medicated
10 gum delivery of the reference product.

It is possible to avoid the need for a plasticizer when making a sheet
dosage form. Sheets that rely on plasticizers for flexibility may have physical
stability issues as plasticizers may, in some cases tend to volatilize over time,
thus reducing flexibility of the product. Preventing a loss of plasticizer may

15 require precautions to be taken such as expensive barrier packaging and
shortened shelf life to ensure that physical stability is maintained during the
product’s life.

It is further desirable to avoid excess tack in sheet compositions. Since
such compositions are typicaliy rolled after manufacture and prior to final

20 packaging, excess tackiness will require the use of s substrate to divide
product layers in the roll. in addition to the cost of the substrate itself, the
delamination of the sheet roll from the substrate during packaging may be
problematic. Thus, a non-tacky compasition and product is desirable.

The invention is not limited to oral use but may also be used topically,

25 vaginally, rectally and internally. For example, sheets containing Chitosan
can be extruded. This material in high loading can be used in wounds to stop
bleeding by causing red blood cells to form a clot. The material can also
contain benzocaine or lidocaine in substantial amounts due to overall loading
capacity of this extruded sheet. This is yet another topical use for the extruded

30 sheet.

The pharmaceutical product sheet preferably has a tensile strength of
at least 2 Ibs, preferably 4ibs (measured according to the tension/tear test

described in Example below) for efficient packaging operation.



TiO2 2 DNP International Total 100 10The dry blend was fed into a single screw extruder (LID ration

36) with rpw&%ogl/:&g@%and a barrel temperature set at 230 F for the initia%m{@p&ﬁ for
an of mategial 4ea2a

subsequent zones he slot die. The extruder wag{ed at a rate of 7 kg aor. The
liquid base of the flavor was vented from the extruder. The slot die was set at 30 mils. The slot die had

a width of ten 1oinche. Ehe SREELIRSPITSESH WHBLNG e Al ol S BRLAR ARG Aikjokess of 13

mils and was rolled rwithout the use of any backing materials. Residence time of the
material in thérextanze ofas183prorimateleisiakly ssc¥ndEhahiskitedhiglnarmelitbe sheeletermined

o be unform acinss GuUED. AU ol 2T Sheskss Lgele apdolyst Pices were

cut into dimensions 0 he pieces cou ent 180 degrees without breaking. These
pieces were fotegared tassdivetage thickgess aidixh sheet ajistiondshiti§eMeres minutes.

When placed in the lowe her IValol T 1634
4184%.47924,36%1%'}%%5\{&% t °;%/T%IH% eogs gg:rngpﬁ% (—E@k oé‘v%osd \il%s%%%%gé%ﬁ% g:;% 8(‘1%55%%%2%% . The long
period of dissolunitreresditfdriznt wizyiscsomreyobwbibhfovik iengnrsarent Thidhaacesisdede the lasting

effect of tradit#glnal l%ast thin film and cast film breath fresheners. It was observed that the composition
of this example

,eb%t Swithout tobacco, would be highly useful as a long lasting breath freshener.
Example B TheTobseiskjliegrovibataterdl wndsrstead i slamiewsitpianlipiepacass in a

o & LSRRV ITIRE Shde ORI AR UL
10 constituent parts are not separated.

The processing temperatures are related to the type of polymer used,
to the pressure used in the extruder, to the transit time through the extruder
and to the viscosity of the final mix. in the examples set forth the temperatures
range from 140F to 350F and the time of exposure is normally <3 minutes

15 preferably <2 minutes and most preferably < 90 seconds.

One packaging embodiment for the bioactive product would be in an
individual pouch like container with or without child resistance as desired. As
a method to prevent tacking or stickiness of each dosage unit in the pouch
particles of edible powder material may be sprinkied or dusted over the sheets

20 if required. Such dusting may be done during manufacturing of the roll stock
or during the final cutting and packaging. Any edible non interference non
hygroscopic powder material may be used. A bumbled surface on the sheet
may also be used and serve as a non sticking agent.

This packaging can be seen in an individual sachet, similar to strip

25 products currently marketed by Novartis Consumer Health under the
Triaminic® brand, or using Cardinal Health's Delpouch® individual foil
sachet. Various examples of such sachets currently exist on the market in
use with various thin film drug products, including Pfizer's Benadryl®, Fleet
Labs Pedialax® strips, GSK’s Breathe Right Anti Snore Strip®, and Gas-X(r)

30 strips. Thus, a single use package can include the sheet of a bioactive
product comprising an extruded nonagueous composition comprising at least
one thermoplastic polymer and a bioactive agent other than tobacco, the
sheet being of a size to administer a single dose of the bioactive agent to a

user, and a package in which the sheet is sealed.



Xylitol NF 5.5 Roquette Maltisorb P200 Bitter Masker 3 Ungerer Sucrelose 2.5 Tate & Lyle

DextromeW@,rg_j@m%@xchange resinate (46.9% Dextromethorphan/53. pQOtuRmensiessiResin) 11.25
Cambrex Ca Silicate 6 J M Huber Ca Co3 11 Specialty Minerals Cherry Flavor 284h§ésdfdd .75
Keystone Red # 40 TiO2 2

Another, separate method of reducing tacking or stickiness of sheets is
to manufacture a sheet without a smooth surface area. The smoother the
surface area, the greater the contact surface area between sheet and
container. Conversely, a rougher surface area will tend to reduce the contact

5 surface area between same. As a general matter, such reduction in contact
surface area will reduce the tendency to tack or stick. Rougher surface area
can be achieved in various ways. For example insoluble particles can be
used of sufficient size to leave a grainy texture in the final product. Such
insoluble particles may be inactive or active ingredients including ingredient

10 particles. The surface of the sheet may also be physically disrupted using
textured rollers — essentially embossing roughness into the surface of the
sheet.

Ink jet printing with edible inks may be used to print labels, brand
names or other images on the product.

15 The product can be manufactured by hot melt shaping or, in particular,
by hot melt extruding the nonaqueous composition described above. Now the
most efficient way known to applicant to make this product is to use hot melt
extrusion technology so that the product is economically feasible and has fine
rheological properties. The product may be extruded in state of the art single

20 or multiple screw extruders, preferably with appropriate cooling jackets, tubes
and pumps and vents. It may be desirable with certain compositions to draw
a vacuum over the vents. For example drawing vacuum over the extruder
vents may be useful when using mixtures that may have excess moisture in
them. In that case, operating temperature should be adjusted to compensate

25 for boiling point lowering and elevation caused by various flavor packages.

Alternatively, the product can be melted between, e.g., foil, layers on a
lower hot plate, and pressed to shape and desired thickness with an upper hot
surface. The foil can be cooled with a cooling liquid to cool the product, and
the product peeled from the foil layers. Other hot melt systems like heated

30 guns may also be used to melt the composition.

However, a preferred method for making the pharmaceutical product is
to extrude the nonaqueous composition described above through an extruder

to form an extruded slab or sheet of the nonaqueous composition. Preferably,



DNP International Total 100 The dry blend was fed into a single screw extruder (LID ration 36)

with rpm sgloh8043hsk @ barrel temperature set at 160 F for the initial zope-gpg:6mAhaesiient zones
and the slot die increasing to 240F. The extruder wagsded 15 at a rate of 7 kg of rBafetieé35&Ohour The

liquid base of the flavor was vented from the extruder. The slot die was set at 30 mils. The slot die had

a width of tendnehas 7 BeiRResI s eedamibdhs krrsLtoHRIS RRAGDIMES! eV O
2009/048606PCT/US2008/011634 42847.47924A01 thickness of 15 mils and was rolled onto a roller

without the us@BPAHVACKing materials. Residence time of the material in the extruder was

approximately ninety-econds THICKARISAS SRS 95ANd PRIGIMINTSASE SIaBeItRsroSS the web

and through the roll. 5The sheet was flexible and robust. Pieces were cut and could repeatedly be bent

180 degrees amader SiabriNGVINEhe AERISRIISE SZRHREE K2Rt Athy VBRSSPI each
volungeer reDQHﬁ?éQ%{ﬁW&e WV RRIEXCEIRIbREMECRLE AN B thREiRe Hyamitytekthe resinate

bond was maintained through the extrusion process. 10The drug/resinate particles were observed in

the final shee_b,umaItH'@i@g@b@@ﬁm@aﬁ@ﬁaﬁ@@!&%ﬂh@%éeéﬁpﬁfﬁé@r&ée& RIBREDINRY
unseparated B‘éod%HB'EIQi'ngaaBQWSFS Bbé%gﬁﬂd%mﬁ@%mﬁwaimmiﬁ egiecedtany another (i.e.

not sticking); nor was tack observed in the roll stock. 15Example C The following ingredients were

mixed in a dnpledadtasingndnask Hachivemn quiltine gty iteihitia BEDREUGRt style food

processor for i ; et 9 ' I I li
Pre iquuettgﬁ}\%{lsﬂﬁq@%@%%gﬁ/mag@@we@pﬁaeawéﬂé’&%%eﬁﬂ Agualon (Hercules) Xylitol

In many cases, any portions of the extruded sheet discarded after
cutting may be recycled to an inlet of the extruder. For example, the product
may be subject to certain product loss in packaging such as, for example, the
edges of the roll stock may be trimmed or cut off to ensure that all products
have uniform appearance. Additionally, waste might be created in the

15 packaging step. To re-use such loss product, the loss product may be
chipped and added to the composition placed in the extruder.

This method for re-use allows for the use of the non-rectangular
shapes. Such shapes can be die cut from the sheet but are typically
disfavored in the wet cast thin film industry because of the resulting product

20 loss (theoretically equal to the area of the rectangle minus the area of the die
cut dose and in practice larger).

It is important to point out that in this system the normal wasted chips
can be reused since they have the same composition as the mix they are
placed in for re-extrusion and hence do not disturb the content uniformity of

25 the finished product. This is not anticipated to be required however as the
throughput % in nonaqueous extrusion is very high since there is practically
no loss in the mixing step, and there is very little loss associated with the
commencement of extrusion of acceptable product.

Instead of immediately cutting the extruded sheet, extruded sheet may

30 be wound about a roll to form a roll of the extruded sheet. The extruded
product is non-tacky and can be rolled without a backing and without the
layers of the roll sticking to one another. The roll can be slit using a
conventional slitter perpendicularly to an axis of the roll in a number of places

to form a plurality of rolls or bobbins having a width of, e.g., 1 inch. These slit



Bitter Masker 1.5 Ungerer Sucrelose 2 Tate & Lyle Phenylephrine-ion exchange resinate (41.4%

Phenylephgaej&;g/@/&&odlum Polystyrene Sulfonate resin) 16 Cambrex Ga-pificadgshdi1di4uber - Ca
Co3 11 Specialty Minerals Peppermint 1.5 Ungerer 3402 2 DNP International Togal7 4¥®24A01

bobbins can them be cut into pieces. Slitting can also occur by passing the
extruded sheet over a slit blade network such that it is would on the bobbin
already slit — thus slitting the product after extrusion and prior to roll up.

Identifiers, including without limit, brand names and designs may be

5 printed on each piece using conventional edible ink jet technology as is
currently used in the thin film drug delivery industry.

For thicker sheets it may be desirable to add chewing gum chickle to
the exterior of the sheet. This provides an initial pleasant taste and makes
placement in the mouth easier.

10 Thicker sheets, e.g., sheets greater than 10 mils, preferably greater
than 25 mils, may be chewed by the user even without the addition of chickle.
They also may be chewed and then parked in the lip or cheek fold.

immediately after extrusion, the sheet may be passed around a portion

of at least one roller. The at least one roller may be smooth or may be

15 textured to provide a textured surface one side or both sides of the extruded
sheet. The textured surface on one or both sides can aid or retard
mucoadhesion. For exampile, the at least one roller may be graveured to
provide a design on a surface on at least one side of the extruded sheet.

in yet another alternative, the sheet may be passed, after extrusion,

20 through dual heated rollers to assure an absolute uniform thickness
corresponding to the distance between the rollers. Better heat transfer is
obtained if both rollers are heated but it is not absolutely necessary. Iif the
heat makes the sheet tacky, a backing substrate which is siliconized or made
non-stick can be provided, which can go through on one or both sides of the

25 sheet so as to prevent sticking to the rolier(s) and then get wound up right
away on a take-up spool, or the rollers can be made to have a non-stick (e.g.,
Teflon) surface. The backing substrate just keeps sticky polymers from
sticking to the rollers. Also to improve speed of process one may include
chilling rolls which will lower the temperature of the sheet post

30 heating/flattening stage. Certain thermoplastic polymers require more
plasticizer so that, for example, pullulan may require 20-30% of a glycerin to
plasticize and yet not be sticky while other polymers like HPC LF cannot take
as much as 3 or 4 % glycerin without being tacky. It is a matter of the Tg of

the native polymer. HPC LF has a much lower Tg than puliulan and, therefore,



The dry blend was fed into a single screw extruder (LID ration 36) with rpm set at 180 and a barrel
temperatuwga%g@%f for the initial zone and subsequent zones and thgglqtdiRdnGHRasINg to a

maximum o e 5 extruder was fed at a ratgmf 7 kg of material per hour8Fhé7epdibbase of
the flavor was vented from the extruder. The slot die was set at 30 mils. The slot die had a width of ten

inches. The sheet w t i rQdl i i il d
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Aqualon (Hercules) oguette’Maltisorb P200 Bitter Masker 2 Ungerer
10 end (across its width) then the other, i.e., basically a wedge shaped sheet. In

extrusion, this is easily accomplished by the die being wider on one side than
the other.
The extruder may be a single screw extruder. In one embodiment of

the invention, the nonagueous composition is extruded through the single

15 screw extruder. Alternatively, the extruder may be a double screw extruder
with a pump to pump the nonaqueous composition through a die thereof at
constant pressure. The extruder may comprise a gear pump and coat
hanger-type die to control the pressure in the extruder and the thickness of
the sheet across a width of the sheet. It also may include a very accurate

20 feeder such that the operating pressure is kept in tight parameters. Also in
either embodiment, beta type gauges can constantly monitor product
thickness and even be part of a feedback network to the pressure control
points. Thus, the thickness of the extruded sheet can be controlled by
monitoring the thickness of the extruded sheet using a thickness (e.g., beta) -

25 gauge system, and controliing a feeder feeding the extruder and a pressure of
a pump to pump the nonaqueous composition through a die on the basis of
the monitored thickness.

The extruder dye can be provided with a small tit or tits that cause a

mark or line by indentation. The mark or line can serve to indicate a fold mark

30 on the sheet for user for reasons mentioned above as V architecture.
Preferably, the sheet has a tensile strength of at least 2 Ibs, preferably 4
below) for efficient packaging operation. Efficiency in packaging means
packaging speed/output and yields. A good tensile strength means that the

sheet stock will not break under the tensions placed on such stock during the
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packaging process. Breakage from such tensions reduces output through
down time and also reduces yield as the packaging machine must be re-
threaded.
Preferably, the composition is exposed to heat in processing for less
5 than 90 seconds to reduce heat exposure to the bioactive ingredient..
During extrusion, it is possible to provide supercritical liquid injection,
e.g., CO; liquid, to the extruder to make a quick dissolve extruded foam slab.
The present invention may be used to make multilayer products
consisting of multiple, extruded sheets. Such multilayer composites are
10 laminates may contain one or more layers with or without bioactive
ingredients. Additional layers may be used to employ varying dissoiution
rates, including insoluble layers. Another embodiment includes the use of
additional layers with pH buffer systems to dynamically control pH to optimize
absorption of the bioactive. Layers may also be used to increase the
15 bioactive content of the total composition. Additional layers may be extruded
directly on top of or in conjunction with (coextrusion) previously extruded
layers in the manufacturing process.
Enzymatically mediated materials may be used in the composition such
as CMC enzyme to aid in the breakdown of the slab or sheet in the wet
20 environment of the mouth. Another example is the addition of amylase to the
composition (which is also naturally occurring in saliva) to aid in the
dissolution of starch content.
It may be desirable in certain embodiments of the product to enhance
the perception of tingling by using certain topically effective agents. For
25 example menthol may provide a topical sensation akin to that associated with
efficacy of the bioactive ingredient. There are other agents that can cause
this, e.g., peppermint, spearmint, wintergreen and many other agents too
numerous to mention but known to one skilled in this art.
Additionally, it may also be desirable, to aid absorption, to create
30 effervescence in the sheet.
Flowability of the dry biend into the extruder is important. Blends which
have agglomerations or tend to agglomerate may result in uneven, non-

uniform extruded compositions. In certain instances therefore it is desirable



The dry blend was fed into a single screw extruder (LID ration 36) with rpm set at 180 and a barrel

temperatuggosaiodloifdd for the initial zone and subsequent zones and theciqtdiginarasing to a
maximum of 240 F. The 5 extruder was fed at a ratg@ pf 7 kg of material per hour83hé1R4base of

the flavor was vented from the extruder. The slot die was set at 30 mils. The slot die had a width of ten

inches. The speetwvasiguiragest Wiks the e pifialieve pagsbawraradiickiegstooprdoils and was

rolled onto a roller without the use of any backing materials. Residence time of the material in the

extruder wasTRO4PBIEYI FRETSHRING S¥BAREGSS BNCkHBIS UL RELRS: WY SRP RIRFHfhed to be

uniform across the w8 anditRy pee A el engdieerBaahwsisghepiolscrndixaiy sécRisiermewere cut
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particles were observed in the final sheet, with their appearance unchanged by the process.

Dissolution tiﬁﬁ@ﬂ@é?ﬁaﬁ)roﬂiﬁatéﬁﬁéomﬁﬁiﬁGt&%ﬁﬁ@Wéﬂ%ﬂmﬁ THESE'RIsteSwere
placed 20””?‘?@9@9&58@8@%‘@%‘?@%@&8@ Bl@@é\é%? 19 ARIB¢RID FeParakRIzOMpBNe piece from

another (i.e. not sticking), nor was tack observed in the roll stock. Example E The following

ingredients worecaifteld ayasiey paslamasiatons Bpid onarh ey arheirRRecdiiguLhiton

Beach/CuisingfisiylgJond RiQGRgRAHRE AINIAHGHRNLMRS BrpRolRaisriantite BuBMisigPANELF 54
Aqualon (Hercules) Xylitol NF 5, Roquette Maltisorb P200 Bitter Masker i )
10 example is the use of botanical bioactive ingredient that has high residual

moisture, when added without high shear agglomerations are formed which
result in poor uneven sheets. If that same material is added with a high shear
mixture such as a high speed Cuisinart blade type mixture, this does not
occur and the sheet is excellent.

15 According to one aspect of the present invention, the bioactive product
can be manufactured by the method of the nom-limitative example shown
schematically in Figs. 1 and 2.

As shown in Fig. 1, all solid materials are weighed with scale 2. and
premixed in mixer & chopped recycle. The flavors and plasticizers are also

20 weighed and can be mixed in blend mixer 4. The blend in blend mixer 4 can
be added to a mixer with choppers 6, to which chopped recycle can also be
added, where mixing is finished. The mix can then be stored in finish mix
container 8.

As distinguished from aqueous compositions, the non-aqueous

25 compositions of the present invention are easier to mix. Non-agueous
compositions imply lower mixing volumes and the absence of degassing
issues. Conventional mixers may be used. Feeding of the mix into the
extruder must be performed at a controlled rate (e.g., using a ktronic feeder)
to ensure constant pressure in the extruder and at the slot die.

30 Fig. 2 is a schematic diagram showing one example of an extrusion
process/extruder 10 that can be used in the manufacturing method for the
bioactive product of the present invention. A typical single screw extruder
with heating zones 11, cooling zones 13, die 15 and drive 19 is modified

according to this embodiment to better process the composition of the present



1.5 Ungerer Sucralose 2 Tate & Lyle Chitosan 25 Ca Silicate 2 J M Huber Ca Co3 7 Specialty

Minerals Pe%per in%&)yngerer TiO2 2 DNP International Total 100 The}Qf quUShygas fediuded in
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sheet that was cut to various sized pieces. The product has uses for systemic use and for wound care
(obviously for, which the JayRnd 'SR L F-OMLeeldn BT AR APl Sl F2eawlsd
accomplished by a water-cooling bore 14. Cooling of the barrel 16 and the
area around the feeding section 18, fed by feeding hopper 20, by additional
barrel and feeding section cooling zones 17, keeps the product from melting
5 and plugging the hopper 20. The screw design is well balanced to keep the
screw 12 full with no cavitation to keep pressure constant. Venting ports 22
are provided to remove vapors/gases to keep the sheet free of bubbles and
smooth.

Fig. 3 is a schematic diagram showing one example of a small scale

10 extrusion process that can be used in the manufacturing method for the
bioactive product of the present invention. In figure 3, the complete mix 24,
including solids and liquids, is fed from a loss in weight feeder 26 to the
hopper 20 of the extruder 10. The extruded sheet 27 coming from die 15 is
passed around a chill roll 28 and over portions of rollers 30. Itis then wound

15 by a torque winder 32 onto a roll 29.

Fig. 4 is a schematic diagram showing one example of a medium scale
extrusion process that can be used in the manufacturing method for the
pharmaceutical product of the present invention. Fig. 4 shows a process
similar to that of Fig. 3 but allows for separate feeding of a solids blend 24’

20 and a flavors/plasticizers blend 25 in liquid form by proportioning pump 34.
This embodiment has the advantages that it reduces cross contamination and
reduces clean up time.

Fig. 5 is a schematic diagram showing one example of a large scale
extrusion process that can be used in the manufacturing method for the

25 pharmaceutical product of the present invention. Fig. 5 shows a process
similar to that of Fig. 4 but allows for separate feeding of polymer 24a, small
percentage solids blend 24b and pharmaceutical bioactive 24c using loss in
weight feeders 26a, 26b and 26c, respectively. This embodiment has the
advantages that it reduces cross contamination, reduces clean up time,

30 reduces the number of batches and reduces mixer size.

Fig. 6 is a schematic diagram showing one example of an extrusion
process with optional compression roliers 36 and heated rollers 38 that can be
used in the manufacturing method for the pharmaceutical product of the

present invention assure uniform thickness across the web substrate.
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agent of the product to a user by providing a sheet comprising an extruded
nonaqueous composition comprising at least one thermoplastic polymer and
one or more bicactive agents, and placing the sheet in the buccal cavity of, on
the palate of or sublingually or anally or vaginally in the user or topically on
the user. The present invention enables the bioactive agent to be delivered to
the user in a bioavailable form. The sheet can be folded at approximately a
mid-point of its length to form a V-shaped folded sheet before placing the
sheet in, e.g., the buccal cavity.

In using the bioactive sheet of the present invention, adhering the
sheet to the buccal cavity and increasing the disintegration or dissolution time
can be achieved by the user folding the sheet to form what is referred to
herein as the “V architecture”. The bioactive sheet can be sold or cut to
dimension required for comfort and usage. This cut pharmaceutical sheet can
then be folded by the consumer or manufacturer at approximately the
midpoint of the sheet, making for a sheet of .5 x by y. The term *V
Architecture” refers to the resulting shape. The pharmaceutical sheet is now
thicker and displays spring-like characteristic to push outwards. The sheetis
then placed in the buccal cavity and the spring like characteristic makes the
pharmaceutical sheet adhere more easily in the buccal cavity no matter how
placed.

The residence time of the bioactive agent in the extruder can be
reduced by using appropriately precise feed device of the dry blend, together
with a proper screw design so that the use of a pump can sometimes be
avoided.

Additionally, the bioactive agent can be injected into the extruder after
the hold melt base has already been formed. It has also been seen that for
larger diameter screws above an inch or so, it is desirable to have a cooling
line run in and out of the screw core.

The following are nonlimitative examples of the present invention.

The process equipment used for Examples B, C, and D was:
Scale: Ohaus Model CD-11
Mixer: Cuisinart 14 cup processor

Feeder: Randcastie Volumetric Conveyer Type



Colorcon Che_rry 2 Ungerer TiO2 2 DNP International Total 100 The product was extruded in
accordance with thgaé)rocess of the example B and the web was found to I?‘EWE)@%H% /8;}9 pils

thickness. ‘N&&%ﬁ’ﬁ &
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5 Example A

The following ingredients were mixed in a dry blend, using multiple
batches in a Hamilton 8 cup Hamilton Beach/Cuisinart style food processor for
a total quantity of 10 kg's.

ingredient % Supplier
HPC LF 58.75 Agualon (Hercules)
Propylene Glycol FCC, NF 3 Spectrum
Xylitol NF 5.25 Roquette
Bitter Masker _ 2 Ungerer
Sucralose 2 Tate & Lyle
Snuff 25 Bruton
Peppermint Flavor 2 Ungerer
TiO2 2 DNP International
Total 100
10 The dry blend was fed into a single screw extruder (L/D ration 36) with

rpm set at 180 and a barrel temperature set at 230 F for the initial zone and
300 F for subsequent zones and the slot die. The extruder was fed at a rate of
7 kg of material per hour. The liquid base of the flavor was vented from the
extruder. The slot die was set at 30 mils. The slot die had a width of ten

15 inches. The sheet was extruded with the take off rollers and showed a
thickness of 13 mils and was rolied onto a roller without the use of any
backing materials. Residence time of the material in the extruder was
approximately ninety seconds. Thickness was measured and determined to

be uniform across the web and through the roll.

o]
(]

The sheet was flexible and robust. Pieces were cut into dimensions of
1 in. by 1 in. The pieces could be bent 180 degrees without breaking. These
pieces were folded and placed in the upper gum and showed a dissolution

time of 12-25 minutes. When placed in the lower gum, where greater saliva is
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present, they folded samples showed a dissolution time of 8-15 minutes. The

long period of dissolution resulted in a distinct minty breath for a long period.

This far exceeded the lasting effect of traditional cast thin film and cast film

breath fresheners. It was observed that the composition of this example, but
5 without tobacco, would be highly useful as a long lasting breath freshener.

Example B

The following ingredients were mixed in a dry blend, using multiple
batches in a Hamilton 8 cup Hamilton Beach/Cuisinart style food processor for

a total quantity of 3 kgs.

10

ingredient % Supplier

HPC ELF 56 Aqualon (Hercules)

Xylitol NF 5.5 Roquette Maltisorb P200

Bitter Masker 3 Ungerer

Sucralose 2.5 Tate & Lyle

Dextromethorphan-ion 11.25 Cambrex

exchange resinate

(46.9%

Dextromethorphan/53.1

% Polacrilex Resin)

Ca Silicate 6 J M Huber

Ca Co3 11 Specialty Minerals

Cherry Flavor 2 Ungerer

Red 75 Keystone Red # 40

TiO2 2 DNP International

Total 100 j

The dry blend was fed into a single screw extruder (L/D ration 36) with

rpm set at 180 and a barrel temperature set at 160 F for the initial zone and

subsequent zones and the siot die increasing to 240F. The extruder was fed
15 at a rate of 7 kg of material per hour. The liquid base of the flavor was vented

from the extruder. The slot die was set at 30 mils. The slot die had a width of

ten inches. The sheet was extruded with the take off rollers and showed a



Spectrum WO 2009/048606PCT/US20081011634 47 847.47924A01 TiO2 0.25 DNP International

Totall100 The dry blend was fed into a single screw extruder (LID rgf |

T SN FEOMAGHWIA 1o4m set at 180
apd a bar%Pt%?ﬂp/era?ure set at 230 F for the initial zgpe and 5300 F for subsequéAt 23R24A8hd the slot
die. The extruder was fed at a rate of 7 kg of material per hour. The liquid base of the flavor was

vented from Yhe-gxiruder; Toeaiokdle Was seled BA{als ralie iatdiaiad adhayen inches. The

sheet was e Wi . rollers and showed a thickness of 12 mils and was rolled onto a
roller withouttilaeking ciateyidebRasidencadine oRtRpiBRiE R ENRETMEREMAThe extruder was

approximately snety secads, TI/dess Jas fiegaued ad ARiacpioe iRt BekeliRbacioss the web

and thrqugh _ e and robust. Pieces were cut into dimensions of 151
in. by 1 in. Thsepietesrocadddss Heaives ated) thesugiththe EPaking. This formula demonstrated

muc%adhesion. Exaq]ﬁ)leesﬂeet was flexible and robust. Pieces were cut and could
repeatedly be bent 180 degrees without breaking. These pieces were
sampled by 4 healthy volunteers and each volunteer reported that the taste
was excellent — thereby confirming that the integrity of the resinate bond was
maintained through the extrusion process.

10 The drug/resinate particles were observed in the final sheet, with their
appearance unchanged by the process. These pieces were placed
unseparated into a container and were observed to maintain separation of
one piece from another (i.e. not sticking); nor was tack observed in the roll
stock.

15 Example C

The following ingredients were mixed in a dry biend, using multiple
batches in a Hamilton 8 cup Hamilton Beach/Cuisinart style food processor for

a total quantity of 4 kgs

ingredient % Supplier

HPC ELF 54 Aqualon (Hercules)
Xylitol NF 5 Roquette Maltisorb P200
Bitter Masker 1.5 Ungerer

Sucralose 2 Tate & Lyle
Phenylephrine-ion 16 Cambrex

exchange resinate
(41.4%
Phenylephrine/51.6%
Sodium Polystyrene
Sulfonate resin)

Ca Silicate 4 J M Huber

Ca Co3 11 Specialty Minerals

Peppermint 1.5 Ungerer




The f_ollowing ingreqli(_ants were mixed in a dry blend, using multiple batches in a Hamilton 8 cup
Hamilton @%}ag(%%%%&art style food processor for 20a total quantity of 1Gkgssdn@rgsiesds¥o Supplier

HPC LF 5

qualon (Hercules) Propylene Glyc@4-CC, NF 3 Spectrum XyRa3NR B25A4Rbquette

Bitter Masker 2 Ungerer Sucrelose 2 Tate & Lyle Tobacco 30 Bruton Peppermint Flavor 2 Ungerer

10

15

20

25

TiO2 2 DNP International

Total 4 100

The dry blend was fed into a single screw extruder (L/D ration 36) with
rpm set at 180 and a barrel temperature set at 160 F for the initial zone and
subsequent zones and the slot die increasing to a maximum of 240 F. The
extruder was fed at a rate of 7 kg of material per hour. The liquid base of the
flavor was vented from the extruder. The slot die was set at 30 mils. The siot
die had a width of ten inches. The sheet was extruded with the take off rollers
and showed a thickness of 16 mils and was rolied onto a roller without the use
of any backing materials. Residence time of the material in the extruder was
approximately ninety seconds. Thickness was measured and determined to
be uniform across the web and through the roll.

The sheet was fiexible and robust. Pieces were cut and could
repeatedly be bent 180 degrees without breaking.

These pieces were sampled by 4 healthy volunteers and each
volunteer reported that the taste was excellent — thereby confirming that the
integrity of the resinate bond was maintained through the extrusion process.
The drug/resinate particles were observed in the final sheet, with their
appearance unchanged by the process. Dissolution time was approximately
20+ minutes with good buccal adhesion. These pieces were placed
unseparated into a container and were observed to maintain separation of
one piece from another (i.e. not sticking), nor was tack observed in the roll
stock.

Example D

The following ingredients were mixed in a dry blend, using muitiple

batches in a Hamilton 8 cup Hamilton Beach/Cuisinart style food processdr for

a total quantity of 4 kgs.

ingredient % Supplier

HPC ELF 54 Aqualon (Hercules)
Xylitol NF 5 Roquette Maltisorb P200
Bitter Masker 2 Ungerer




‘:I),'g())zz_aNP International Total100 The dry blend was fed into a single screw extruder (LID ration
with rpm.s and a barrel temperature set at 230 F for the initi F for
subseque zo?)l%eg‘s]%ésngthe slot die. The extruder wagsfed at a rate of 7 k?ﬁn@%@ﬂgﬁpﬁ%@m The
liquid base of the flavor Was vented from the extruder. The slot die was set at 30 mils. The slot die had
a width of teptrehes—Fhe-sheetwasextruded withrthet l showed a thickness of 13
mils and wast8HEYGito a roller without the use“of any 10backing niaterials. Residence time of the
material in thpgxtivichetiversteampiorkimately nineBBseconds. Gdmiakrexss was measured and determined
to be uniform across the web and through the roll. The sheet was flexible and robust. Pie¢es were cut
into_dimens JHEBANIE TBSNFG 1 in. Thee pieces could be bent 180 degrees without breaking. These
\1/\?r[lalecels we;lr(qéogig;j and placed in thejupper gum and showed a dissolution time of 12-25 minutes.
en placed in the lowe ere dgreater saliva is present, they folded samples showed a
dissqlution tlﬂégf%@W%@QV%Amr)le | The followiFr)lg ingredier)(ts were mixepd in a dry blend, using
multiple 20hadghmsidarmdiaRukon 8 cup Hamilton Beach/Clisinart style food processor for|a total

gu;;éigrﬁy;ég:@l@%mnm {D-SuppherHRC LF459.25 Aqijomuﬁﬂ—t'%ul;,uica) Propytene Gtycol FCC, NF
Ca Co3 5.25 Specialty Minerals
Cherry Flavor 2 Tobacco Technology
Red 75 Keystone Red # 40
TiO2 2 DNP International
Total 100

The dry blend was fed into a single screw extruder (L/D ration 36) with
rpm set at 180 and a barrel temperature set at 160 F for the initial zone and
subsequent zones and the slot die increasing to a maximum of 240 F. The

5 extruder was fed at a rate of 7 kg of material per hour. The liquid base of the
flavor was vented from the extruder. The slot die was set at 30 mils. The slot
die had a width of ten inches. The sheet was extruded with the take off rollers
and showed a thickness of 16 mils and was rolled onto a roller without the use
of any backing materials. Residence time of the material in the extruder was

10 approximately ninety seconds. Thickness was measured and determined to
be uniform across the web and through the roll.

The sheet was flexible and robust. Pieces were cut and could
repeatedly be bent 180 degrees without breaking.

These pieces were sampled by 4 healthy volunteers and each

15 volunteer reported that the taste was excellent — thereby confirming that the
integrity of the resinate bond was maintained through the extrusion process.
The drug/resinate particles were observed in the final sheet, with their
appearance unchanged by the process. Dissolution time was approximately
20+ minutes with good buccal adhesion. These pieces were placed

20 unseparated into a container and were observed to maintain separation of



525 Roquette Bitter Masker 2 Ungerer Sucralose 2 Tate & Lyle Tobacco 25 Bruton Peppermint 2

Ungerer T102 2 DNP WO 2009/048606 PCT/US2008/011634 49547.47 rin,5Lognis
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resu_lted in a similarly uniform product web. As expected, the reduction in glycerin reduced the
tackiness of tcr)]ger%slgggl gr%hae%ther (i.e. not sticking), nor was tack observed in the roll
stock.
Example E
The following ingredients were mixed in a dry blend, using multiple
5 batches in a Hamilton 8 cup Hamilton Beach/Cuisinart style food processor for

a total quantity of 8 kgs

Ingredient % Supplier

HPC ELF 54 Aqualon (Hercules)
Xylitol NF 5 Roquette Maltisorb P200
Bitter Masker 1.5 Ungerer

Sucralose 2 Tate & Lyle
Chitosan 25

Ca Silicate 2 J M Huber

Ca Co3 7 Specialty Minerals
Peppermint 2 Ungerer

TiO2 2 DNP International
Total 100

The product was extruded in accordance with the process described in

10 Example B. This resulted in a very nice roll of chitosan sheet that was cut to
various sized pieces. The product has uses for systemic use and for wound
care (obviously for which the flavor would be omitted). Product was 16 mils
thick.
Example F

15 The following ingredients were mixed in a dry blend, using multiple
batches in a Hamilton 8 cup Hamilton Beach/Cuisinart style food processor for

a total quantity of 5 kgs.

Ingredient % Supplier

HPC ELF 52 Agualon (Hercules)
Xylitol NF 5.25 | Roquette Maltisorb P200
Sucralose 2 Tate & Lyle

Benzocaine USP 5 Changzhou Sunlight




Example J The following ingredients were mixed in a dry blend, using multiple batches in a Hamilton 8

cup Hgmil@g@%?—%%éwisinart style food processor for a total quantity of G k9RaseRignt %
Supplier H 1 Aqualon (Hercules) Xylitol NF4gRoquette Bitter Masker 2 la#siyérepSiforalose 2

Tate & Lyle Tobacco 25 Bruton Peppermint Flavor 2 Ungerer TiO2

Corn starch 31 Argo

Red # 40 .75 | Colorcon

Cherry 2 Ungerer

TiO2 2 DNP International
Total 100

The product was extruded in accordance with the process of the example B
and the web was found to be uniform at 15 mils thickness. Two hundred
twenty mg pieces were cut from the web using a die cut punch. Four healthy
5 volunteers tested the product both on the tongue to release active on the

throat and in the buccal cavity. Numbing effect was perceived very strongly
and the product lasted for twenty to thirty minutes in the buccal cavity.

The product demonstrated a fairly high level of tackiness, and this was
attributed to the tendency of benzocaine to act as a plasticizer. It was

10 observed that a backing layer or dusting should be used to keep the product

layers from adhering to one another in the roll stock.
Example G

The following ingredients were mixed in a dry blend, using multiple

batches in a Hamilton 8 cup Hamilton Beach/Cuisinart style food processor for

15 a total quantity of 5 kgs
Ingredient % Supplier
PEO 1105 5.5 Dow (Colorcon)
PEO N80 30.94 | Dow (Colorcon)
PEO N10 13.75 | Dow (Colorcon)
HPC LF 4.81 | Aqualon
Maltitol 12.75 | Roquetie
Sucralose 2 Tate & Lyle
Tobacco 25 Bruton
Vitamin E TPGS 2 Eastman Chemical
Peppermint Flavor 2 Ungerer
Citric Acid NF CL-131 1 Spectrum




2 DN_P International Total 100 This composition was extruded in accordance with the process set
forth in e’@f@&lﬁ)ﬁ)@ﬂfé resulted in a similarly uniform product web. The remmnvabodshel psasticizer
contained in other formulas, i.e. Propylene Glycol, #57did not adversely affect the3fie&iBikaA9hd
strength of the s_heet. Samples were cut from the roll, and maintained their flexibility and strength over
an observed period of sixty days. The absence of a plasticizer is desirable for stability (and lack of

tackiness) i
blend, using

HEx{reme chmatic conditions. EXampiB R E{l{eedetiewH)g ingredients were mixed in a dry

total quantit

multiple batches in a Hamilton 8 cup Hamilton Beach/Cuisinart-style food processor for a

yTaftallbs. WO 2009/048606 PIOMIS2008/011634 50847.47924A01 Ingredient % Supplier

JAW S TRE=Y P

HPC LF 57

10

15

20

nflllare ANV HR I N1 i i .
AR TErCHeS ) AYItoTr NF 5 ROqucelle SUcCralose

The dry blend was fed into a single screw extruder (L/D ration 36) with
rpm set at 180 and a barrel temperature set at 230 F for the initial zone and
300 F for subsequent zones and the slot die. The extruder was fed at a rate of
7 kg of material per hour. The liquid base of the flavor was vented from the
extruder. The slot die was set at 30 mils. The slot die had a width of ten
inches. The sheet was extruded with the take off rollers and showed a
thickness of 12 mils and was rolled onto a roller without the use of any
backing materials. Residence time of the material in the extruder was
approximately ninety seconds.

Thickness was measured and determined to be uniform across the
web and through the roll.

The sheet was flexible and robust. Pieces were cut into dimensions of
1 in. by 1 in. The pieces could be bent 180 degrees without breaking. This
formula demonstrated mucoadhesion.

Example H

The following ingredients were mixed in a dry blend, using multiple

batches in a Hamilton 8 cup Hamilton Beach/Cuisinart style food processor for

a total quantity of 10 kgs.

ingredient % Suppiier

HPC LF 53.75 Agqualon (Hercules)
Propylene Glycol FCC, 3 Spectrum

NF

Xylitol NF 5.25 Roquette

Bitter Masker 2 Ungerer

Sucralose 2 Tate & Lyle
Tobacco 30 Bruton

Peppermint Flavor 2 Ungerer




2 Tate & Lyle Starch 6.25 Argo Tobacco 25 Bruton Cherry 2 Ungerer 1102 2 DNP Red #40 .75 Lognis
Total 100w¢ 200b8sd6¥ blend was fed into a single screw extruder (LID ratanu3@josiend set at 180
apd a barrel temperature set at 260 F for the initial 48ne and 260 F for subsequéﬁ?'%ﬁgé%ﬁd the slot
die. The extruder was fed at a rate of 57 kg of material per hour. Some of the liquid base volatiles of
the flavor were vented from the extruder. The slot die was set at 30 mils. The slot die had a width of

teninches T J eetwas extruded Wi the takepoff rollers aDiNFhionerd aititigkness of 13 mils and was
rolled onto @ roller without the use of any backing materials—Residenee-time-of the-material in the

ex'Fruder WasTi)mlippro%imately ninety sreconds. 1Iﬁsﬁckness was measured and determined to be

gglform acfr S tncdwcu andthroughrthe 1ol The sheet was flexible and robust despite the
sence of any traditional plasticizer in the composition. The roll was exami J i

that the addition of Staectijotiendavasoisddnteen /R UPraRIRY extruder &%n%%g’q%)w"eﬁ”oemewed

rpm set at 180 and a barrel temperature set at 230 F for the initial zone and

5 300 F for subsequent zones and the slot die. The extruder was fed at a rate of
7 kg of material per hour. The liquid base of the flavor was vented from the
extruder. The slot die was set at 30 mils. The slot die had a width of ten
inches. The sheet was extruded with the take off rollers and showed a
thickness of 13 mils and was rolled onto a rolier without the use of any

10 backing materials. Residence time of the material in the extruder was
approximately ninety seconds. Thickness was measured and determined to
be uniform across the web and through the roll.

The sheet was flexible and robust. Pieces were cut into dimensions of
1 in. by 1 in. The pieces could be bent 180 degrees without breaking. These

15 pieces were folded and placed in the upper gum and showed a dissolution
time of 12-25 minutes. When placed in the lower gum, where greater saliva is
present, they folded samples showed a dissolution time of 8-15 minutes.
Example |

The following ingredients were mixed in a dry blend, using multiple
20 batches in a Hamilton 8 cup Hamilton Beach/Cuisinart style food processor for

a total quantity of 11 lbs.

ingredient % Supplier

HPC LF 59.25 Aqualon (Hercules)
Propylene Glycol FCC, NF 2 Spectrum

Xylitol NF 5.25 Roquette

Bitter Masker 2 Ungerer

Sucralose 2 Tate & Lyle
Tobacco 25 Bruton

Peppermint 2 Ungerer

TIO2 2 DNP




15reduce tack. It was observed that silicate, too, could serve this role. The addition of starch and
silicate Waa,g%ggxﬁg&g be desirable to avoid tack in extreme climactic conditiggmoksangpe L Sheet
from the Example K was cut and stacked in a plasti¢dhockey 20puck style contaifiéf: BHAYNS snuff
tobacco was sprinkled into the container. The added lose tobacco was found to make the container
deliciously zﬂgwﬁgmvhenmmny,@e cqrﬁ@gﬁrswas exposed to extreme temperature
and humidity With no observed tack of the sheet pieces This WQ 2009/048666PCT/US2008/011634
51847.47924Pd4lwas attributed to the role of thédoose tobacco in maintaining separation between the
pieces. Exampte-M—Pieces-of-350 mypiece weight were cut from Example A were folded in 5half to
test disintegration time in the buccal cavity in four healthy volunteers. Disintegration in the buccal

cavity took from sixtyHieectmepgisifionimae XExagNNCAQEdRRGE WS SIA6SRR S Rline to
determine whether the pH stahjlit, - ; YR Advaredissdved - 10 g of
sheet 10in a rm’neégmg %fl}\!/‘\’/a%gg @gﬁéggnq%%%ﬁ‘%eﬂtgé the p&&j was determined to be 6.8.
The same maiepietteds tiesteztinction sarplytesticadweandhetPrittIassPhE & NI6. 71 Example

0 Six pounds of tq\i composition below were mixed and extruded in 15accordance with the process of
Exaniple A. ﬁﬁ.?s was performed to determine the effect on pH of compositions including sodium
bicarbonate. Eanapldalermined to be 7.34. Ingredient Supplier HPC LF 53

The following ingredients were mixed in a dry blend, using multiple

batches in a Hamilton 8 cup Hamilton Beach/Cuisinart style food processor for

a total quantity of 6 Ibs.

10
ingredient % Supplier
HPC ELF 61 Aqualon (Hercules)
Xylitol NF 6 Roquette
Bitter Masker 2 Ungerer
Sucralose 2 Tate & Lyle
Tobacco 25 Bruton
Peppermint Flavor 2 Ungerer
TiO2 2 DNP International
Total 100
This composition was extruded in accordance with the process set
forth in example A, and resulted in a similarly uniform product web. The
removal of the plasticizer contained in other formulas, i.e. Propylene Glycol,
15 did not adversely affect the flexibility and strength of the sheet. Samples were
cut from the roll. and maintained their flexibility and strength over an observed
period of sixty days. The absence of a plasticizer is desirable for stability (and
lack of tackiness) in extreme climatic conditions.
Example K
20 The following ingredients were mixed in a dry blend, using multiple

batches in a Hamilton 8 cup Hamilton Beach/Cuisinart style food processor for

a total quantity of 6 Ibs.



Aqualon (Hercules) Propylene Glycol FCC, NF 3 Spectrum Xylitol NF 5.25 Roquette Bitter Masker 2
Ungerer S%%)@%gs;’r&te & Lyle Snuff 25 Bruton Cherry 4 Tobacco Techpplpg¥fo@sidéd4 5 Colorcon

Sodium Bicarbonate 1 Armin Hammer TIO2 2 50 847.47924A01
ingredient % | Supplier
HPC LF 57 | Aqualon (Hercules)
Xylitol NF 5 Roquette
Sucralose 2 Tate & Lyle
Starch 6.25 | Argo
Tobacco 25 | Bruton
Cherry , 2 Ungerer
TIO2 2 DNP
Red #40 .75 | Lognis
Total 100

The dry blend was fed into a single screw extruder (L/D ration 36) with
rpm set at 180 and a barrel temperature set at 260 F for the initial zone and
260 F for subsequent zones and the slot die. The extruder was fed at a rate of

5 7 kg of material per hour. Some of the liquid base volatiles of the flavor were
vented from the extruder. The slot die was set at 30 mils. The slot die had a
width of ten inches The sheet was extruded with the take off rollers and
showed a thickness of 13 mils and was rolled onto a roller without the use of
any backing materials. Residence time of the material in the extruder was

10 approximately ninety seconds. Thickness was measured and determined to
be uniform across the web and through the roll.

The sheet was flexible and robust despite the absence of any
traditional plasticizer in the composition. The roll was examined and it was
perceived that the addition of starch to the composition served to further

15 reduce tack. It was observed that silicate, too, could serve this role. The
addition of starch and silicate was observed to be desirable to avoid tack in
extreme climactic conditions.

Example L

Sheet from the Example K was cut and stacked in a plastic hockey

20 puck style container. Bruton's snuff tobacco was sprinkled into the container.
The added lose tobacco was found to make the container deliciously aromatic
when opened. Additionally, the container was exposed to extreme

temperature and humidity with no observed tack of the sheet pieces. This



DNP Citric Acid 1 Glycerin 1 Total 100 WO 2009/048606PCT/US2008/011634 52847.47924A01

Example P. Tension/tear tests: Samples from Example A were clippelqcz;ljg;ég r§Pesinto a heavy
duty bindewaiﬁog%f%“gﬁ%% to a bottom hook of a Bakes P-25 Ib. spring scale an/ Sayrperbad Aotower end

in another heavy duty binder clip. The heavy duty binder clip to which the bottom of the test sample

Litering Pockth AT HIE b L IO T Aol (1 J0r Sk ) ol U & bor R Cough,

ailed at 0.5 pounds, a Cough, Cold
and Allergy stsigrwerstuttes figddenosol Rx, LLC failed 10at 0.25 Ibs., while a tobacco/NICOTINE sheet
according to ﬁge gresegé invention failed at 7.5 Ibs. One of the main reasons these tension results are
SO important, k of tension strength, as shown in two of the sample comparative products, is
very problematic in Sit§pgsantiasickagipigdé theighit sverpsctihdrars Fxanmalerdving déaldafeito a stop.

e e R B R Ve et pece oo
of the Presenbiystipatdivi BiedadedilitsafyNasiifiom siutifelighdoeighlty minBtes example utilized
sheets of Exaénpal.e Al(éo“taining 75 mg of tobacco.
xamp
A test was performed to determine to determine whether the pH
stability of the product. The sheet of example A was dissolved — 10 g of sheet
10 in a 20 gram bottle of water. Using an Oakton pH meter, the pH was
determined to be 6.8. The same material was tested in the same fashion two
months later and the result was 6.71
Example O
Six pounds of the composition below were mixed and extruded in
15 accordance with the process of Example A. A test was performed to
determine the effect on pH of compositions including sodium bicarbonate. pH

was determined to be 7.34.

ingredient % Supplier

HPC LF 53 Aqualon (Hercules)
Propylene Glycol FCC, NF 3 Spectrum

Xylitol NF 5.25 | Roquette

Bitter Masker 2 Ungerer

Sucralose 2 Tate & Lyle

Snuff 25 Bruton

Cherry 4 Tobacco Technology
Red # 40 .75 | Colorcon

Sodium Bicarbonate 1 Armin Hammer
TI02 2 DNP

Citric Acid 1

Glycerin

Total 100




Nicotine absorption from smokeless tobacco is widely considered to be a critical component of tobacco
satisfaction. Nicoti take from smokeless 25tobacco has been widely I lic health
experts beWevﬁogﬁg&E‘eglé\?edish SNUS style smokelessgigbacco provides theﬁgiﬁ%&%t%@fption of
the currently marketed smokeless tobacco products, "The relatively high nicotine delivery of Swedish
snus is similagto a ci tte, and much higher than most existing nicotine replacement therapies
including nici%%MOlozenge, inhaler and nasal spray." (See "Is Low-nicotine Marlboro snus
really snus," Junathaé&autdstand Helena Furberg, Harm Reduction Journal 2008 5:9). WO

2009/048606 PCT/US2008/011634.53847,47924A01  Gothjatek st : t is entitled,
"Steady state nicotin aﬂ&fﬁﬁa]ffg\%l %fga}%é\u\g r%f?BBPEéfQPeHP @%%%F% @ﬁégﬁ%ﬁggggmpared
with a 2-mg Nigadetteibchteadhgditoma botssovaoskidy 4 @Bhketite 25 TobspriodResaiaraimy/olume 7,
Number 3 (June 2005) 397-403). 5In the Gothiatek cited Lunefl study. patients take : qnce each hour
for lve ho@épﬁ%a'ngtcﬁ BWP&iﬁBpem ARHYGth %?%Jf‘éﬁtﬁ@ﬁ?fsa }ghd ala %égi}%ﬁ terval, a 2 mg
nicotine gum.sihégiesitingwiicctinkepastoacontien tedtosaoupie veashaippéad MigspdlikedLunell study
demonstrates that nicotine absorption the.2.mg 10 gum vigtyally mirrors jcotine absorption
from a "CatchSIR/ XIHER 838 35 W?ﬁ?@%@é&%&(%ﬁaﬁi%e%ﬂ rﬁgéd%gt% LI<:£1{:§E(':o( ee Lunell).
Nicotine plasmtenats PatketPaky@@ielath Siph¢Cooig\yath tysthputzhelsedidadednat @dntains 800
mg of tobacco. To test the present inventjon, a single dose study (as,distingui r e Lunell
study which dB%Bd&aﬁe g“@bh é r%ﬂéf@‘r? TYIRIORA ' FSSE evééa%yp@r grgn%‘d%%i&%zi%étgs to
compare the @icotir®iabsanpliendftomaa toibCOINLE sbattimegatiing tof ttubacesanth a 2 mg gum.
The nicotine plasmg ﬁFc'fn({rag?gBt' e curve is shown in Fig. 8. More particularly, an open label,
randomized, tNESPESIMENE V0- é) ?i’od, two-sequence, single dose, crossover comparative

bioavailability study We esfrtieatedinfrakstine thies ¢olemsiorpresults sirecsirtippisens ithagntion

compared with that of \Vife Chewettes, (containing Nicotine Polacrilex USP [ t to Nicotine 2mg)
of Ceejay Hedlt é)f AOSIRN & rem%ig (?r? t%%%mcé?c%%ggtﬁ |o?1avr\nﬁ1P C%ﬁ%ey e& hcare LLC, New

York, 25USA)pnitiuatdedsiveey enatdgsnatishiosiifergpdinpestaginch Bdnamstratiaps the healthy,
e S Lol e, IS Pl o) T Sl orl cose o
present invention, should have sufficient tear resistance to hold up under
slitting and packaging.
Example Q
Bioavailability of Nicotine in Tobacco Buccal Sheet of the Present Invention
20 vs. Bioavailability of Nicotine in Nulife Chewettes:
This example utilized sheets of Example A containing 75 mg of
tobacco.
Nicotine absorption from smokeless tobacco is widely considered to be
a critical component of tobacco satisfaction. Nicotine uptake from smokeless
25 tobacco has been widely studied. Mast public health experts believe that
Swedish SNUS style smokeless tobacco provides the best nicotine absorption
of the currently marketed smokeless tobacco products. “The relatively high
nicotine delivery of Swedish snus is similar to a cigarette, and much higher
than most existing nicotine replacement therapies including nicotine gum,
30 lozenge, inhaler and nasal spray.” (See “Is Low-nicotine Marlboro snus really
snus,” Jonathan Foulds and Helena Furberg, Harm Reduction Journal 2008
5:9).
Leading SNUS maker Swedish Match has incorporated a study of

nicotine absorption performed by Erik Lunell and Marienne Lunell as part of its



30Reference: Single oral dose of Nulife Chewettes (containing Nicotine Polacrilex USP equivalent to
Nicotine 2mg).Manufactured by Ceejay Healthcare Private Ltd., India (In ﬁ}g ' Og%l{qgg{ation with
postiive IAIAIEHVE. New vork USA). WO 20§9/048606PCT/US2008/ i o onanon
This study was conducted in compliance with ICH - Guidelines for Good Clinical Practices, Indian
Good Clinioal FRCHERS NS eH 200Nl IR RiufghGuidefossy i ierediat Research on

I I ) i 1

Human Part and the principles enunciated in the Declaration of Helsinki (WMA
5General Assersiviy, [Fokipof@andng usthas tnjedtiffesartttiupesial Swpdigh BNHscagRe R

comparative bioavailability.of nicotine in th ro jndiealtay. aqultohHmanTaglg sapiects under
fed conditioﬁg!{érﬁj %%ﬁ%%ri%orec@r%gg s"ﬁac{&%@d\%(s\sgg?/%}nts, ag'sgg\? relative safety and tolerance
of FT-TBF amREbidiferChelatte?, Nitdeadth, (ddok, 2008 NSAM&EFS were selected from the panel of

volupteers and werg sgecoed igepelysion e SiugY dasuflqslemoiehuoBresisah garsonal &

famiﬁl history, and atron. Furthermore oratory investigations such as X ray chest,

ECG, hematamgmhcbimshemﬂmbféemdmmtwmgmmmmw&eﬂ%aﬁa@t of screening
15pr006dure§i@%%fﬁ%&%lg%i Ssggénéfnctovt\{% %%rggrm%% q@%qﬁﬁglégggr{beagwglunteers. Alcohol

breath analy S were Tonducted in ected subjects. All subjects were
healthy as deisnednet tyrmedicalsredivationfigtdry, physical examination, laboratory investigations,
ECG and X-Ray and who fulfilled the inclusio ' i ﬂ)%g? e 205 ee 2 miystandard
food was provided t%hcﬁl ﬁﬁ’@%lﬂkﬁg (c:i[g 3 ”88%5%5%%3 h%uﬁé%%@réti%n{e. SlEJ)bjeCtS were prohriﬁ?ted from
smaking/alcaeicaieaitedidtnkshgrapetini abgrapbfrifroontaiifra grddchdirantHir@teBntaining

products throughouyt the duration of the study.. [est ORgH ris
minutes befo#ég%ﬁ&%{f'@rgﬁg d).OA’ t’?ﬂ%} enL[l opég%:‘gﬁﬁn%gyﬁ f:({fﬁlé %%?%%%%E%%ﬁgﬂg?gﬁgﬂes was
administeredgiaghecsighjeistnvars S0ahlyl b8 ihseAdud anmniYOhRS RiPetPIICPhe subjects
who received the tes _rod%Q in oneﬁu{fda}/ “Eﬁrmd have received the reference product in the other
period as perﬂ?ﬁé PRRSOR 2N SERE(RIE “TRere was a 30washout period of seven days between the
two periods. In eachTpetéiat thastpie st drblenticampinoledose stedy rsdsdinawsh£d0.00 hour

05,08 houts FOLT 08 A R T e A by s ey s abbut 16

5 drawn per subject in this study was about 166
ml. After collegtiomdrioothsdrpleix PEDP0O HWOISEOEPE 18 SEOGEBIS BESUHBEBU TAT924A01 were

centrifuged af 3000 rpm for 10 minute t 8 therplas Il plasrpa saceRigs were
aliquoted into% %ﬁ%ﬁ%@??tsce g@aéﬁléw tgg)e%i? tg-é%%%r%e first 1 mrﬁz? ﬁe plasma samples were
collected in thedstatgnotatmatibe teneamingedestiRyvorithEipladma sample were collected in the

second Saliguot Al e SUbIoRS MA(P EICBAIES I P ARYRIS GRLrcarFinanalises Nicotne,
etoproio

Cotinine and internal Standar | Were extracted from 0.250 mL aliquot of human EDTA
plasgroa by soperitasevexsaqtionaactiodeiSingeR senssRaECSHRRIAIYS Mo PR sPE

cartridges. Ths(:'t'usoaycn \Bgessc%%@u@ggtgprw&ﬁwg%ﬁg ?55@@@60;9{@@@&%?% the present

invention compared with that of Nulife Chewettes (containing Nicotine
Polacrilex USP equivalent to Nicotine 2mg) of Ceejay Healthcare Private Lid.,
India (In technical collaboration with Positive Healthcare LLC, New York,

25 USA) with at least seven days washout period between each administration in
six healthy, adult, human male subjects under fed conditions.

Investigational Product(s):

Test: Single oral dose of tobacco buccal sheet of the present invention
(hereinafter designated “FT-TBF") 75 mg.

30 Reference: Single oral dose of Nulife Chewettes (containing Nicotine
Polacrilex USP equivalent to Nicotine 2mg) Manufactured by Ceejay
Healthcare Private Ltd., India (in technical collaboration with Positive

Healthcare LLC, New York, USA).



10with mass spectroscopy (LC-MS/MS) using Phenomenex Luna HILIC 200A, 100x 2mm, 5J column.
The mobile phase consisted of mixture of 10mM Ammonium formate buffer (pH 3.5): Acetonitrile
(10:90). QWA HLAGAEYSs by peak area ratio methog, A weighted (L/x2) linfal’ Hesé%% v

performed to determine the concentration of anaiytes. 15A single oral dose of tobacco buccal sheet of

the present invention (FT- TBF) or Nulife chewettes was administered jn each period, The treatment
phases were separatEtBiUs 4G EPREHEE f'Q%%E@E%eW@be‘r%aé@ dEE

R é’r’ug SUmintstration. All the
subjects wergRRllasaiggidal PR aAtahaliowh CRARA risttitien GURIETRSS, @D0R)subjects

retained the sheet until it is dissolved completely. It took 19-34 minutes, for the sheet to dissolve
completely. UE@A%O‘h@ﬁJ@F@h%F’kﬁ%"&ﬁﬁé&r@ é%&?féﬁr%%ﬁ(ﬁ%P&&ﬁ!’ﬂ%&f@@%‘éﬁQ%nd
post-study laofieraiRptas pRficinddhmaherited ah signiDeatirehianges e tsialsubiets state of

health. Both formulations were 25well tolerated and there were no relevant differences in safety
profilés obser@@d‘%@b\fé‘é??m@br&%ﬁéﬁgﬁg4)' The sample analysis was carried out using mass

spectroscopy (LC-MPAY Shjdktiongpuhthstatidwiie subjecisveatigareniie/talnpachtivallergic
reactions were reported. 30Upon analysis of data, it was observe tha%g@ T@;t Prgduct‘ FT-TBF)
shows better bigavailability mm‘%@@@@@@g‘ﬁﬁ%ﬁ&ﬁ?ﬂmli heWEHEE (E8htaining

Nicotine Polagfilgs A Brrericiesitaibisaiinmane) & Feeitrdialtusmsyaevexseindia. The PK
parameters of Nicotine for Test and Reference for Cmax, AUCI UCint are.5.66, 19.54, 27.30 and
3.89, WO 2o@yﬁmg69%@@?/@?2U@s?@iﬁ*é’ﬁ'@a@ﬁfﬂ‘?ﬁ%%%ﬁ%,aé‘é?fg‘%‘ﬁgesp@f‘c Px"/&?}?‘?he PK
pargypeters of{aitpineatanT eshrnddReieserc o e Gelbbict drshithGipbars 09 \aslubtiessd, 886.01 and
15.37, 87.01, 233i7 respectively. The Vz (Volume of Distributi %of 'ggst and Rgﬁereng%ifozglNicotine
and Cotinine 8RI14SEDEBHOBEA S81 IERSIAN B ARG S3EEY3H 13RS S8 RAR Nl ERGBven the

clearance (Cl)ale@ SgrictamiletiRisrplipofgeersrand Refenation f¢tudinetime s daBotiatogysuch as
3378838.03, 110488.18 and 153492 40, 9106.64 ngéégi::-%t‘iveléi In the fore
8'?

Cmax=MaximYeRTSRAeY HIEERS SOREHESY & E nbs%%g%rendciiu Ct=the area

under the plagBa RIESNE AINTLME LS Ve e Freep didorhiee dstpahedastreeasugable concentration,
as calculated by the linear trapezoidal method. AUCinf=the arga under thﬁ\rglas a.c r}%:gnﬁrﬁtion

versl time 19FAFGSHSS: fifes ORETKARIGS TRIEHONS YR FRII BE TR LI SPAGES YBRIS the ratio
of the last megsyiakie RlasmaHen heeatmten igsibartninajioofrateicenstsist W€ Extrdpcthe

extrapolated a}gegllutﬂ%esrépeectgg Ssrngjects. All subjects were healthy as determined by
medical/medication history, physical examination, laboratory investigations,
ECG and X-Ray and who fulfilled the inclusion and exclusion criteria for the
20 study.

A standard food was provided to all the subjects 2 hours before the
dosing time. Subjects were prohibited from smoking/alcohol/carbonated
drinks/ grapefruit or grapefruit containing products/xanthine containing
products throughout the duration of the study. Subjects were not allowed to

25 eat or drink for 15 minutes before and after dosing. A single dose of 75 mg of
FT-TBF or 2 mg of Nulife Chewettes was administered to the subjects at ©.30
AM on 05/04/08 in period | and 12/04/08 in period Il. The subjects who
received the test product in one study period have received the reference
product in the other period as per the randomization schedule. There was a

30 washout period of seven days between the two periods. In each period, a
total of 14 blood samples (1x5 ml each) were collected at 00.00 hour (pre-
dose), 00.08, 00.16, 00.25, 00.50, 00.75, 01.00, 01.25, 01.50, 02.00, 03.00,
04.00, 06.00 and 08.00 hours post-dose. The total volume of blood withdrawn

per subject in this study was about 166 ml. After collection, blood samples



concentration versus time VZ Volume of distribution based on 20the terminal phase Cl=Total body
clearance and is calculated as CL= Dose/AUC MRTlast=Mean Residence Time when the drug
concentratf$f pioHid8hot extrapolated to infinity, bL% ather is based on VEUESGEY S ncluding the
last measured concentration: 25MRTlast = AUMCla$ éAUCiast MRTINF=Mean Residence Time when
the drug concentration profile js extrapolated to infinity AUMCI2§§]Area und(irt e nég%ment curve

( e

computed to WeBSEMELISHA FRRJBLI bBIEESFALS (shiD ERFYE POR Form

AE=Adverse RyenbaMNPYARPRYYGETOTaVglianse indE d2pNeA48GERAS] bisP6ftEY 634
57847.47924A01 The mean of the concentration of nicotine in all of thelé}%bfgi%glood is plotted

vs. time in Fi?® for the §ashdieihthpralasiimsamBlesRIE £6)8RtEhE AHHle (curve
41). The 75 mghtphacearmBrahgidhanigsentirvsaiienadragrede feraaddi@aximha gdasma

concentration) of 5.66 as compared with a mean Crna, for the 2 mgr%um of 3.89- exceeding the

referéhce gurdlisabohlithe ubiestemRiS BrRadCRad PRRAN Ve S @YERunder the plasma

concentration VersusaeHIyeY NitsartaOfiRing ahdlidlamremnarrd MdicproramakiCinf for the
2 mg gum of 22.87 -- exceeding the reference gum by 16%. 10The implicatiofﬂigbtgis study is the
r%i

dramatic enh&éeasiast BPROmQRiF-LISHAt iRy DRk R LS RIRBTIRBY A&ftly invented

sheet. A 75 mg,ghrebrei@rshsubinamididrusadicstiRgahaB SUMITBDARPIIAE BPE whereas the
Lunell study indicates that a 300 mg SNUS pouch merely mimics a2 m nicotin%wgum for %icotine
§%%1Q8&%R

delivery. 15ESARPRORS. Thee g8 Yrarciistied pighe diguid e MR ak off the

chickle coating;itpfterasQaieg vf; icideneing, egiely Peeewas neWLLIgeRcE, 2agall ten
totaled 10 gm. This 10 gm was added_to 30 gm of the starting compaosition of E %@PBIEQA thoroughly
mixed and he&%tgqﬁﬂn%’E@H%-b&ﬁé@ﬁ%m%%ﬁﬁ%ﬁ?m‘ét%ﬂﬁil ple, 10 gm of

the starting copReRiHRIheidrraae IBulsam FIads)inie atshrale $90:0W) nBgastitatRIe Wes syt of both.
The control exam%Ie A was sucked for 5 minutes and Wei%ht was down to 155 mg. At 7 miputes, a

control trace W& HrAIGE TR AR KA VBRI R 4 HF6AI RACERSIRN (255 RFTBRRE 1 gum

base) 25and YJHNHEETHE WEIgRSSk A6 MEf aafytaigutes 261 mg., and at 10 minutes 237 mg. It was
therefore concluded that the insoluble pg;ymer used in Nicorette, polacrilex, wiII,Iength,en tn:eT
| ntion -

dissdRition time becAi&ngie ARNAREE Qljippacco buccal sheet of the present inv

TBF) or Nulife chewettes was administered in each period. The treatment
phases were separated by a washout period of seven days between each
drug administration.

All the subjects were allocated to two treatments. Following

20 administration of FT-TBF, all the subjects retained the sheet until it is
dissolved completely. It took 19-34 minutes for the sheet to dissolve
completely. Upon conclusion of the clinical phase of the study, vital signs
measurements and post-study laboratory tests confirmed the absence of
significant changes in the subject’s state of health. Both formulations were

25 well tolerated and there were no relevant differences in safety profiles
observed between the preparations.

The sample analysis was carried out using mass spectroscopy
(LC-MS/MS). Throughout the study the subjects had normal vitals and no
allergic reactions were reported.

30 Upon analysis of data, it was observed that the Test Product (FT-TBF)
shows better bioavailability profile than the Reference Product (R) Nulife
Chewettes (containing Nicotine Polacrilex USP equivalent to Nicotine 2mg) of
Ceejay Healthcare Private Ltd., India. The PK parameters of Nicotine for Test
and Reference for Cnax, AUC,; and AUCs are 5.66, 19.54, 27.30 and 3.89,



The test was repeated with 500 mg of the control example to obtain the 30following results: 2 minutes

suck test: 462 mg. 4 minutes:301 mg. [ : [ : [
g{g S mg. 5 minutes:119 mg. 7 minutes:trace C%S%Bé/g@ggpeated with

500 mg oftRigE f‘ﬁﬁ?g P with insoluble polymer (pglgtcrilex) and (125 mé). gum miputes:470

mhg._4 minutes:370 mg. 55 minutes:310 mg. 7 mi_nutes:_275 mg. 10 minutes:230 mg.'lt is concluded that
e, (PoIACHBRR 2P AR e e e S BT LB K s EH Fydrogen form.
T Polymer ol ORI UG- RO sk of Bt e
formWhite PORUAREA TRROMA pOTBSrI SN TR PRI GB e ot (U8 mesty: + 100 -
0% + 200- 153k f@hceff} Ni&SfinBiand0Tetnifx eanpe26apasins 19688 4eddnagtm (min)
SO|U%I|ItyZ|nS%|§E) |968i6?8?:|s‘|00,01r3?gpgégévsggggcﬁvely and even the clearance (Cl) also depicts
a better profile of Test and Reference for Nicotine and Cotinine such as
3378838.03, 110488.18 and 153492.40, 9106.64 respectively.
in the foregoing:
Cmax=Maximum measured plasma concentration over the time
10 span specified.
AUC=the area under the plasma concentration versus time
curve, from time 0 to the last measurable concentration, as
calculated by the linear trapezoidal method.
AUC=the area under the plasma concentration versus time
15 curve from time 0 to infinity. AUCO-= is calculated as the sum
of AUCO-t plus the ratio of the last measurable plasma
concentration to the elimination rate constant.
AUCerap=the extrapotated area under the plasma
concentration versus time VZ Volume of distribution based on
20 the terminal phase
Cl=Total body clearance and is calculated as CL= Dose/AUC
MRTlast=Mean Residence Time when the drug concentration
profile is not extrapolated to infinity, but rather is based on
values up to and including the last measured concentration:
25 MRTlast = AUMClast /AUClast
MRTINF=Mean Residence Time when the drug concentration
profile is extrapolated to infinity
AUMClast=Area under the moment curve computed to the last
observation.
30 TBF=Tobacco Buccal Film (sheet)
CRF=Case Report Form
AE=Adverse Event
ANOVA=Analysis of Variance



Example S Five pounds of the starting composition of Example A were mixed in the same method
as example A. The same process conditions were used to 25 extrude a sheet, except the die was full
opened ant 440E86%f rollers were slowed down. Tgu' had the effect of iﬁgfgg§ﬁ§§ %ess of
the sheet to 25 mils. It was observed that the compo ijfion could be made still thicker by an increase in

the rpm of the screw from 180 rpm. One inch square pieces were cut and took approximately 45
minutes to dissolve. The PR &R thimecnseietennt Wring fuahAg! é%%@g&ﬁ’@ re to

ambient condijgpg.Rx@MRIe ih Fig. @%ﬁiﬁ@&%ﬁﬁﬁé%@ﬂ@?@séﬂmm@m@rﬁmngwﬁ ahdExample

A and was chipped up into small pieces usin? a conventional. Three pounds of the composition of
Example A wiRgHefersiRed SATIDEHE Y0 D ¥he chipped WO 2009/048606PCT/US2008/011634

59847.47924A01 mateyiatsThig piyydrateHakbastiie prRYEMssBARI KRN eerMedIT, process

parameters of Example A. The extruded roll stock was excellent and not distinguishable from the roll
stockTmade in EEBEFAEALEIRAAESBRGSBLRIANOEARE 3D SOMBRTRLMAE 550888 bfae Bfesent

Invention SUPRAEFPat O AaRIC TUASLBIG Y ifrrce G BRUBLHRI tTRStRGIRgcompositon

of Example A was mixed by the same method as Example A. The mix was pressed between two

pieces of alunfaRARGRIFTFRS e samrAb R Mt igavdRdd kBRI RPEEF A IBCIbplate at 325
Fahrenheit and.ahiot o /RS PERsIBA Ay Porthe. sanssvigimphrsieaitandragsure melted

the composition into a sheet. The resultin% sheet was uneven in thickness, with an average thickness

of 30 mils andAWSifIdRIIRE Bxa B At fibles SXes8 SREUNE BB rpRSRiIGHBY @k&ﬁﬁge A were

sent{g a validated, thigbnafbilaldn fdeidaigsl thethaieptnmpenaansidiomeHterendlts were as
follows: Matrix Code Sampie ID WT 082516 WT 082516 WT
nicotine bioavailability of tobacco contained in the presently invented sheet. A

75 mg sheet delivered substantially more nicotine than a 2 mg nicotine gum,
whereas the Lunell study indicates that a 300 mg SNUS pouch merely mimics
a 2 mg nicotine gum for nicotine delivery.
15 Example R
Ten pieces of Nicorette, 1.2 gm each were soaked in water to soak off
the chickle coating; after soaking off the chickle coating, each piece was now
1 gm each, thus all ten totaled 10 gm. This 10 gm was added to 30 gm of the
starting composition of Example A, thoroughly mixed and heated to form a
20 sheet between two pieces of cold foil. As a control example, 10 gm of the
starting composition of Example A was made into a sheet. 500 mg pieces
- were then cut of both. The control example A was sucked for 5 minutes and
weight was down to 155 mg. At 7 minutes, a control trace was present.
Then a suck test was done on 500mg Nicorette (25% or 125mg. is gum base)
25 and at 5 minutes it weighed 277 mg., at 7 minutes 261 mg., and at 10 minutes
237 mg. It was therefore conciuded that the insoluble polymer used in
Nicorette, polacrilex, will lengthen the dissolution time because it is not water
soluble.
The test was repeated with 500 mg of the control example to obtain the
30 following results:
2 minutes suck test: 462 mg.
4 minutes: 301 mg.
5 minutes: 119 mg.

7 minutes: trace.



082516 WT 082516 Tobacco Unit Average Std. Dev. L. Limit (95%) U. Limit (95%) Constituent

Nicotine
et ARAGRA 3655 408
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The test was repeated with 500 mg of this Example P with insoluble

polymer (polacrilex) and (125 mg. gum base):

2 minutes: 470 mg.
4 minutes: 370 mg.
5 minutes: 310 mg.
7 minutes: 275 mg.
10 minutes: 230 mg.

It is concluded that the insoluble polymer will lengthen the time for dissolution.
it will also convey particulate unwanted taste. (Polacrilex is a highly purified
crosslinked polyacrylic copolymer supplied in Hydrogen form. This polymer

has the following technical characteristics:

Type of Resin: Weak acid cation exchange resin

Matrix structure: Crosslinked polyacrylic copolymer
Functional group: Carboxyﬁc

Physical form: White to off-white fine free flowing powder
fonic form: Hydrogen

Particle size (US mesh). +100-0%
+ 200 — 15% max.
- 200 — 85% min.
Total Exchange Capacity: 10.0 meg/dry gram (min)
Solubility: Insoluble in all common solvents.)
Example S
Five pounds of the starting composition of Example A were mixed in
the same method as example A. The same process conditions were used to
extrude a sheet, except the die was full opened and the take off roliers were
slowed down. This had the effect of increasing the thickness of the sheet to
25 mils. It was observed that the composition could be made still thicker by
an increase in the rpm of the screw from 180 rpm. One inch square pieces
were cut and took approximately 45 minutes to dissolve. The roll was found
to be flexible when made and after 90 days exposure to ambient conditions.
Example T
Roll stock made through the composition and process of Example A
and was chipped up into small pieces using a conventional. Three pounds of

the composition of Example A was then mixed, including 30% of the chipped



Nornicotine_(pg/g) NO NO N/A N/A Anabasine (pg/g) NO NO N/A N/A Myosmine (pg/g) BDL BDL N/A
N/A Anatabine (pg/g) 58.5 1.6 56.5 60.6 A review of these results demonstrates the excellent
content unt¥éHaRY)/ e18He 20pieces, as manifested in gbe standard deviatioh oY/ Hﬁ:@ﬁgf&%ﬁ;@qtraﬂon.
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material. This new material was then extruded in accordance with the
process parameters of Example A. The extruded roll stock was excellent and
not distinguishable from the roll stock made in accordance with Example A.
Thus, it was observed that the process of the present invention supports re-
use of waste materials.
Example U

One pound of the starting composition of Example A was mixed by the
same method as Example A. The mix was pressed between two pieces of
aluminum foil. The foil sandwiched material was sandwiched between a hot
plate at 325 Fahrenheit and a hot iron, which was pressed down on the
sandwich. The heat and pressure melted the composition into a sheet. The
resulting sheet was uneven in thickness, with an average thickness of 30 mils
and was flexible.
Example V

Samples of the extruded composition of Example A were sent to a
validated, third party lab in order to test their nicotine concentration. The

results were as follows:

Matrix Code WT WT WT WT

Sample ID 082516 082516 082516 082516
Tobacco

Unit Average  Std. Dev. L. Limit (95%)  U. Limit (85%)

Constituent
Nicotine (ug/g) 3846 154 3655 4038
Nornicotine (pg/g) NQ NQ N/A N/A
Anabasine (Hg/g) NQ NQ N/A N/A
Myosmine (vg/g) BDL BDL N/A N/A
Anatabine {ug/g) 58.5 1.6 56.5 60.6

A review of these results demonstrates the excellent content uniformity of the

pieces, as manifested in the standard deviation of nicotine concentration.



60 | CLAIM: 1. An extruded bioactive product comprising a sheet made by extruding or hot melt
shaping a nonaqueous composition comprising at least one thermoplastic polymer and a bicactive
agent other than tobacco, wherein the bioacfive ad&ht includes an ion exchange resin, the composition
not containing polycarbophil, the sheet comprising a matrix comprising the at least one thermoplastic
polymer a}rgttfjﬂmbioactive agent distributed in the matrix, the matrix being soluble in the mucosa of a
user and g in sustained release of the bioactive agent to the user. 2. The extruded bioactive
product according to claim 1, wherein the sheet has a rectangular shape. 3. The extruded bioactive

product agcording,ta anyaReRIIAIIS b e R, WHRIEUHEG aHeasharR NYERELEPGIISES melt
hydroxypropyl! cellulose (HPC). 4. The extruded bjoactive

roguct according tg.an Prr%ee(r)fatrbdea
precedingsBRAING, AR B DICABRVS IO Th TRERBIRSFA ‘%ﬁ §0&olS ﬁ’.&%&’zag%ﬁ ﬁég extrided
bioactive presitiot anpardingdotany omcfthepretedig whEnisdurtent corysiesimg domresange
absorbing enhancer. &, The exiryded binagiive PGS ASGAICiRGLIORRY ORB AL Bresedipg £laims,
further comprisinga Bu??grlng agent for controlling a’pH of the composition. 7. The extruded bioactive
product acooTelisgeoetadinEast ReriRAROBIFRIARS AGH A8 D IR R AGINR 2ARLHITE BHSRIE the

product witha.pheh2aBila3im1en iBR: GOrRBARItR dscpLesest imthesisens imouttaiBed heladzuded

bioactive product according to claim 1, wherein the bonds between the bioacffve agent and the ion
exchange 'P@ﬁf?%?@’&ﬂ?ﬁﬂ%i 2FiHESC. 61 9. The extruded bioactive product according to claim 1,
wherein the ratio of ion exchange to bioacfive agent exceeds 3 to 1 (wt/wt). 10. The extruded

bioactive groduct-accordingLp gy aRe airihe arecedinghglatnsiavhereinfaechioaivnpeoduss is in the
form of a sheet having a thickness greater than 10 mil 11. The extruded bioactive product according
to any onéeéfacﬁé%% g claims, wherein the bioactive agent includes chitosan. 12. The extruded
bioactive product according to any one of the preceding claims, wherein the extruded composition

includes Igss thap, 8 w36 Watel 1. he@xtiuded Bigachuempradiet acsauling:ts amere aliae
preceding tlaims, Grider comprising a flavoring. 14. The extruded bioactive product according to any
one of thelgastcaimy whagnsofRtrascApPRPIgRY IHabHs_(HTE) The extruded bioactive product
according to claim 14, wherein the sheet has an average dissolution time of 5 to 50 minutes and a

thickness of approximately 10-50 mil, to dissolve in the oral cayvity. 16. The extru ed?hi aci Ygs‘product
according‘{o anyT&?e %thngﬁe%'gaﬂH ecl&rr%%%’%h%crcé?mﬂg stﬁe%? a3 5 tglﬂgﬁg s?rrgﬁeg ll?"§f g%rea’st 4 Ibs.
17. The exiradsid biedttveipeos irctztordisbatoamagoeeusfitiédoreceding claims, wherein the sheet
has a uniformity in the range of 10%.

5. The extruded bioactive product according to any one of the preceding claims, further

comprising a mucosal absorbing enhancer.

6. The extruded bioactive product according to any one of the preceding claims, further

comprising a buffering agent for controlling a pH of the composition.

7. The extruded bioactive product according to claim 6, wherein the buffering agent is

present in an amount to provide the product with a pH of 2.5 to 9 when the composition is

present in the user's mouth.

8. The extruded bioactive product according to claim 1, wherein the bonds between the

bicactive agent and the ion exchange resin are substantially intact.



18. The extruded bioactive product according to any one of the preceding claims, wherein the at least

one thermoplastic polymer is contained in an amount of at least 20 wt % of the whole composition. 19.
The extruded bioactive product according to any orid of the preceding claims, wherein the at least one
thermoplastic polymer comprises a water soluble polymer. 62 20,The extruded bioactive product

according to any one of the preceding claim h t lud ICOt]
extruded BoactivEicBineish B‘)‘?@ﬁ?ﬁﬁﬁeo ngﬂ?vgtgé%ér%pp& é%?mia::;\?n%ggpgézg# cﬁ’rsﬁgt}lgs?r%g %f sk

thermopIagﬁ@fﬁ@ymermamwelegeaxwaegﬁ @ &intdmd/wigotine and having a maximum measured
nicotine plasma concentration greater than 4 ng/ml when administered in a single dose.

10. The extruded bioactive product according to any one of the preceding claims,
wherein the biocactive product is in the form of a sheet having a thickness greater than 10

mil.

11. The extruded bioactive product according to any one of the preceding claims,

wherein the biocactive agent includes chitcsan.

12. The extruded bioactive product according to any one of the preceding claims,

wherein the extruded composition includes less than 6 wt % water.

13. The extruded bioactive product according to any one of the preceding claims, further

comprising a flavoring.

14. The extruded bioactive product according to any one of the preceding claims, further

comprising a plasticizer.

15. The extruded bioactive product according to claim 14, wherein the sheet has an
average dissolution time of 5 to 50 minutes and a thickness of approximately 10-50 mil, to

dissolve in the oral cavity.

16. The extruded bioactive product according to any one of the preceding claims,

wherein the sheet has a tensile strength of at least 4 Ibs.

17. The extruded bioactive product according to any one of the preceding claims,

wherein the sheet has a uniformity in the range of £10%.

18. The extruded bioactive product according to any one of the preceding claims,
wherein the at least one thermoplastic polymer is contained in an amount of at least 20 wt %

of the whole composition.

19. The extruded bioactive product according to any one of the preceding claims,

wherein the at least one thermoplastic polymer comprises a water soluble polymer.



62

20. The extruded bioactive product according to any one of the preceding claims,

wherein the bioactive agent includes nicotine.

21. An extruded bioactive nicotine-ion kexchange resinate complex-containing product
comprising a thermoplastic polymer matrix, ion exchange resin and nicotine and having a
maximum measured nicotine plasma concentration greater than 4 ng/ml when administered

in a single dose.



