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847.47924A01 EXTRUDABLE AND EXTRUDED COVPOSI TI ONS FOR
DELI VERY OF BI OQACTI VE AGENTS, METHOD OF MAKI NG SAME

WARBIWEBEHOD OF USI NG SAME BACKGROUND OF THE | NeEEMUBIODB/011634

The present invention relates, inter alia, to a  847.47924A01
bi oactive product, an extrudabl e bioactive
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and all owed for sustained release in the @ tract. The

riser. diedbieactivesagent roawibey but mtdm@c{ ipidephqrersgeutical.
whi Ch {%?cﬁ&ho@%hf?é%% r%%c I%%%p?ggm}rﬂ% ¢ 5@bigRforward. It

for

ngeemvlmltb&iadmblp@vﬁisiﬁdandahesé evolves ined brmedﬁﬁblets
based buccal delivery products such as

F%W%?‘é@?l}'et leddp capsulgpanhrarlets and &aﬁnﬂfaé'vé/@"ants of these
\?éHéJ/vhR%ﬁcl‘éaltMlﬁu&%rbms Bf&’e's‘géuheéﬁe@‘ase tablets, such as

turing suc re taught, such
Ithemmmtmmmplsystem slevklopeddnyn®r.(Zaffarsar &) Alza followed and

t k .di | t Cl MA\ DT
aloipcEr SUstatied lejseSa i e, Y FRGEnos Mok ope s the
'&‘éﬁ\?ﬁ%rsolv%‘?@téblét dbﬁﬁ@hﬁzﬁeﬁas 5@98’{ OFonékﬁ & bate @0Se

pro ucts were th en sol d arge base on usi ng
taﬂJ‘hEIJStralep\rfOC pstientsarho bvwelydnfécplnegwaﬂ@wmge%anwg\tlpaal tablets

Bt Se ] a5RaRT SRy RO it glon as
@éﬁl@él@ﬁ stRdradra®ri &n BT s@étem used to administer fentanyl buccally .
htt p: / / ww. f da. gov/ CDER/ gui dance/ 5909dft. htm.

n‘é&'ﬂOléﬁ/B@‘(ﬁthﬁth@% of mANITAC s RIGTHP R Trsi wher(ept@why Such< as
Ilgpl Al ?d BMl Rfis Y168 fSHmd ?ﬁ?litsh@g} efftRldsceht BBick dissolve

e usi ng wet
systems (CIMA) and ODTs based on a spun sugar matrix (invented by the
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
actually dissolve quickly (see FDA Draft Guidance dated April 2007 at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
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 ym to about 1,500 um, or about 20 mils to about 60
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manuf acturi ng process and were definitely filmas they
could only be up to a maximumof 10 mls thick, it

W(be00ﬂ/g4&606monl y understood that matrix |ike prMUUSH)OS/011634

become "sheets" when they exc@ed a thickness of 1(P47-47924A01
mls. Wet cast filmmanufacture and products are
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7,425,292 invented by the present inventor: "The filps

albguti Gl s toyabewte! G milsi aersggblyofh%a@@ filsos Withhawe a thickness

apout 500 [

4‘%’%#?2%&3% }8Aﬁggwﬂ§q2m§({a§gtsﬁg§§?gbpﬁl 0! lﬁte33 gnlls to about
6 rfile. B lZuY aBorNS. PaBAUN025®48M 30 disdiosihg Qvet oast thib dilm
about 10 mls. Desirabl the dried filnms will have a

cHMPRAKIOSS oana statingthat Herthickpess obfilms §h°lélﬁ d‘%?%@eed 2.7
ir t
N T T A
thgamal?‘le W@t@?@?pllsaitmmh t;(?mﬂldemgswwmeahered and found to
i cknes
a5 B EN SRR RAr APl
WO 8 lymgyal FI:I%Qd ;’égﬁ?IEQ@t e‘?\"r‘n%ﬁﬂ%@@é'tt ||d§ﬁ{|f|éd bg‘made by

roduct s 'Was neasure tO range rom 3
BRIGS BRatEndrS giils -Shiovartié rrnafmnc@rctatmneeihaeprrmé 5tmgs

MR RrTEr a0 Paeareior NS py ARl s of
&?@,{ﬁﬁdc‘k p}ghhggu,gﬁ{ar) det r onet horphan 7.5 ngs which is

under stood to manuf actured for Novartis
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te at are, shown this application. Thickness
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' ' m t THahes IffHiRatichs Assdortsd fitH wad cagtrfilirisitgndho lliniyloading
of the resulting dosage form This was

due to the lack of load carrying ability of the resulting dosage form. This was
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 films are fast dissolving. For example, MonoSol
Rx states on its website that it “[specializes in] quick dissolving thin film
pharmaceutical products” and further stated in its registration statement with
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
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especially true if taste masking was needed (of
course, many high value drug targets still fit within

W0 b@ologssoé ng capabilities of wet cast filns). HOI/UKNES611634

linmitations also enable that Bilms are fast 847.47924A01
di ssol ving. For exanple, MnoSol Rx states on its
@Wll?ﬁrléﬁét LabteclofE&maan 2 @hdi LHvishare of Gseétey dascribe their
harmaceuti cal products™ and further stated
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deal bavebbn lthe vet IcasDMahu@:tuerf fdﬁt/phl@preem\tveh)bsm based films
cast _edi bl e packaging filnms for various food and ot her
dpArSidat i ons commenced at least fifty years ago (see

htt p: /\gwwW. ¥.‘Pﬁ1§ﬂ8 ‘Fflﬁﬁ%ﬁﬁ%&ﬁdﬂ%?bﬁ&ﬁﬂ%eut@dﬂ%hd vitamin

hi storical ant ece ts can seen the wet cast
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S ey B B BR i B fooo uees
RHENS 48849 D a6 iz bdlRily 182108sued January 23, 1979.

The inventor Horst Zerbe was issued patent 5,948,430 for film
compositions for therapeutic agents and breath freshening agents. Zerbe
notes, the thickness of films should 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
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
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Schm dt di scl oses bilayer filmconpositions for
phar maceuti cal and food uses in US 4,849, 246 i ssued

wa e009/048806 1989. The i nventor Horst Zerbe was iBSI/ES2008/011634

patent 5,948,430 for filmconpobsitions for therape&ti¢/924A01
agents and breath freshening agents. Zerbe notes, the
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ingredient as stated above

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
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,
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O her pharmaceutical thin filmdevel opers, such as
LTS, Labtec, Adhesives Research, Lavi pharm and Applied

wehawmescResear ch describe their fil mtechnol ogP€BUS2V08/011634

simlar ways. It should be nobed that these 847.47923A01
descriptions of the wet cast products do not address
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g_f:ti\_ﬁﬁ deliviired byontonmegiatiyrhasablediinuisi 25mg of diphenhydramine
ﬁ%b%r&%{p@%b&%ﬁ&@é%hl (ngg. iKe 'gs,ﬁﬂpﬁé%oar{%gn thickness

L T b

egatemling dissofutioninbes onthomotayer avet aast oiasia és ewdent in

I ; Y ) . .
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%éﬁta‘ﬁiﬁ?&ﬁé\@%u%idb‘?inéf EFHi§ Sade Risas epigh dciard forriutatiomtricks
the abiTity to coat beyond certain thickness |evels,
audihg adi iceiveatet Patretiodehthebolymersta eomx Aimagolgyet wat cast

ertain thi | . i .
&b 18 yoprg BEESn Wil P el ¥ b8t syeh,a fraptice
o idvalis inmehBe chalengeoL drgoalslyiimpossibiedi tordcate to

filmcan carry as well as whether absorption nodifiers
soormarsial spapiiastingds FeadilysaRRateBe carried. As noted

above.ohafs hatd SahoddRiThe ?%mﬁ%tfogsﬁ%hfgiﬁléjééét‘fﬁ’t‘r@{o ow the

a commer cialTy”av mis
disgoutivrdofthierdosageAbrmeses, éast Té swebsite)y This method is

anduplady Mave rebpusalfin armanuBstdine RSrprgtis BEAIESS
Iﬁédﬁh%&é#’éﬁ rdts il D Rftos Xbsididpradities ol paitietlarly in the

Mes I n nonol ayer wet _cast media i's evident In. .
Fdnzskimaceticalts paice US MREOY soRat6priging that sughemyiitinte fikg

t wet cast filnms_ containin h | COL | '
S8 8% o bUOTe D R AL P e
i ce weatwdin Rindldyie? vt cdsfifg Ranytieralatiielg edpensive. Commercial
nonol ayer wet cast o
equipment involves long drying ovens and is too heavy to be moved, requiring
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
and physical stability of wet cast films. Wet cast films are typically caston 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
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ate. ver addi ti sts and eps .

tkid FEREE K el avbais AL eR St tient How ot hot air
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i ssues presumably led to the filing of a patent on
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reality is that physical strength and

failed to move out from development to commercialization due to physical

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
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
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resul ting breakage and process yield issues have been
significant problens for many of the non-PEO wet cast

w0 2doam4860¥ yi ng wet cast filnms requires exacti NnRCT/US2008/011634

direction of the drying air i order to avoid surf&tet7924A01
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and the inclusion of various types of dqaera

SRS, Boser 40 mis cadtbosel GeiRaImor RO aIgVIREE oxide
'tagéﬂ’@r‘%ﬂ'@é fedgr S0 @ QHSC Mh Yvdter #d8lublé bBlyAREt, a plastlmzer

uum and deaerating agents may be used to rénove
pme@camemm?peﬁ alsoyMoSpey andu&z\n@ddlaus 972,100 dlsclosmg

fq%orgggszi (gryzge?( uq]%q %ggﬁtsﬁ'\ ets cOmanm%aéJSg%%osHoWof PEO or

HPC, a water polymer derived from a carboxylic aid, 30-80% plasticizer and
up to 10% of a medicament.

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).

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
“[flilms comprising pure hydroxypropylcellulose (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
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Many of the above observations concerni ng agueous wet
casting apply equally to wet casting that enploys

waoewomatees sol vents. Extruded edi bl e products PEw/ES208/011634

| engthy history - confections &ere being extruded 8A7-47924A01
the 1920's (See P.B. Laskey US 1,492,600). Extrusion

hasvdBéén H88EA S Ynd BT HR8 Gthér ;E@l?r‘rfé?é SRyt the prior art does

manufacture and in the making of fransdernal g_'
awtidisclgse fhatdims-copfprising eemajoin gostialr ef UB’Qnand other water-

- edi bl d uble, S
SRR lur B el BBlesaimeBE Frn RETEOLGHY by hgy el gatrusion in
GhehisentklAeSpIastEIgeChad esve/iis lmomla&om)epka le€ al propose

content of which is incor orated herein in it

euging et ioadihesive oalwyen insteadcef 9laéilcvean§b@ﬁn11ﬁ|ofd?eu§<a et al

S8 S Ve S I i RRRy, SRAEHE 5958 ter soube o
Swhigr awdllale termopRSEEPDIEASG), pieferablyesPOiaratitveBEDs and a
nonol ayer extruded filnms, under 10 ml|s, conposed of

pipaghesive pobimer et i earealsei Qﬂ@t@@g%{h%apwtquaaent
EREIAT8, Blying Blent Lol SUpHPLA AR bsorten,

SthiarahidlicolodentS waiter, iheOluthies pblysiergorgamio acidi, euefactant film
extr_dedf'lrrs an heets cogprising a co ition o
Ffeedﬁaew@oacmﬁﬂm Gt d0F B AR ar B poentional
?}?I%ﬁtlé?e Rep PﬁétéF ICWﬁi%h lﬁggné%l&q’ew&ﬁﬁéd@n ﬁ?éjbﬁad%‘t

a an Janes G nnity disclose hot nel
eplasticlzer foheatraded 1f|lma Ramdarmsa:l odﬁlmldhter 3liai 4 boumaﬁgextruded
%'50 5 ‘ati o PEO a C, clgether tvvlth @ of é/%arpat
' 9Q, one g7 m%fﬁcvefa SQIYIR o) Wateispwellaple thermoplastic

PESIPRIE iof pofiménsd BaRBidpeutitidgent,rimeid ehshdhesid pdfhier. The

ext rusi on, I nternational Journal of Phar rmceutl cs 202
(Hioedhesize POjymekisieelested frons e grBImemnsistiig:ef pplygarbophil,

g?arsg%oe?r gﬁé %Ir ?r‘?ﬁgr JF? g%e‘?étéﬁjéjspn'fdr{eg} q:ry%t&ﬁgs

eparatron 't I'nventors no

"¢ddolymier<s ontbieiseiplyrperss ahydiemspiutie shit eif Iautci;pelyfridi?@f methyl
and ot her water-soluble or water-swell abl e

cUANdthgeapd eRleiE 3419 @i @eavEldaa cﬁmbﬂnaémhh@r%qf afktheir salts.
et brATERUESBS0II R AR ITIBIRERANARE O it et
t;matehbs aim:smﬂlmmm EDApapmwed prmmacleatlcaltmedpcﬁ T aretany
oieh Brteafs RereiinadotTary upel Eopayiter Brodust '

As the art demonstrates, practitioners have struggled to achieve
required flexibility in hot melt extruded pharmaceutical films, and have relied
on PEO, 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
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 challenges

which must be overcome, as they are by the present invention.
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or water-swellable polyners can be produced by
hot-nelt extrusion in the absence of a plasticizer."

waeoosoksses t hi s probl em Repka et al propose usiPQI/ES2008/011634

bi oadhesi ve pol ymer instead of a plasticizer. The P4]H924A01
of Repka et al is nmade froma precursor conposition

cont aifHRYitd slilfassirablead Provias Winere effitidrirwaye patduee a

t hernopl asti c pol ymer, preferably HPC and/or PEQ, and
didaddine vostainingoshaeatiso amie allawthaabserption @i the Riqactive agent.

erapeutic agent . .preseryvati rd
TS Bt R s SRR B et JoscEloph 7960t forth below.
flavorant, col GRIEF SUMMARY\OF THEINVENTEON or gani ¢
acid, surfactant, TiIlmnodifier, and/or cross-]inkin

agent .Thenpresenhinyeation selatesioad RORaEBeEh1SXdnidable cor%position
o i . e I
DL o R gl 0 T b van

fWtkaref tHeewkeleadorapositian endianbieactivé ageat.hot - el t

extruded filmincludi ng one or nore vvater-s?J %EI edpr

wat er - KVRePIessNkinvestap plsstglates 4 phrharmagsifticapproduct

i ) _ . . .

SCTARTY b SraePMad P RPUPEEIRReP ARG a RbRaqueous
oonspaitiorgcarhppsingcatrieastione theamioplastic pplgmer andrane or more
acryljc polymers,. . one or nmore. polyacrylic acids
Riodsyrdharaionth.otl iasherprsg AfBat e aBpisiog the of least
garme;jtge%w%%tiefpdmﬁéb’én& bﬂé'or%?@! bi@aeti\r@lr@rédi@e\it(@)A @istributed

ride, a conbination thereof and their salts. A
rieviemadfix,tthe roatirdeeimp skiubielircatuser's maguthand eFsulting in

aboye extrusion.patents.,.a sed.ln an FDA approved
pﬁ‘r’:?ﬁ’rﬁ% [eIPase o{)ﬂb%ﬁ@@%ﬂg%?%he gﬁ 'r‘]such pat ent s
r ef er ey predn@ivedtioh-diSeralawsttera phasheteutidal phoaduut t

denonstrates, practitioners have struggled to ach'heve .

rGSUPTISIAg B1NO0N BAYERYS PRMRBSItinBIcoNaNisiNg 8l least one thermoplastic
r ical fi . i

AR IRE B ioFR opblE bioBRHy S LRSSttt may be placed

asrhaey ef thecimutbeaj digl,idral (fucthk gitgiesl, sublindual okgialdtal), nasal,

PEO nor pol ycarbophil i.s approved for food use .outsi

GG er BSNAR 7 UsRAPNY MM 70 Syelatis JBRRLIBR BT B 8% 50

RAINUTES, éﬁ@é‘éud'ba fo} b O SEGidH Prine feARlofRESHERRHAWRy arflirface

may tend to di ssolve too JAui ckly for many _ .

aarphi of appomdmataly a25-dstilin” andhe thipknessceflapryaxinateoh0-70 mil,

exgd.ud d i”Itms and sheets provides little guidance for

R '%%ﬂi%% ¥t on of the present invention. As is seen

the phaRdpednt Grlentivh Ahesiatise dphammbteidal psoduct

of )
comprising a matrix with one or more bioactive ingredients in an amount of

less than 1000 mg, preferably less than 500 mg, more preferably less than
300 mg. The present invention also relates to a method for making a
pharmaceutical product, comprising extruding a nonaqueous composition
comprising at least one thermoplastic polymer in an amount of more than 20
wt% the whole composition and one or more bioactive ingredients through an
extruder to form an extruded slab or sheet of the nonaqueous 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 composition comprising at least one thermoplastic polymer and
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w0 h@y/oesoes by t he present invention.9 847. 47924F©111US'10[]§31$13634

sheets and/or filnms containing active ingredients

i nvol ves real chall enges which nust be overcone, as
it is still desirable to provi@e a nore efficient 24A01
to produce a bioactive containing sheet so as to allow
s0eh Mtﬂbhﬁ@rééjf eﬁtt’é% Eh@@)‘fédl tﬁ’@@ﬁéet imfthé bugcal mucosa of, or

acconpl i shed Tsi ng or sheet dosage formas put

portha padatevaf cgmtemngw\mmosatmn@ onqVeamityosf theeuser.

Compodte B SB0h fiebfind o {da@s BAHERRFor AT sBoer

md;wa%b@bi@@cawrrbnoé ﬁmhfhabbaﬁcéﬁQ)rw%thorﬁdjmmymh@or more
conposition and a bioactive aﬁ ent. The present

|hma31ﬁwe§rto &l e epmpEsingravishiag Auhest cemprisingiar extruded

SRR 3008 RSBl R pEs A IO Lo popymer anc
e ekEedngeteasid h gonijynetiorawith Mieactivernngredientée) Bre placing
i ngredi ents, the sheet conprisin trix c S
UG SBEet Gaany i éhe Rariases G| o tPean GRAVEhauBling T
Eﬂg%ﬁ@, %gsélnﬂarc? II @Hal%r%ﬁbﬁ‘r‘ﬁ&%wﬁd 3h rx' the

tri el n n a user's nout resulting
in sustai ned BRIEESDESCRIR&'I(DNO@&THE DRAWINGSer. The
preseg:tt gven;i F]n al so.rel at ea to a pharmac ut'%cal. .
pr odudti9chipRiSSPREYICERAITEH EBAWINGLARG SXAMRIE Of @ Mixing
?H@ééssﬂh'ég cah Hef@sdd Wt?\etrhgﬁﬂ%lt@rﬂ% by fﬂirthé%a%@ceutlcal

nore bioactive ingredients in atormthat may be
pradect afnhapyesgnttineentictosa, e.g., oral (buccal,

gi ngi val , ,subl i ualo. al at al I

0L 2 R o el AR B P8 g FBA B fprusion
tireBe gy that tane tddtirethe MBAGIHACRGHIPMethé® farabetphammiageutical
the form of a sheet having a surface area of
appdestiofdbelpjesem-invemiam2 and a t hi ckness of

appro

220t O L4 B gy SR Bk g g sl
xedigion pmmsssmaitg:@ batused imttid rmzrrmfaa:tunng enéthoddor the

ingredients in nt of |ess than 1000 ,
WW&SPS}C@G}%@g La(gﬁgécprﬁﬁentdﬁ}’%“?ﬂ’bferabl y less than
300 ”¢| Thés Qrs‘;c?\%matlcrﬁﬁﬁgédlrﬁ%%% bARE X8 JI ot alREARFN scale

for ng a pharmaceut | prod conprisin
@Qdmusd)mgrca:ess nhafuearube asapds ithe marmia@url!;g mgetaodiferntite

%%r?n%%%ﬂpgllag’r%ductogg%e presgntalﬂvgﬂt?&nm of more than 20

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
pharmaceutical product of the present invention.

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

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
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wt % t he whol e conposition and one or nore bioactive
i ngredi ents through an extruder to form an extruded

W@ @b/ogsocheet of the nonaqueous conposition. AEEUS2008/011634

present invention also relatedito a nethod for 847.47924A01
del i vering super bioavail able bioactives froma

phar maeiguBii§ Alcotin@dBISEmaUdindeRtrafo® AfMePEUBIVS. time comparing a
bi oactives to a user, conprising providing a sheet

csheet icontainiag résetineleatunal uRg dolahasicoiaggording to the
conprisin t lLeast.,o t her nopl ast.i c d1o0
rFRah bR Ron aBAMSt STl di B aa ik REXTRRIFE aci ng
the sheet i DETAINEDDBESCRIPTONIQFTHEINVENTI@Nt € of
or sublingual nucosa rn the oral cavity of the user.
The prlesens aspeatmfithe psesantinventies, the mveatiopelatas to a

V | N |V, :
SRl S SR BrRAIRT anERS o G e af i hermoplastic
bhyalpeier wAl drie 6r nideE bicptipeiingredientovi di ng a sheet

conpri sing an extruded nona%ueous conposition . . . |
conpr i APRFaAY hesdeund vaexrestrEM st Oary ethedngiqagen in the
ERARBICRY Repkd o RTLEREH, P RoRph e BoibbStiop comprising at
n‘easifmlae megmopldmstlc mddw;mahn agla_mgpulvralvqf nsoite tlha_gu?rﬂ witffo of O’:he

pa al), nasal, rectal or vagi ha r on,or in u
SHneledrapesiiphApH DpGaRIYEPERNCE e R RESIad)fo fpm a

| Shebt SENSTd U hthBHARD S B PRt RXEERRiIPEofRtall PETS
process that can be used 1 n the manufacturing nethod

f molycdrbophhomatienbicatthgsivel owtedal (phlycariaehitt carbomer, one or
invention. Fig. 2 is a schematli C dlia rgﬁ] shovxf aga on(?th
JORFDREE PIvTaSE: Qhe TP soRLy el 2ekly. pabalyliers O these

t hslymensl f ek stubetmbfpeoc o rhdrsimetill vingl ether and
product of the present invention. Fi i's a

.3
soREi@arE @ %@ry@lﬂdgha\mn@biaﬁ@oremfspgaa@ theisfalts). 8tal e
e JS] process that can be used in the
I‘I@%%?@l%?%fl ng net hod for the pharnmaceutical product of
t he prBg@mnd térmvadnagueobisd.applicants raehe tadti the dioagwasition
showi ng one exanpl e of a nedi um scal e extgusi on

pheliees a RanbeRRT MRtedala DUl thahAlRTQIQIPEhAAYRAYLRPIVENt has
f i t

e A B LB 6 2y Bl o Rl X RIS solvent that may be
eraspheindheathear gatarals én the campositipnodes exahgilectie be

Uggnqpbg}tién%gyggrﬁt%% grbligaqctlr\r/%tirquedﬁe%t thgtemay 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
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 nonagueous 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,
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 cellulose

ethers, polyethylene oxide, polymethacrylates, poloxamers, extrudable
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phar maceuti cal product of the present invention. Fig.
6 is a schematic diagram show ng one exanple of an

W@a0p04$86061 process with optional conpression rPCT/E8R08/011634

that can be used in the manuf&2turing nethod for tB&7.47924A01
phar maceuti cal product of the present invention. Fig.

CarSoRydFaRRD %Wé‘fhﬁéné‘ ?%blé“ﬁ’% LPPP CB&?WW HlddgHo) Vacrylates,

time curves bta i ned consunption of four different
stind dellalose, aallulase angtate botyrate, chpalymergwuchasopaly(ejhylene-

t t.he Got hj at ek t ed 747 24A01F
Vi Acaated ol P MBI Rd St YR AEC aphfirife) co-
Wéi’ 'HoIPvim ﬁﬁéet@%‘t;ﬁlllﬁlaﬁﬂ h?Uf‘cﬁ@yPP@pﬂ@b"ul@%é)(HPC)

occurring 1n fobacco accordln? he "present

'hydi‘fﬁl_ypﬁﬂpﬂgﬂeﬁlﬁwiﬁ&ﬂu@ HRMC) saerntiows Ralysacahgridegand
e N e R AR O

nonaquA@He edbdWeeR ¢f the Whasition0a celllsesdther slich agst
one thernopl astic pol %/rrer and one or nore bioactive

invgrexinsapy.celyias; ChigPretairad. ursapelasedfi soromercially
%}%a%[?lrenyD& th%?céﬁ‘%‘eﬁ?ééo".ﬂcfu%etkteu@ﬁ&ffﬁﬁnk' L psth Repka

at ent a honaqueous co Ion cohpri sing at

Imﬂsctxymepylbemmpé QHPO) spid byrHercmieannmrporatedf Aquabn
than 20 wt % of the whol e coggg%tlon and a bi oa tive

dguigions g Wmingtenn, QEé;&fﬁua reippfien repregtively, @s HPCEF,

thopeh sy A q5| tion does not necessarily cont ain
PEQ, poI ycar bophi’l or other bioadhesive nateri al

( pol ydﬁPE@)h; tused:air lbq:rreferrmmabthmmodaeadany\mtght of the PEO is

PRILAFE B gfiier ool e, Pl 00D, TrePec BRT AR B mSea i

PonBihBlidNn Wltﬁ}’éthéF P@Fyn?é‘rg e ECCisafsed, ﬂrls éPéﬂéF’r"eUC{ﬁat Ritamin E
conbi nation thereot and their salts) | asticizers.

Bnd Yikamé Emdefmaaqa%@@ysedaqgoausér@ﬁwrw@aﬂ mingtor. hkto 15% of
m{giﬁ‘?m' ogQ/Hfgfr%géjggm?atgv;él%ﬁrp&}ia %@élnn%é aggﬁ is#%@é cpgcking

agith 5itor 006 peefereataid 57Pindstipreferredqueous sol vent
that may be present in the other materials in the

composieTtan NsRbiseAMErs may oHEed i FeRUAEYOR sihnFoluble
HdN MBS {ovExtbRdtRE dR¥oIbtRRA i BY THRYEmay $BRidtinE®HB b resent in

the ion exchange resins/drug combinations. Particle size is desirable to be
less than 500 microns, preferably less than 200 microns and most preferably
less than 150 microns.

The nonaqueous, extrudable composition comprises at least one such
thermoplastic polymer 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.

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,
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of residual noisture content and/or a flavoring that
may itself be aqueous, but the conposition does not

W@ haisso@any water in addition to the resi dual PODUS1008/@11634

content in the bioactive ingré8ient and/ or any wat &#7.47924A01
in the flavoring; therefore, such a conposition would

jtél?!eklgﬂﬁher e o%ﬁ[)?ﬂ(mﬁﬁ ﬁl afAd TrBRdolbBFiMalche. treatments

er a e nonaqueous COITpOSI i on
osfuahlms adasalehej azelaici amd cBemza(Bisn |Barzanhyain,2 Benzoy! Peroxide,

P e Brvihiomyel, GicalkeAdis’ om0, Suecgtamice
FWI% §ﬁﬁ'@r’ Wa'zﬁ?o‘teh@ AMdOT oI BetiAR I rafodis sabhad @&dofenac,
than 4 w % water after extrusion or hot msltlng

Tﬂwrautacdsad@ctwn pids; supblagriwmprandrpiine. Rispbiramy, Hlaltrexone,

e _t her np- roces abl e referre .Th
ShpagEieas LaHETORe: SRl TeBhE FiabtisI. Suph gg.epierenone and
%ﬂlwm'lac%hé*cé@ﬁafﬂé’(ﬂﬁeh@?g@"tﬂb&e@@@cﬁia@mf@iosm doxazosin,
cel I ul ose ethers, pol yet hyl ene _oxi de,

ﬁ@nhmwlgﬁ@sanqgtgr@m@; gLS@gqrm@ﬂc@as riluzole; Alzheimer's

AL RN DAL e OV B0 B8l Brmine, tacrine

cand Hepaantires ldnestrrsticacstieh as ldeb(waieeomtmp@,l @trfmldatel,lkbtamlne,
as pol y(ethyl eneco- vi nyl acetate) copol yner

pBeiahiexisl, Pepiabasbitaly PF&R@P'@%W@W’&F@} %'%@P?‘Hﬁ” receptor

|
(p‘ﬂt%}éié@s%‘é?@%%?ba? a‘s)rltlrré\tefjt)hqé ge?l ul ose SE ﬁ%%&;éﬁr‘tﬁ%ﬁd %ﬁrtan
pmihmctlaha:eglmmran dnplolajsartdrgEmtacid®r sdar ablymirhen hydroxide,
t astic
o Re RGeS TRinle: gt arBahies sy B Ausdenrings
hé(r?tfd@éY@ﬁ@DA(t’roéiﬁb' Btét?lﬁ,lr(t xirSIrRFrRinRr &l di hfide

commerci al 'y avail abl e’ HPC that can be used i ncl ude

ije:HJLC(& YerEreplEire, &sinalpl, rﬁlyeda@xqmrlb@twdeeusan@tseéemtpuyocaine,

ek TS Hie PR T Fig prafHiBn0Re A hEBE bl
a@chifidd-andiveRgaramcartidids, sbéh BEAztredisf, TMP/SMX,

preferred that the nol ecul ar wei ght of the PEO i s
16blovampbenigeb 4¢lndagmrin.c33Penh amgm»@em Ertapensro

CI?'“BE%&%/(Q s téaéﬁtd Hlizg)ﬂg?fé/@‘gr)fr)&gerwha t zo‘?é’ EMH%E&rantoin,

\QuarnipnistintDEtfopaittin eRif e mirs e'ﬁgesycalrm; rTed;ﬂwromyckt and Tinidazole;
110 15%of Vit mn E

|
CRAANetic GRS BAGh 5 QiFY Sarrtel PR S ki ng
WslykopyirBlat® I PESiyariRe, @ngét\fhm?fﬁroﬁéﬁfh%ﬁlﬁé%nd Tolterodine;

anticonvulsants, such as carbamazepine, clonazepam, diazepam,
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,
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,
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Certain insoluble polymers nmay be used in conjunction
Wi th insoluble polynmers to extend the dissolution

Wa ove/048bhey nmay sonetinmes be present in the i oPCT/US2008/011634

exchange resins/drug conbi natlidons. Particle size j&/-4/923A01
desirable to be | ess than 500 mcrons, preferably |ess

é#nama?%.m CEAEBOFBAGINTCIStriRTzRAoRs Abtohdzo%s, ftummslﬁ@

m crons.” The nonaqueous, extrudable conpositio
Guospofiubws, Imacbeazﬂeoh@tmﬁﬁz@lﬁeMﬁEﬁPagﬂ @yﬁtatuﬁné’pSﬁﬁonazole

an .anmpunt of nore th %

RRBAEHT. wiioaBzPis APl it (e, #BRinfazole; encongzole
k&BEbn &I R SNEdbrdYRISTORIfEER d, mw@cdtmmconaaoleaemmaﬂmeasd
than 50 Wt % nore preferab | ess than 40 w %  and

ﬁo@aﬂpt%faéulaimgatntl@s§uehﬁaﬁ BF. artecads fnividinge

whol

BEO bl TR s dthediify O Blih, FatRrdH and RbBURRC Bhi-

REp ic Agepits,aduchaas Ag?dflovﬂDOfemmldaw, Yadaclyabovir, acyclovir,

nutraceutical, cosmaceutical .or ot hEr act.ive a%e .
qﬁ](gatadme

gxeeganed apf RANGITIAKEANIEUSIARIIRER UFB aReRiireng
%%f(?r(aedl ?tloét% n%d bfbréﬁ@m?é}hir@ tcer1‘=iast15rH§3'E:yB&meptadme

enazepr i al apri Li si nopril,
SiderdhiaRRihadd, dh’pbenhydl‘amlﬁ’e,r hydjopzlne ar@pr@arpﬁthazme anti-

Eﬁé%gérgﬁ%ﬁn%%{ an%%@%rabh%ﬁ_ﬁ%’l {?' %ﬁ@gﬁgﬁ?‘:%n@apnl &

Y lisiR8pAK&AFCTE! Me3dpHE I8NHOPZAC osBFtEh & BIG’EZ NValsartan &
ycolic Acid, I'sotretinoin, Sul facet ami de

HmmrAtemamsocrelnahamne disapial! & kG T, d\ﬂﬁgpa@l@!s&é*CTZ
ecl nac [ h
Recs i R R R e et dhfigip| 8 3 FE, PRRALIEHSTE]
A@ﬁl@ﬂip‘i}ﬁé B erdAPF, e\vm@a&nt&gmmdstemmsmmoaee & HCTZ,
epl erenone and s i r'onol act one: n
Briiorelastonei8Hed ZalTriarysrane %dst% P#mgm&z%gﬂl?ﬂhahdone
[ e L
HTar e s T R oa AL CRERA PRAGNAS, polyiniazide:
@ﬂﬂ&ﬁ@élrﬂens%saswhmseﬁd|stk|reasAI|§jmene epoamstaeolafﬂnoldopam
g’&g?ﬁrf%%?ng mamn e)igtjdh ?{tg{rg S&éﬁﬂtﬁ% ﬂ?%ggoqg%eér}ﬁd etaﬁgl Iir%qr@?tmn anti-
9l agiiifis [ U IPES bflant a8 0SS Mivir pHoxpRBtd Mimantadine

bl'ockers,” such as candesartan, eprosartan nesyl ate,
|anumarmmr apt-amalarialsd| ansisprcteznals pmeligides, S as

L35 b o, BB ey e, AL
ﬂﬁﬂ%ﬁthaﬁwme, Pyrimethamine —Sulfadoxine and Quinine Sulfate, anti-
platelet agents, such as abciximab, dipyridamole/ASA, anagrelide, cilostazol,
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
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, chlorazepate, clonazepam,
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anmi odarone, Atropine, Bretylium digoxin-Inmune Fab,
di sopyram de, dofetilide, epinephrine, Esnolol,

wo b@oaissdele, i butilide, isoproterenol, |idocai P@I/U52008/011634

mexi | etine, noricizine, procdifnanide, propafenone, 847 47924A01
qui ni di ne, sotal ol, tocainide and verapam|;

' I
S P, 8B i B R Micepar, e

axtaappamnramﬁitpenetﬂmazmttnazolanhezpdﬁenl@n amlrijléldém beta
troni daz fur.ant.Q

P e PPl S BR0 Blbrsaaraioh, cafrggig)csmelol tabetalol

E?étbb@&ﬁhédaoarﬁinamal RGSHaRDIAEdtalo Bt aingblol; ae did
such Di cycl om ne, Donnatal, Flavoxate,

seguewmtel auah) asigbeteghramine, OgjesavaaM and eJastinll i ne

nd Tolterodin n

BnsksebEhfe: Sur AL AGRIShIRL SR, Bmidronate, risedronate,
tirldvanatetand Zelideonit cicid, Riabgferd and Teeipatatices dlsdder spasm
| anotrigi ne, | orazepam Oxcarbazepi ne, Phenobarbital,

predigatinns, SH?B@&H@WKQ%PY%WQHEF‘GIq’%’gﬁﬂ?ﬁ'@ oxybutynin,
%‘%ﬁ errnggﬁt ‘folﬂanng\%l HPhsGiGhe btefi‘\’%r\ Eg&né{tﬁzcg ?;Sér*tro%H?h as

upr oprron, pram ne

ﬁﬁetﬁoatﬁbnsi @hoh@s alfuzosBsYg |dbahmm=|and utastarids, finasteride,
fl uvoxam ne,

e AR, P LSraRB RN, DT PraRe SGaTR: SUEN S MEfaGg aRatate and
Qiger ﬂfﬁﬁfh@e@cﬁléﬂm Qhéﬁr{é?%cﬁ(e@ ugitness Qﬁ‘%tﬁﬁm@[b@bﬁdn

+ atropi ne um and bi smuth subsal i cyl at e;
athlazmrefeIMplraJmadwmprrecpardmme, nitsicigine rand, nisoldipine;

RS RS SO P S ARG one
%ﬁbhféér@éfa‘idm)ﬁﬂ@éf@ﬁolméprﬁadmh)épﬁalem dCéfachAy. 4

fy.J4A01 anidul afungin , caspofun Clotri mazol e o
{Gefotaian SladoxitinuGgtrerih &ef@f%@@s glewr@X'm@f Ipanarbel. Cefdinir,

{ eff&"ﬁgf é%toep%}-g%&?é URG oS E%tfb(%i’lof ﬁ%a%%?ﬁ%%mlﬁe Ceftibuten,

i conazol e, butenafine |

T ertizdxmechrd Cfiesingy, cotnykstinoslating db@tord\/lsmchaazsodiarbepmetln
naftifine, nystatin, oxu:oaolet @é?flne and

'ﬁbﬂangﬂ{ta{qpo@m ,fdg{@ﬁﬁm, ppeelv @hp%g Igepsfigy ppd sargramostim;
LG oidd %mcrﬁ %gde%ﬁ'gdé‘t&frﬁ%r?é‘aéétfa?e 4fexamethasone,

K
peglnterfoerdn a tron and ribavirin;
dhidrbeortisones, agelmmmsm raetmmreumspione‘ and prednisone;

Sriie R e et sudr B EBR A RRE el olone

feebrinadpsitisl stah %@'d&toé‘éﬂ %Ipb@l‘f@téaﬂbﬂ%necol and Alum
cl emasti he, cyproheptadi ne, di menhydri nate,

drrygaéunnydeamwtamadswz pA&hanylentiine ang Psgudoephedrine; anti-
l')gthDggr;ttan 38&1 as acarbose, Miglitol and metformin, Avandamet®,

Glucovance, Metaglip, Metaglip, rosiglitazone, osiglitazone, repaglinide,
Chlorpropamide, glimepiride, glyburide, glipizide, Tolazamide, Tolbutamide,
Glucagon, extenatide and pramlintide; direct thrombin inhibitors, such as
argatroban, Bivalirudin and lepirudin; disease modifying agents, such as
adalimumab, anakinra, auranofin, azathioprine, etanercept,
hydroxychloroquine, infliximab, leflunomide, methotrexate and sulfasalazine;
diuretics, such as Acetazolamide, Amiloride, Amiloride and HCTZ
Bendroflumethiazide, Bumetanide, Chlorothiazide, Chlorthalidone,

Dichlorphenamide, Eplenerone, Ethacrynic acid, Furosemide,
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such as Benazepril & HCTZ, Captopril & HCTZ, Enal april
& HCTZ, Lisinopril & HCTZ, Moexipril & HCTZ, Losartan

W@E208008608/al sartan & HCTZ, Atenol ol & chl ort habPCToR®8/011634

Bi soprol ol & HCTZ, Metoprolol 1& HCTZ, Nadol ol &  847.47924A01
bendr of | unet hazi de, Propranol ol & HCTZ, Tinolol &

I .. o, 1 ; e . - . -
5y oW 5 0e ARty BRI iz, rgpice
Tviethazelamideg& Mdathyclothiaride Methg/ctdthimzideaMetolazone,

l. azi & HCTZ,, Met hyl d P in &
R HAZSP e SRRty e PO B res LG AT ASPERTPan
A i HES St hi SRAP BAS tTeRPhterd M A ridRRARE dhedtsisaigh bromoc
m noxi dil, nitroprusside, phentolanm ne and

t¢iegealeeti sasiyntraptn, iriptingeoakerggbne scaleitartin sgesmopressin,

SRS Sea Bk e VRS BRI peagtis, suh as
awiRfErEfifl ead alafiE Vapderfififadeomedidations osuimes allopurinol,

| odoqui nol , Mefl oqui ne, Primaquine, Pyrimnmetham ne, _
Bitinitenine s azathippaaexbaibitarpiesysatbamazgring: sephalpsporins,

pl. i Xi di ' ; SA,
PR Bl e, BIRT0GY U g Bt Fea HBKIER RO o,
epetHyédudd, détrofurantol, gientcilingl pherytaihaphenytoin, procainamide,
anti Es&/c,hoti ¢s, such as aripiprazole, C_B| or pronmazi ne,
drrephpthieuraailygHiBicine netreptamysisy sytananmiggapsiimdac, triamterene
i d PASInyQh fiBERid) %ucH%f&Sf?@%‘té‘ﬁenBﬁ%f 'aﬂﬁzge_mfibrozil;
quet i api ne, risperidone, thioridaZine, thiothiXine,
tfiudroguipetaneisn suchr aprGipraftoxacn GAtiftokacim Levofloxacin,

ti t] h ' | om . |
Mo, MPHaREiEARa OTRERY GRS BRITOTH L 2gaRisnsuch as
LABE@#on t iﬁﬂ@(ﬁﬁé@,dl\/%@,gIa‘?ﬁihb?ﬁﬂ@pr&toﬁgméohyéiﬁl vefedtidev,

expectorants, such as Benzonatate and guai f enesin;
RsppagnePnistat suciatafateatSuwiasalazinghand vpsapessin, gout

SRS S AT A s B R MRSl U
cduifrilirazene X2 eecapibobRRerd, uck lasrsmefdimel famotidine,
847.47924A01 di azepam estazol am eszcpiclone, ) ) )
fﬂ"é@%@%@l’i‘\d _naart@zraqs@ﬁnthha@f@paaen@easz@baaﬁ Agysayit.damciclovir,

t ' I -

T ARRRRR. SAERLR, BBo s e ARGy P Rengistrgency. such

cas Cagtdpril,, Clesidihe land| ledbettalog Inypeeteapivel evhergeady) slich as
pLndol o ro lol,, sotalol apd,tipolol; bile acid

B teenfleb eamBlhdre i eRednesy el sbidRarice babiianG

CRicardipipe! Nit%él?@@rﬁ)BﬁB%&ﬁum&HﬁBpﬂ%sﬂJe?%hﬂﬂﬁﬁcﬂdal

etidronate, panidronate, risedronate,

preparations, such as Anusol HC, Anusol Suppository, Dibucaine, pramoxine
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
cilostazol and pentoxifylline; 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 Oil,
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tiludronate and Zol edroni c acid, Ral oxifene and
Teri parati de; bladder spasm nedi cations, such as

w0 b@voxsade. hyoscyam ne, darifenacin, oxybutyniPCT/US2008/011634

solifenacin, tolterodine and #7ospi um benign 847.47924A01
prostatic hypertrophy nedications, such as alfuzosin,

IS P%Rﬁﬁta%'é}j@nné 'I&ﬁ?ﬁ@l‘ébﬁ%g v&m&p?rfhsa%gch as

terazosi n; rn preparati'ons, suc acetate
ada]tepahmedalsawarmd amorxepana,l tinzaparimaforedapgarincikemgacrolides,

b AR RO Mycirtafs End SRS BrRsSiEn. such as
AbghedTLHERL HTRFRe (oA, Gloh A BIASpNRO GRS

al osporins, such as Cefadroxil, Cefazolin,
Ceplateptane pacdpptaine xizatripGef, a&unmatnptaﬁ @Dbﬂ&nptan Cafergot ®,
.Cef ur Cef ur.oxi

Eotiding; aRFRiegotamicg A IR @ Rolif Shffip treatments, such
@& ahfesiaix, BehPoewink "Barbaffid@zpstoRRie, RialdyireOrabase ®,

Ceftizoxi me and Cefepine; col ony sti nul at | ng factors,
£

s‘ﬂmﬂcdscfdgm%wh@glupmaﬁg,cl@hrmaﬁqi@d}mtahn nejelyin m
corct%sé%l‘ @elglggrf || Cﬁﬁ%g@gggg éﬁf)@b%@t%tll' Bhocarplne and Atrtificial

er ol esonide,” corti

agivat multtt%@m@ﬁsmmxméhwjrsochrasl@an@ner interferon beta-1A
hydrocortlsone net hyl predni sol one and predni sone;

ik in&%zr@n&qi@ 1|Bnmasqf>tr¢|@aaa¥s Syl RoddelfD. RIpdl
gd;fé{o-gén‘iﬂghﬁ m@eDlé%fptd a%éé%h@sl\/lethocarbamol

ntosan ate et han umlrrlgatlon
derptregasitiant sasesILmhpamtlBhengthcdpas |a|zelaa;nde beclomethasone,

AR oot SehoRReeas AR SIS Fstcasore.
%kﬁi%@ﬁ%rowﬁﬁégﬂnbﬁaety%ﬁeﬂ|dx|‘9/mét9§d)lmé tpﬁ%‘?&ﬁaphrme Saline
osiglitazone, repaglinide, Chlorpropam de,

glaaeégprayd&rgatylbtan d@amglnomrze dag Zphnirptanderology treatments,

HUDAS Briaarma SRR BBy AR el By B il EFamine,

B xdlutyriidli sblidershdie olteidhe 8hd ersspiurmdhéyiongussat islockers,
such as adal i numab, anakinra, auranofi n, azathioprine,

U TABBCURYRI; SASALFACHTBE dRxacuRpm, mwagunum pancuronium,
|
(REGBRTLAs ERbDha R B RRaH, MS R Rapacioriun

aRocChiinBeBdccihyluhelire, d’zratmrluﬁw,rﬁﬂsatradenum Pancuronium,

S DT S 5 LRI it s o

aégsélrg%é‘ﬂlﬁré'l’éd rlQ&iBrBfo‘ét r'?‘ubﬁéhﬁl%te "ﬁ-ﬁ%gﬁﬁﬂérﬁmhﬁﬁéﬂﬁ Nitrobid
Hydr of | umet hi azi'de, | ndapam de, Methazolam de
MutchNiraglyderirn tnenscmmmglclNSMDzsz steh asrArthratemaliclofenac,
Etodolac, indomethacin, Ketorolac, Sulindac, Tolmentin Diflunisal Salsalate
Meloxicam, piroxicam, Nabumetone Flurbiprofen, Ibupropen, Ketoprofen,
Naproxen, Oxaprozin, celecoxib, Rofecoxib and Valdecoxib; ophthalmic
agents, such as, proparacaine, tetracaine, Ciprofloxacin, Erythromycin,
Gentamcyin, levofloxacin, levofloxacin, norfloxacin, Ofloxacin, Polysporin ®,
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 ®,
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Pol yt hi azi de, Spironol actone, Spironol actone, HCTZ
Torsem de, Trichl ornethi azi de and Tri ant er ene;

wer@ootsene agents, such as bronoc cinacal cet PCT/US2008/011634

cosyntropin, riptine, cabergdl8ne, calcitonin, 847.47924A01
desnopressin, Leuprolide, octreotide and vasopressin;

ﬁé&&(frb'rfﬂl @Méﬁ%@m@rbea&%]b& Beiskblep BathdsiorLievobunolol,

tadal afil', vardenafil: fever nedi catlons such as
Ziralpl Bringlolamitd, iDczrz@I@rmég,, Pmrmr‘@pbimatoprost Latanoprost,

ar bi turates car ze

Ao ot B oS a AP EC Ry s 231 TR iRt Gand Cosopt @,
Abrepirf @ycldseribrie, d—iomtr’@pir@omenylémfner @Mmeviylephrine,

Eﬁ:m ciI'li'ns, phenytoin, phenytoin, "procai nani de,

?@WWhFMbl@é@ﬂen and Ke rﬁ@c g@f écmq)mp:ﬁatlons such as
R GHED agPils il S ROCER s onage s

E?@ﬁdd@ﬁ%de ddrﬂ@;bcﬂﬂu@ﬂﬁlfmesm Q’mekhamlﬂnmeaéhd%:soh()tlc@
Gati fl oxacin, Levofloxacin, | oxa Nor f

aRtates. Vi Cogaine benapyt i Q/(EWOCQQQHF&YQBE‘PP%%‘E )ﬁependme
@ee(iﬁg&ir)rgé‘ mbmﬂHlﬁé odyﬁéabgdBncg&phgréoﬁéﬂﬁirP@ Fioricet,

v, osal a
Eumrwll faoma Girhpagad, aEnarrmdauhdAnemm Basiatet,ddavon Compound,
treat nents,

boarEek . Blenol s SN s T
pVrsets Labe ,@le%%remheﬁé BlRbhahoIE. DESTME omamuph.ne

and ranitidine, aAnti-herpetic_agents, such
ﬁsmmamrwu Nalnefene Najgxone, \Bubapneddiand Zisgaoide:markinson's

d I h
§§s"e%§% R P S S B b S8l T B e
, [Fetgblids, graslipexdle atopiriedte) sélegiinepBihepast ®,

mesyl at e, Hydral azine, Labetalol, N cardi pine,

tolcapens asditrnexp hewir P T B@P%@ts@%troli%ﬁnﬁmswaﬁum as
t
%‘reg\’@ijf I'—I§7<§]r‘°|[()‘>'rrr‘,}l )%Bﬁgs E@blé%r '(i)nce%'%:?% m‘néggﬁ'ﬁﬂﬁﬁlﬁgr ¥uch as

Arradk);lalnlmr},dnlﬁpgmlmrﬁ/l ammttamé Amositilld, sﬂe"aemcdtlgdnt s, such

as Dal sal azl de S

SianaBaieClaaclil eaast 'Hb"\rqfﬁ'd'& F&%ﬂpﬁsﬁc'ﬁe%%" VK,
ST TR sl sl tegner,
Glaeulbeate phesphaik, supplemestatioresugh ESBKfBboa&N@n)ral Tablets,

RFTS R PR GRVAL o dthan 8! Pofisfin SEhRfgeRafion, such as

q’( POR &KIb A G Soth8xiahtideplenah! pﬂo%tﬁe\m@eﬂmedlcatlons such
Hepatitis B vaccine, |nfluenza vaccine, Fluzone,

egaltals, duiARIE IORRDRIN BUPRalS A SlIUGTBHeABIotoN pump

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 Gluconate, paricalcitol and sevelamer;
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 aminophylline /theophylline;
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Bi sacodyl, Cascara, Docusate, Fleet Phospho- Soda,
A ycerin, Lacal utose, | ubiprostone, Magnesiumcitrate,

wokgnesicoin hydroxi de - MOM Mneral G |,7 847.BTOREAM0L011634

Pericol ace, Psylliumand Sennd9 | ow nol ecul ar wei gi$f7.47924A01
heparins, such as dalteparin, danaparoid, enoxaparin,

tdi o i Qo i s fi
BRSSO Ut oF RO, s,

nazptkioptine, staviereaptnhyrexychtoraduine rintiximale, leflunomide,

t t t h I ' I ' -

rPeTalEr i AR SR B, b oA tsdlictdbeinitops. gyon as
ZRlom ddta i, Fuvsstban 90bvdstatin, Frbeas@tin{ Rbsuvastatin, Simvastatin,
di hydroergotamne and Mdrin (r); nmouth and lip

tAdveors®t Yytosine® and ergtinibes stimpianis.csiaheas gtomexeting,

A Sl L g PR b 0% aarmppgamie.
ReiatHyidropion, Misthgphealdaté&alietafinil, Pardonsd, phenidiaetizine,

BMX Cocktail, Pilocarpine and Artificial _saliva,; . .
rRiienteinaingAnd sibutramine teiracyclingsctichsag Paxyeyaise, Minocycline
[ bet.a- [ r z . < ;
AETARRIRE Ridfofffic SPEIS oD Mipledd: aRHIRYRId agents
cstedhodne mstipim ams e and | prbpyittdipuracd; toRicteparslated medications

Met axal one,  Met hoca Earml O phenadri ne;, nasal

SR RsareloySialon Goaral. ARTexanae| JaerRdauRwe fab,

bﬂiﬁﬁéi’éﬂip?@mﬁ]{)%,%ﬂetﬂfé’{@ﬂlﬁésﬁé!&_x@ﬁ@t &&um polystyrene

flunisol i de, casone, |prafropium brom de,
neutfenatoasd Seibitel;zandl-myepbatienal apéntsrseichSs Ethanmbagal,

spray., . triptan, triapcigol one and Zol mi.riptan;
BBt hRat nerTe. abATE A EaPRk Rl RiE e and

f RAytexatdicAoararsi Bech BY FRRNARD I Be@apitiini Oalamine,
solifenacin, tolterodine and trospi um neuronuscul ar
bEapsaies, Doxenimslidguaaine/prilpeping, fupraurasilidylasoprocol,

da: i i vacuri ' RoC. '

SERFHON S SR o o S RBftiihe: SBERRERNE Tral aqspts sueh
Ras geyniowimdosiasanol limitplimod, péheialowir] potlofilox and podophyllin;
G satracurium, Pancuroni ugi}rﬁVecuroni um Doxacuri um

FopisalipBibasteHAle sHaborPaFitrRein. metrofidazole gipiecin,

| i oL .1 iL:tr . .. .
| %@%@Q@rﬁﬁéﬁ A@ﬁwx‘rﬁ?ﬁ’%ﬁ?gﬁg n@ ﬁlﬁ Jt(lrp o%foigc’:”ev |re ir r? ulfadiazine;

t topitsdl antiimingaNS2udD 8s bsitertafime, Aicidpitmixeoslotdimazsie esmnazole,

t qdol ac, ,i ndanet haci n toraol ac,. Sul.i ndac,, Tol nment.in
P GorEsle saEanar e b inearySaRoT KA dan FRERGHRS and
HoWidtiaee abpltal bRtRESHC abehBPs@iteas OreRIMitdH) Lindane,
Oxaprozin, cel ecoxib, Rofecoxib and Val decoxi b;

opetrhethincpyigdintins asd piperonylhwpside: tomeal busn pagpanadions such

%@ Fn%cfél%égcéc%tatgréﬁcmiwCsiupfadiazine; topical corticosteroids such as
Aclometasone dipropriohate, Desonide, Flucinolone acetonide,
Hydrocortisone, Betamethasone dipropionate, betamethasone valerate,
clocortolone pivalate, desoximetasone, fluocinolone acetonide,
flurandrenolide, fluticasone propionate, Chydrocortisone butyrate,
hydrocortisone valerate, mometasone furoate, prednicarbate, triamcinolone,
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,
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Gent anctyin, |evofloxacin, |evofloxacin, norfl oxacin,
Ol oxacin, Polysporin (r), Polytrim Sulfacetam de,

waodwwameesé n, Bl ephami de (r), Blephamde (r), M&I/USW08/011634

(r), Pred G (r) and TobraDex @0), Dexanethasone,  847.47924A01
FI uor onet hol one, Lot eprednol, Prednisone, Ri nexol one,

BEIaHELoPandpREREYEbyFRINE! Nagfiill PrepardtonSRBUBASs! diRidamycin,
Ketoti fen Funarate ht hal m ¢ Sol ution 0.025%

Lrsetroalskazoley dutocatszats, tiottimaweleh anicanazolepiaigonazale and

hcon- 847, 47924A01 ned | ine,
JERRFBRa: Varnd sl s ttiea? ER B BEPRL PR oA e
Tasitiade, ﬁfda?diplr@ﬁhﬂﬁogl?@érl@,'éﬁﬁ gediunrh Naespiissigle; and

bi mat oprost, Latanoprost, travoprost, unoprostone, i
Amsepressars mad iBpirapes guek as @alygaming, Rerprohes lPinephrine,

AR, PG RSN o AR PP .

ear ( OEk&mplireplivati armutrazeaticalbideistdlegadger(ts include, but are not
car bam de peroxi de, ClIPRODEX(r), C profloxacin and .
Hymt% tr.1qonstitenty i fogggrqr,qjlqtlaﬂ spplgRents that are responsible for

Toi i \ _ . , .
BRI A08, YO0 s oot OPRBH, st Tt and
Meideddbles, e smhwhizh contaidsrisofldRoopsxanuhendoe Savgens,
e i et bR s s B eSS, beres
FRIGHPESbludBRMiesaRd rBpreiRbs whitieBohtath HAVERSES NRe

Tyl ox, Vicodin, Wgesic, Buprenorphene, Butorphanol,
Cantbocyanindidhdtuphy aet apPentiaxidentse gre@n tesf which\Nedrdainse,

Subhoxpne .(r,)._an i i\de., Par ki nson'.s di sease ..

e e hin et GG dhat BV St PufeRigBF Bberties.
We@?)@_ﬁérttdﬂfﬂorrh@ re® PSR pRIMRICtPES afldrifioxidantnédensiel detary fiber
ropinirole, selegiline, Sinenet (r), tolcapone and

t RrogeRisp sEah @l psyiham seed thuskfo 819 kypespbplgstaralemia,
S r

U0 SRR A COBE Bl 26y iover
Agoflavohbitls) $alirhpaivenartekia ieaith] FlavoAorbs| antibxidants, alpha-
Cl avul anate, G oxacillin, Dicloxacillin, Nafcillin
PRl 3G e epeqs. exYRCITB A} a2 gifiseng. garlic ol etc.
PE%?%SI i tflélgl:{]%q’ BRI agEhtdinelddd, But aRnot limited to
Ticarcillin/ avul anat e; ghosp ate suppl enentati on,
shiologirsgllykedbive ssuprsjardestin gllaritabhatt s vekprieMes((e)g. cholesterol

S et RO Paedpr PRI KRB SR B o,
PHIAREEREMRANE 8F pAPONEBIdNeSSn pavsduIaspRiteahernfdaIsif leaves,

flutam de, goserelin, |euprolide and nil utam de;

petemsn reetgptubers, buds, fruits, seeds and flowers, and plant derived foods
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.

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
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inhibitor's, such as esoneprazol e, Lansoprazol e,
Oneprazol e, Pantoprazol e and Rabeprazol e Sodi um

w@s@piogsie nedi cations, such as acitretin, al ePEDER1008/011634

Anthralin, Calcipotriene, efaRlzumab and Tazar ot end47.47924A01
renal failure nedications, such as Al um num Hydr oxi de,

= "Qrf'éicgﬂ’o%b%ed:ﬁhé'ﬁt qn%nts [NP@SQﬂbﬁ'ﬁrééé%t thEgfddrents to T

odi u d uconate, paricalcitol and sevel aner;
melpemeells (Em ()@NItbﬁEU,SGSQf(ﬂIﬁSS“ ihistaceropatibiity molecules on their

| |
AsBERaMe FeBlh 36 spefif fof Bierksntid RrRa Firiier, They
%@rﬁe GEtivat&y ERdCRE# t6 fsbcrélé@yfdmﬁé@mﬂﬁkmbﬁ@é @ubgtances

flunisolide, fluticasone, Mnetasone furoate,
tthatean Aelivaie cytiexie Tukmnhayiru(GTl), @njibodyseeratingsd cells,

AR eBR At BT IR AR £y PG RaGY ShRbRR A antioens that

riflief yédrogegenaited mhﬂhtr@caﬁalslanmm ofatvakianicall metabolism, or
auranofin, azathioprine, etanercep

HRfRGRG IVUﬁb%inH@CGNWﬁF pactesis! Inf%tiqumedéagments are then
Eggﬁ{eﬂ)ﬁﬂ fhe éAc?ezr Vaé'c,%?npl (‘?@lé%%alstﬁolecules If

ors, suc statin uvas atin,
Lann&atai cytothlca@ﬁmt at cells ngm&@ttatarm thsvaeallst legin to secrete

SIS oNTb taatiatine thdls e cRmPIR S Bhineinigsted Bell: In order to
W@Wﬁg?k@n@ frd?ﬁ’k‘ilﬁﬁ’é‘@@ n%éﬂéfepregéﬁﬁﬁb’ LEFPRORNs, self-

ate dafinil l'i ne, phendinetri zi ne,
pleentlm friceds ane delatad faom tlee re;mrtcme/aas arresult of tolegance (also

LS 5ol BBBLALD v THRLEAS Ao i by
rmitblo@eaelaﬁdaa btysie Ry lallbyenicaRbholddgous) Andigenk elaat @dtoa ntigen
nmedi cations such as acetyl cysteine, Charcoal,

déﬂ@uauxamn%madjpgcmrhor epmptexfafprotaingrfanshspmetimes DNA or

FQ {t@éﬁlelg éeé;gc_frp% na tlk?é (\j‘ﬁ@odﬂgl %?&ﬂaogfp%?le%@ %uff r|n fer a

aqmifﬂ: autormmmétdi@éﬂmﬁ at hesbmig@nlsdshdaw amdmmomlm,al
rifaputin, R famate, Rifanpin, Rifapentine and i .
rEqnslitigns, PBbP@é‘Pe targgtiet hesiunuag SKbiem dhiitngiis to mainly genetic

Bﬁgg@hﬁf rﬂenﬁ;‘#ﬁi‘br‘%‘?tqﬁ@ﬁﬁéﬁhﬂnwﬁa@@aptolerance for such an

cal ne/ pri cal ne, or our acl sSopr ocol
Fantgandhaswlueen et émthesespatiands Knmo‘raantlglenm Neagitigeins are

obe Anbaen S Bitiate SVEreRRa BB B MG ToRRMauss on the

LQRfaeR ofalidheelis! TiRése éHﬁ%brﬁsScéW%ﬁfe%ﬁié‘s be presented by tumor
nmet roni dazol e, mupi rocin aci traci n/ neomycin

/cpﬁills;am(nwerttatﬁhterrwmﬁl meg%nvmms gase.dhey @re called tumor-
Suplécc?fpc %5&%‘3 (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
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
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topical antifungals such as butenafine, ciclopirox,
clotrinmazol e, econazol e, ketoconazole,, m conazol e,

wmadoviossene, nystatin, oxiconazole, terbinafi neP@mntis2008/011634

tolnaftate; topical anti-par&dtic agents such as 84747924401
Crotam ton, Lindane, Pernethrin, pyrethrins and

' dforgﬂeﬂyi) |HLth8>1i'v€?lov&é}§'F‘E"ibCP(Uéibr@é@ibﬁf ahil @) Ausktiasells

ni de acetate and silver sul fadi azi ne; topical
inoredsesstadiutardyigsalirg ﬁimow@h theeinsubin seerpipbpathyymt dNcreasing

soni de, Flu |nolone eton
iR At LRl S e, 256t avEYGEEBRE B ), Pha-00s
HASACEPhiBABtIR: \Rdrvied frélasPsb mMaicrs vegetable) datinhibits gene
acetoni de, flurandrenolide, fluticasone prOFIQn

W@Sel@@qul%Uﬁ'@eﬂybﬁfynf@t'@flamVWQWﬁﬁPE'Bﬁé ingluding éeTNF i-NOS,

t
[0B: ¢ Box )5 R fecl SRFET R Shuhgh 3R cEe L
bsicaarhhias oA odhay baivenalis; indbeananagersentof severe / life

di fl orasone di acetate, f]uocinaol one gcetoni de,
thraateningind@mmatary seRAHIeNs: Fete a8 dbhe; MaRageRIent of the septic

g?fn%ar‘& V) &Eﬂk%l Bﬁn‘écn% o@éaﬁ\%%oﬂroﬁf é’@bfé@aﬂﬁat |nh|b|ts a

nedlca i ons suc ent osan pol ysul fat e,
Wgé&ﬂaﬂéﬁﬁnﬁmmmme:d erazylln@dn(anawdmg adi Nﬂé anda@@%a?) Also

B brenearange dlmovel heashutos gttt BOM d ndiyeose
6I%‘?H"(‘R§@ ce‘b’i‘ér‘%ﬁi bl IaMP-rO‘@ﬂS(lécébv@érfﬂﬂe BehaIBAating, botanical

rresyPat e, aZ| ne. "Nesiritide, N cardipine,
Nppetitg! g&mreasorammcls(antsw NiaNa unm@@iteﬁd paiinway in the nutrient-

vasopressors .and inotropes. suc

SBRaRDTY POKSAI A RIS LIRSS AT EpAERR production.

@5@@5&3‘&%‘6%%%5’?&%'@%@ Athoant)pias QNS sppetite suppressor
| es 'of food or nutraceutical bjoactive agents

isittsl @fﬁ@tsbﬁte gliricaldiatp;has hewn thatdhe Boent AURPTETSES SN
%Rg%gt%g i (%r(%&g,g%sﬁ\ﬁg@h? ir} BAim A o d &S PRARL *Prl.&e i fsupportmg

such ‘as componen
ligidhbevidspes ofhUuyhdr elﬁflbacyHMdDMe@GBa(bbGsmlcai bgoact'ryey derived

s 0 AT MU AR PHOS S b A B A SR it
%%Eh@@;ﬁ%ﬁfm@%&@ﬂ&h &hd ;9%Hdt6§ wiGht |a§s blphasEties withda

rasp ries contain tlavonoids |1 ke anthocyanins
tvbaetymyhpmstesascladtngoRLdhlﬁt,sandg HS4n), tarel RMI-EH Sclerpawerdul,

| h
g?ﬂrﬁéiﬁ{e/@ ?n{hfg g/a 985?6@ \Age ,r\&\tﬁ%poq,ﬁ/qrggeﬁf: aslg%e effects;
ROARMSE 1588 iR RIMgefiHARAR rﬁﬁdl’é)l/v%sdhgtd@édfdérsbmcludmg those

products, such as psyllium seed husk for reducing
taﬁpeclamﬁ withdrath@ainger and AIDS, as well as general aging (sarcopenla)

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.).

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
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broccoli (sul foraphane) as a cancer preventative, and
soy or clover (isoflavonoids) to inprove arterial

whe@bokgeod| avonoi ds, anti oxi dants, al phali nol eP¢T/USID081011634

fromflax seeds, extracts suck3as gi nseng, garlic #&t7147924A01
et c. Exanples of biological bioactive agents include,

o pﬁgsafé%e 1 ARBSHH &th&aﬂidé@bkddﬁé h46e PrbISEraBS ©F both

nts that have proven (e.g. chol esterol |owering
g"rcbumt éheﬂ:Qﬂnmeps etnems,)nd@lr tlpmdeﬁnutlah df ensmrietical and they are

bRy femarachae 2 distingtatediy BEAS TR ResinAbeutica) products are
|n%@Vrﬁ§ude°d Athe FOASAefirHiS 8f dRIGES thdy avet Sot SLRHEKE taile same

flowers, and plant derived foods and ‘drinks (such as
e@ulatlom ereﬁtrmtloohoam@teﬁmgr ages), such as flavonoi ds

f d I t I udi

w ne. 167h GBS fioR et Bt nEhigh s A8 4HLEE thERresence
@f\wracbeéw&,t%mtoa@omarwﬂpl ic acids in tea and

coffee for exanple, and carotenoids (sone.of which are

pr ecur s BORAAUEQUETIS AT ablecsRMRRRItIOR C?@d“S(g inelifiexa gnucosal

SFARRIY B o7 SRR VUL R rvouon e

eﬁ@@ﬁm wsucsal geating end egithelisma(othegesse kramWnasEe geB8sPatent
and tunor _antigens.

PARRIICAHOR PUIRiAGaN Neo 2006267 GA%) RS 2 pedEialion sinancer” or
géggﬁéﬁ%ﬁ% érﬂ'ﬂﬁ'l(%‘i’&o’ﬁhe n’ﬂQ&%ta'l Bsor%rnq BhR&ShéHma Ynclude but is

sP’s of ocytosis, these antigens are taken
inoit dirtitee tamolg@thytmnes@molrﬂaE&)I umhwesagmmwmthyl ether
PCs t ts t t
R i o
Befidliufi W%‘e‘tﬁfdétﬁ afPh@HUESTORRIdE N@éxtran sulfate, lauric

ace Sone cells are speC|f|cfor t he pepti de: MVHC

camrqal lantric ah@ypr‘@@&bam glyeol seghasrhaliiehalinge n!ﬁélifﬁ@lt e

Ki
R ioy RS IRt BB B A oo el ©
Ry ébrbﬁﬁﬁﬂ@rﬁmﬂm EBTA, sbdieim ghchokites, sddigagenous
antl gens are antigens that have been generated within

tahecqaaoxychelate, rsosinm lagryhsvifale. seditnerligyate sspdigm
ﬁa@&@@é éa.a}n&f 66@6>§‘&ﬁb|a¥é$u|@ & 'aﬁb oarﬂ.fo%gtdwr

gms‘n arethen sent € e'cell surface
|gty¢dwdwuplasxd%dribewhﬁ: Ld;SaE’saténtnmmn:atles Pubfication No.

B BB o5 S OB g ER OO il e T
k@wéﬁ VERONSSIRIOh PR IAE G B o Srtecants
muehar sedjuselaiuryl rsotfater polyserbaieadQ.ilgereth-9, benzalkonium
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
sulfoxides, such as dimethyl sulfoxide and dodecyl 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).
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T cells are deleted fromthe repertoire as a result of
tol erance (al so known as negative sel ection). They

w0 p@bgssoxenogeni ¢ (het erol ogous), aut ol ogous BETUS2008/011634

i di otypic or allogenic (honol2fjous) antigens. An 847.47924A01
autoantigen is usually a normal protein or conplex of

pr ot eiNadiABA TRIBAMH BB (DNfo QDIRWMN:TrhBly 0.% t6 89pIRbZEd

y the immune system of patients suffering froma
ppaeferdhly OaltmBHmEG dp dkisdaix tTieid uaausdayer Rengiralion when

under normal conditions, not be the target of the
AR ¥ystem but, due to maminly genetic and

envi r qyRigrale tiR6 bBE6rptioheofiRe M adtiveungledgint My the user, it is
tol erance for such an antigen has been lost in these

paefesredshatrineonronanuagsiss exirudelgronponitien Bas Agaid that is
DB IRb AREBoT AR MSclyPIndichl  suterng

agehgemaybRNuSedTss comsolqsH pinelsdirgedithyut limitatiore Isoslivand
never by the normal ones. In this case, they are
bigareanadtenpptassiumibicalRengten §0?WQA§?§%9{@}64 gpta%ﬁé%??fbonate’
regl t 5 i £ td ; L ARe

A GO el RSB Rl B Y S SRR
phlosphatenahd bay otiner suadhl maffarisysteras Jtnei aféar systeérgenay be

TAAS) . toxic, T | h Lze.
SRSl PRl £ONEIABSIT b5 e oBHGr BRI 't or e
tdARKidr A d il @Leaéﬁecﬁrof 1BIi%s HARhg Srse T HED A @ﬂdn};@i@fb%ﬁé@%ystem.

also be on the surface of the tunmor in tthe form of,

fioraneplasof buffer systamsdtoraltaist tbe, prfervgd ph inelsidetdiegsic sodium

il i zed by B..cel j
BinoseRAipL e B Ot sauS ot pam At B Btcted bufer
RPhAtRar (sl aRE Bgtdohank Gaactiveringleaients lisor Ongpexanhple is
di abetes - Represents a nulti-nmechani sm bi oactive

trtieatinelabsaiptien péush issenhancedsaiPHdi i9dheEPr g¥MPle, for a pH of
47924 ' 2) i i .

S pE BB hahBa il iBasic kel be 18 By ir 2 BRSSTE P Hato of

ghanebagig/dibasicighn bleel .DHsILY;i and fer eppidrof [Bad kvaagatio of

roReRaic Bk ek PO A THESE el e b DA rlcylated
G5 eY FR B AT ACRITTRIEY A5 88/ Rted lﬁééorhﬂ@ @ the &RELingredients

expression of a variety of pro-inflammuatory cytokines
(adu=dutdi thg fariNg, TheNaisp neaed o, baiadjusted By thelgngthtaf yime

under goj a human clinical trial_inco L
ARSTOTR 8 6 SRy ORIt st 87 e Blbbafinucosa
| difi&e EANRAEANDEDfiaNbHh BFEBO G 6. 84N Gistit R'YPade s larger amounts in
t he managenent of the septic
the mouth the ph of saliva can sometimes become more basic. Thus this
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,
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.
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patient.), PM-006 (botanical bioactive, derived from
a spice, that inhibits a range of inflamation-rel ated

weewyoessod | ncl udi ng a- TNF and COX-2). Al SO posSBERBEER08/011634

range of novel bioactivities R6lated to both |ipid?84hd47924A01
gl ucose netabolism (RXR receptors).), PM-007 (a

power fWhlle%emEfaEﬂ&%r i%thr?'ggwp&ﬁ frtheln o"i‘%%bbh@ extrudable

suppr essor acts via a unique central pathway in
tdmampositiorra pt.amlcagr hayoslbalbenincludedr it plasticizee asynke

ATP I ent t ent .
EsaRt et ybp i bepeBRRie kaoRbiE e thermoplastic
tﬁhtﬂ?r‘n%? S prekEft f%)f AERWa rihge %E'tﬁ'béﬂ*tord BEESEMST I8 BB ticizer

he agent suppresses both appetite and reduces
vesgbe, witheurti limpitatiend et tsashbne of tpodyathylene gxidse, tpalgpropylene

el Pry BT Bne. SHERRUCRIEIERE R et piyots. matiol,
ViashRaItPHAG PESUIEEH §&?@@m ThealisdbPetaihdlasticizers may function to
accunul ati on/ absorpti on and pronotes weight [oss via

i Im:@e@etmunoaamesl@ (&0i polypeipyienmsso| acalyaerg) apd may be

7 1 GRS i i

eddrebé sised onlwbUIrisusestop blekdirenbg c@ﬁsimgwenl tusd lcells to form a
wast i ng di sorders, including those associated w.th

bloh Thimtanrespiis A topicalysaa thasxhured sheghMajerial

ar co SRS i
|(o?ot ei 'ﬁ%élynhgeé-gé& %ﬁé}éd}%ﬂﬁﬁ“&ﬁmﬁé‘@%r%?ﬁt o | %%Swgnnglomde
pn;mtmﬁ@%c&rﬁdncWecg’mt resyitsdhe while gr digatly colorediipreduct. Other
has t W
(SR PR R S R GG ORGP ABe  n 11 gase
gene taagdifiomluPtb 169, phdrefatious opef Qh%c@ﬁtétﬂe silicate can

testosterone r'eceptor in contrast to anabolic

sheused especiaiy iffba birddtivesnaredigntdrmaspsigaificest meigture content
cure ate or.preve STl

BBrah Polianly PE BB Ehont T BN eI oay -

Cosnet The piteAtich f eHi€ irlehtivads by nbhenlyMakes a c&b"rtvieﬁieiﬁ dosage

i ntended to be rubbed, poured, sprinkled, or spray

of@rmu htradenitemakerane that aeded ﬁllat@abbenef&bx wﬁvﬁ@fmm drug
!
C8upiol S IFPRN S BRRAIIRS, TR Bements may take

ahedarmarnf dasteAbhbet) gloversoraset s ustained rreiases hitgnee absorption of
FH8dRr PrvaoiOat SeRb Ed WihaTon S P YgRIee. ower dosage,
RERRBISA: e RS I LRNAy BIRRPRL - apsgplished s
diey usingitba cvél miuegsa farralsoapiéomof theudijugowit the Berfeemerea of
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 mucosal 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
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
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regul ations, restrictions, and testing. The
conposition of the present invention does not require

wo b@pusssence of PEO, a plasticizer or pol ycarbopins1008/011634

The nonaqueous, extrudabl e codposition can aI so  847.47924A01
i ncl ude a nucosal absorbi ng enhancer, i.e.

oF Q65@1’?)@18nt(Bé&taﬁfﬁlﬁf&@és@bﬂwcm/\hmﬁehﬁsei@ﬂhérmm 'Bdﬁy?ﬁérs and

nmucosal coating and epithelium (ot herwi se known (se
uﬂer emumemtSAbm prosiuicbis mseremvewmoa@mv@aaweeshly sticks

BB o SRR B suBlina bR e phi rav e ine
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meagmforam bdeeb,eehdlraltaj tcstdslte)maimng andi tmarfllmtas is discussed

o b5 cBetedt e pE5116n WETE ymemesharie sify 7 Sugh wsinates
?H%)Pb@ Dar@elilsy %ews@%atrﬁn ﬁﬁﬁcawﬁbsﬂ.cyrc qReR¥¥ehotlieéw drug

um't aurochol ate and sod |umg ycoc ol at e,
sonterd fana gl\éﬁmarr@smé ofireninateumaterialinfakes, it ghalips@ingteemploy

crippReEhRa s foR TR RS TR nhgtes Prg i
tiRataABhd digdcuzed Mé?é(rf )Th$§fsl t88,reBE0E OiHy inchidSiilnsusd) VS,

sodi um sal i cyl ate and net hoxggsal icylate, fatty acids,

RatantiNo| aW67:1 Heclaimg|raties gt do 1@%&5@@,@tgg,ddug/ﬁgsm
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raur capram pr opyl ene
and glptegeiare tapcdustenary waysttdneasielrﬁas« bad tastinghdrags that are
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Bl bieAlengi 0L B o B e bR Wodktosl afbagRs v
(temperature and shear forces) create their own challenges. Applicant
teaches herein the use of taste masking and sustained release that are
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
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
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In addition one can add 0.1 to 10% preferably 0.1 to
5% nore preferably 0.1 to 3% PEGto this mx to aid

wormonsssh@yer penetrati on when necessary. To | PQI/US®08/011634

the absorption of the bioacti?e ingredient by the 8%/ 4/923A01

user, it is preferred that the nonaqueous, extrudable

SORBIRS bizb @RS ahdPalsd Rahtrbhe® pélease ¢depandingen the strength of
absorption of the given bioactive ingredient.

theftiand wighdbemxshagge besidsed to control pH, including
pen Oﬁbﬁ g:'(rénsérih h?@?ﬁoﬁﬁ?@v RS qg?tteem%egg)féﬁh%\%uticals

bi car onate,” "potassi u onat e,

GRIGHING staRRRM) e allirajbrewirdpepivssiegbees shbaksiheyrequire
citrate, sodi um phosphate and any ot her. such buffe

b
aste Enaskings AJSR fonl SPEIRORIE T esPRes Tglectiar or nano

A ] | t N
e
ébébtééﬂi_ it ﬂ}dﬁmﬁibﬁrp}rsyiﬁ‘egmusatmrll)kﬁeagé fdnd fimensyesneownd.dinally,
obtain the pr ' ' i
iroByRalen alawrdRoBRe Hesb AU BH b AU VLT ERY ReIgPlY PEReing
a6RaBLEL Quifier ab®igy i al s used and listed in the

rnactive ingrédients list. One exanple is nicotine
absor pdn erchdmgehrdsinepiederced fert useHnthestgets pbthe invention are

ke bsalusi agd PaRisy Op rbprnego Bl A BT dnL ot b Ganic
FRARR 88 hedisihBaivalerly Biink Bhétidnd),gréngs tiedt srepbhiofor capable
8.0 the rati o of nonobasi c/di basic can be 0.6/13. 4.
ohbsingdosizedtunstesithe appyonsiate goaddigns ekl TheBrRNIGRRtX

w |l l, need,t e adj ' at :

Py ef SuEtadGl pofPlrRds PEFAROY e 31 SRRl MR, methacriic
adidustfenhted sthenecsglibnatedidiviryldeazgne) of partidily synthetic

di ssol ution of the slab dosage_form on the bucca

fe:gognodifigdcelinloseanshfereans). AngINoanione e %aflbaksoa%e, eg.
'Sgllclh\slqae'r?rqc?d ifidd lb?irtﬂg LRt Sohid érgﬁpgpﬁﬁ@ cBV@Iteﬁfly 8bund ionic

can soneti nes becone nore basic. Thus iI's
t@zm mdy;ﬁé emf)ngly@:ki)disf(a@},lmﬂfemd acitheverldngeidit tbgby
e anm t ' ' ' .
R, Sl A g BTSN SR, ety basic
zég%ﬂﬁéﬁ/ SRS b b RRAARa@de6f adild &Mdbh¥ic droapsde deneral,

etener,” such ‘as sucral ose, and/or a flavoring,
¢hape typesprion exchamgersysuitbble fies hisernign sxeN@ngs ose,

L
&uRable 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
"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
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
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commercially avail able from Ungerer & Conpanyor or
from Tobacco Technol ogy, Inc. of Eldersburg, NMD. Mbst

wo b@wossonggs preferably use ethyl al cohol as soP@ENBE2008011634

are solvent-free. 25 847. 47924281 Wiile a plastici 2(13*1"747924"\01
is not required for the nonaqueous, extrudable

8% b r\‘/v?rghplgé@éd 6h28& toBY redlirs orrtéerésrmsu&a@snnm with the

asticlz e present in an anmount up to 30%
baewmdxmgagemdm;gmeams welbknown i fheagiti ¢ pol ymer, or
prese to._as |low.a ra as to be n t.. Jhe, .
bl ast | e Size afRE 0N GRYNAE Tasins Shotlf Pregeraly ol @iipin the
¢bngeloy abbyt 20 %bG?ZOO%Mﬂfrﬁéﬁé‘rﬁrﬁambwgkes substantially below

pol yet hyl ene gl ycol, glycerin, edible Eﬁﬁ yol s,
ghgzdcewet limiairg ol fﬁcultrm han@le injadigieps of pm@ege@g Particle

ars .use o t

PR St e M e 5, SB Ry PR GG for
géw\ahge)re@md HERhd 8 s@ﬁ@dcélcsrhddy §nd3dra®@§t@rs Gblt(b @apant 1000
can be used. This material in high | oading can be used

|fﬁ'0!\Qmﬁ&§St ares@rity in licuad dgsage é%ﬁﬁ@ﬁ ARd hayern gisdterdendency to
I f th

dfaciRefistbiodli fo UPMGRIAIIR SARER (o8 © 11

gpt i orﬂébrsegbataanbéaésm“éhfsleielenthstmt/mtlonmdluabei ARIBERILITE IRP-
er cent wei resyl ts

&S Grdange SR Frolanian Hars) aenqﬁgmsk%? R4 80 eliained from

o DRR PHeB AL TRPafFE Bt g Pk Rled 1 ReA ampase o

eplpstiy@nieycrossinket) vatic8 Yovef dlwglykhxmeanehwﬁh singnnfexchange

rapacily PEARPHF Bioebd RaPeieeot iy Renaki ST EREPBSSEAta

'dlffél%tric@ﬂs iir$ ph |69Itfo%| )AM%RLWEWP%@&% ﬂ@é@gaedmém
but also to nmake one that added cli nical bene it

haped partiplestvath dsig emnger¢it4 oie 149 n@crqnn?ieosmuoduced by

R L T R R

hX'g8e40CRIDsO0 produtt @bn@brl@sfsphea:cll patickkesgitlna mrmr@of 45
with other delivery vehicles, |ower dos‘zjlvga redu
spd®tkmi@emetern AnoHen yedul Ae02nES resin oa\hXYﬁ @0%3 00, is a

Zﬁfﬂ@“@t : éﬁﬁ’g’fba dp Wtﬂ%nkt@oﬁé ﬂhké@g‘m%%%f d|¥|n¥IRenzene and

t he w th the surface area
cfusetlcﬁmﬂllzedgmtmatqudhermup agEnéhism groaip; a'iseexchange capacity is

Gy wiln S Edier §F Serxra 438 4,580 SLoniBsin
dosagerhé&Bst re@##é‘éﬁr%'snrﬂ%'AMB‘BRLl‘FErlF@ﬁeg FlBWeREE in less
area contact for the drug
preferred embodiments, the taste masking agent need not be an ion
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 ethylcellulose, and the like.

The ratio of bioactive agent to ion exchange resin or resin to bioactive
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



10

15

20

25

30

as conpared with traditional dosage forns |ike
subl i ngual tablets. Micosal delivery allows the

whr@aoseve agent to avoid the normal first paspCDUS100&011634

active fromthe @ tract (thug9avoiding liver 847.47924A01
met abol i sm associ ated wwth rel ease of drug in the G

Iﬁ%(rirlta rally'éisdlohiNg 505tafhed R¥e4SY 88§é’gé’forhhﬁ1a%%"s'tM§ U326 the
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s oToRTRRe DRSS BT O el P B s, Patent
t\o crobT Al 6t e ddRs e cémﬂﬁ?@bﬂﬂ? of 244810186 allows this

absorption (sustained rel ease Al'so, with the use of
deuqca dosage fasmstoneainoparetratiarn/pbserption lEnhapcetiulite (esg.

g& exgr Ve@ip%’#s% ﬁ)i@?%gﬁd W%é@aiﬂgb &%&yocfl%%éﬁé)wy}:%allenged

Qﬁggctmyg be. In addition, by the incorporation of i on
exchange salts to these bi oactives one can tast

mask
any bda agditpn ag@@npllsmn@ﬁaﬁmg@ pesprtrelrelpase through the drug
[ Xoly N I I
SEFRARTA G0 el A0St el K e stihaning
dheattssabatidn of meobleaeti\m contahind matnx itself o Asheksden ia the
sust ai ned rel ease of the dru g&ortantl%? theqlfﬁse of

Weﬁam@aolaa§.rﬁ§0¢wtamlt@ Igin PUPH&'"? Fe \gught. Such
q 898 VB tBAYEY BEBD 'n%lhq énopr’oeéét% mkd.ﬂg u?étﬁuble
(RCOE: dghy

mas Is discu ent No. 7,
]lsyerWh ab evelhas tmaadidlpaln off mS@Iubhz enattanalsctb theanmnmtlon Still,
articul ar

BB BT Shecigiaie e Erlena grbSlimetiaf don Pesrent dpveption due

Qb\{ﬁ&r@[g?gam pPbcemdainspliEryeri al makes it chal | engi ng
to enp Qk;resmatetechnology|nth|nf|Imduetoth|n
i

film sOr @ryegnatimgfgr tasde imaskingrgnd tiastitiong! sagepsadiation

AEbhPurg gl MES KRR ol dbniegbe ey 45 e s,
3 of tTiee dongquesisicombabitionstuseribéd eyohe\vanise air'rriéd Mto a
to carry above the 3 nultiplier figure. There are

AhaBlageyligalRroRECk GTRMvRgIa %)a@ﬁttoassﬂ%sng@"tqnaﬁ hot melt
%t‘%p%% 3o dt ds‘?ﬂlb'eﬁ rfwBF‘e ﬂ}wtﬂéreﬁ‘éﬂbk ﬁe%‘?x@ei i%h@g‘f"natnx

tional cast " aqueous
wsaaipriding as peecst omaythprrobplastic pptmnmrzamgtrmblbactnve ingredients

RS g b e et Bt B Suspt 2l Picosa and
%@G@iﬁ in %&Eféﬁé&%l@éé’@Sﬁﬁeoﬁbaﬂﬁ&e?rr@ré&éﬁf?foaﬂw@@seﬁnd
shear forces) create their own chal |l énges. Applicant

The pharmaceutical product can be in the form of a slab that has a
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
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
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teaches herein the use of taste masking and sustai ned
rel ease that are consistent and conplinentary to the

wheao0dede ext r usi on process. However, extrusi oOPCTHSRES011634

sonme very uni que problens. Th8Pefore, in extrusionB847-47924A01
i on exchange and cyclodextrins are two of the only

R BOL o ddiRG - bR BradcBearmbaht SMBRig dRd Svithsa large

because 1 n Ton exchange and cyclodextrins, a major
psaurfacefarea @rmictakm approkimatelifosty fiveckénutes te gissolve in the

fcggfa 'icﬂl'?‘ﬁ abs ' On\yaggab%/%dsthﬁﬁwéilo&%tr f:vg tfn%é bl@ater than

e Helvdrea. frdrﬁrbcﬁPi%Bﬁﬂéﬁn@HHi sPYSHedekeiobaso Prédtdte and a peak
addi ti onal technol ogi es that can be used. Now t he

am@nttneomsnmmqarﬁraérpntne@rlycﬁp%mnatﬂjéham @ amgnicotine

TR B R0 S S GBS B Emoun

ANOr Svereslighitlyl meréRitoihe asowstikdaddrahong) B@&mderstood to be
(depend| ng_on the strength of the bond with th

EREkRIAGE in 48iMg of tpkaghoe sEE sumantnabﬁ'f(%ﬁn%'m@,wmeon is

t I

e o RO SIBERIN 7 e ShRELUCK A, BRIl P fiatea

tcamh elemaesﬁylofghe/#éﬁmena:e prdduntj or therapeutic

Gost Pablspassiblngs @vaid e B [k ESEReRARER BAKINg R sheet

R Vegetfohﬂvsnéé@lhef ﬁagﬁﬁfﬂé%%r@%r nsk.sw a?y‘hé\/el physical

COﬁpOUﬂ FI na e I nvention al
ea‘talahty insusThg plasticieys wmat, i spmencam ﬂeyuddb \@Mtﬂge over time,
esl

3P0F vt SRR o 8 Bk BRI Rintigzer may

WahBire ipRSCA UING t8MsE GaKken SticlPbs 2xpasvRAsHrael patkaging and
| nhert organi c or |norgan|c matri x contalnlng

@cbmaﬂe@@ms,herb‘dmﬁdo £oaute hiediphysicapstability issmaintaimeg during the

%gﬁg@% bei ng ionized under the appropriate
? of pH. The organic matrix may be synthetic

(e.g.,lt rwﬂuythier glesirablertol audid exoéssatacklin Ghaet dompositions. Since
nmet hacryl ic . acid, sulfonated styrene, sulfonated,

cﬁL\? rﬁﬂ'ﬁm%@% ar%prp'Feﬁ”tyl "8"?‘?/ aﬁﬁhm?étq %Ct(Jée @nd prior to final

gan apﬁgg %ﬁ%:ééeg. g., |S| i |\}g§)%g?ﬁé)the (?f%;?gt heag%g?yl[\;odr%

qfrod ocii layersaoghe rothe Irc additiontto yhbcoa’doﬁ e subsgptratep #seib ythe

str |y i dic I fon cid .
SRBer e angek i Plromeiie St giljng Hetkadinagnay be

Cb#@b@nﬁ‘@tfd/ RN A HON-taeR ‘éb)’nﬂtﬁﬁ’th& 6Rd Prodritiis@BXirable.
am ne), or a conbination of aci di c and basic gr oups.
I n gen'Etnealnventlon is not limited to oral use but may also be used topically,
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
sheet.

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

described in Example below) for efficient packaging operation.
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those types of ion exchangers suitable for use in ion
exchange chromat ography and for such applications as

w@ledoo/issed | on of water are suitable for use i NnPEHESI08/011634

control | ed rel ease drug prepaBdtions. Such ion 847.47924A01
exchangers may be but are not Iimted to those

descr ifigspR¥rhhcéuticd breiudt BheEt prefeRibREh&¢ cobent uniformity in

Exchange", the entire contents of which are

ithe sange of &d0%e meore pieferabbt t9%e anjps tbedhicgngss offie sheet
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dnhpar@aub\eai @%r&g@thcﬂhéﬁs oW sheatNBy Bt Afct ah 0%, more
bel ow about 5. resin_is crosslinked with a

drretasablyiiatg aagieﬂpsgéfezé@ta&w 2VonT e sheet camhe packaged in a
| i
SREPGU FERR oy sOIRESL I ARLRR Ao ot E SR e

a¢hessl.i nki ng agent is a divinyl or polyvinyl conpound.
Most pref erabl y the crosslinkin

di vi nyl s efbed mthe ad will pgd@;sg@gc?ﬁ}gg@grq% dggigayindpportant
Cllé &?h?éﬁt L%l%??ﬂPQﬁltthggﬁ%ep Al atay llﬁ(at?&?'?ggjo Hﬁé)hﬁg ﬁ)%géﬁs and that

nor e 6 to abou
moefsﬂhﬂnitpﬁ&s&ﬂré rmlmawtedbout 8% by wei ght based on

the t resin, eresnls Cros Kk wth_t

cr ossi TR PREeRgine P siahites acf ropmshfb i ¥he b pehmerused.

Stbiﬁe ‘E)freésﬂﬁe'&’éd% Qﬁé%&ﬁ'uﬂéﬁ Ith$hé %H%ﬁ tiheetrpbagh Ynd akdruder
hin the range of about 20 to about 200 m croneters.

Femd locthe \dscasitysafifbe dinal alix.yinsee exantpdes seleforthithettemperatures

Sarop s 3D afly g 1T CRTR Bk [EREATR £ minutes

réferabYRIEFiihalels)ar’l Aidse prefetably e@gtheddithdsesi ns
havi ng_a spherical shape and di aneters up to about

1000 rPBehaskaging erbogdimentfor the bigartivepeasst weoulgs be in an
JRGiRRSE B gfé‘ﬁﬂ{a%roniﬁﬂgfwﬁﬁ EQM{HO%?E (?r(‘!‘é]%nﬁ@@se&éﬁ%d. As
to Hryl ng-Hy rating cycl es

e resen I ve resins
us afathod to preent tacking on sticiahesbaof%&EERdbé’igé RRit i the pouch

LA B SEsEEY B HEAEr v r
%Pfé&f}%ﬁedsﬁﬁhﬂtl%&lﬁgqﬁg}’%%%r@ diHy ﬁ\ta)ffu%lﬁunng of the roll stock

cross-linked with 8% of " di vi nyl benZene, th an ion

exrchringethedjrea |cuyt|ng ad packagibgt d\rty @Ih@qﬁ@ sterdierence non
resin ei.r, essenti al fer

P bRk AR S 8ba A BLALAEE Sultic Bn the sheet
| hagHMEADE YsBaRal savki @ﬁoWslhbkmgSag?e&\trange of 47 to

149 m croneters, produced by
This packaglng can be seen’in an individual sachet, similar to strip

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)
strips. Thus, a single use package can include the sheet of a bioactive
product comprising an extruded nonaqueous 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.
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Lrécl odextrins or perscutol etc.) and thus aid in th

golpgic IPRRerties- Jﬁ‘&l mr@ﬁgefdm@w&%tv&ed instatript fih@rﬁrt single
y&gﬂﬁbié&r‘éw é*{ﬁ'i(?érgeﬂre‘?éraf)gmv[tﬂlaprp?é@ﬁ@ nc‘o%ﬁ Hg?gbﬁel?@ tubes

n exchange resinate C
card bem@srartei\/mtby Itvraaylbegdetshleabdb 9athl agrtzom cofnads;ﬁlons to draw
bi oacti ve cont ai ni dgnatr X As are seen

| f

S KRB OVEEHAF X5 Rfs: gAY AP SRS PHECder
Afehts A be uSBRN v&HéWs:ﬁé'ﬂm?ﬁnr@é‘ir%qﬁé’y hByesbe s hdisture in
| ayer prooducts, including insolub
them. In that case, operating temperature should be adjusted to compensate
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
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,



10

15

- 20

25

30

| ayers, as well as the addition of insoluble materials
to the conposition. Still, nonol ayer sheets are the

w@e@bmussedl enbodi nent of the present inventi onPCI/ES1008/011634

their el egant processing sinmpBBcity. Odinary coat i84§47924A01
for taste masking and traditional encapsul ation

LSRRI 8FtHeCtorh P8 SifloATS KA dasist \GitRBUt dhjeBng gbgaﬁt@ the
may al so be used. The nonaqueous conposition descri bed
atsoweosiion.be formed i nto a pharnaceutical product

Shani nohe BafudeE ShedlisIhBa ol it rins eitaRy.dt SrpflEsibos, the
hRaNleraaBY haviRg the BRpFbpTise ¥RMd haghabe, 6asithenszes and

t hernopl astic pol ymer and the bioactive ingredients
dhapesinanseauant with geg¢omiortablrefealin the meUHg asd|agdinstdhe
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8L 1P gRaf suBSEA FngiRankibdth « SEH B RE o pigggs may
Hwdone esingca blephodust existindoeutting trhethbds Mnefuding F&IG rotary

t hat has a shape conducive, either in a fol ded or .
PHpde sasksand pack aghinasesiliogne $tylg sutigrmtio g4t madhines,
Boert R filvidUsi SR nePBH IR E45PmePLic19ua
mucosa, ginglval nmucosa, nas mucosa, fectal nucosa,

vagi ndh manpsases,. any partioas iod ity eatrudéd sheet discamlaudafter

shape. In addition th |.ab be bent in half t
ORI M Ryl 1 BB GGk o TR SIUReF FREESAMPIS g product
i Rap! Cﬁ;bgﬁbtttb%e%WE%dﬂ%@ |d53Yin %ﬁRéS@%@Lﬁ% &Y f8PERample, the

\ |
In additi the material can be chewedd once or tw ce

agntpashefithe pall Btk ragaibestrimrhed oncot aff tqleasure that all products

ffectiveness of bucca|, delivery throu sust ai, ned
S G Shpctnate oAl et TR E RS b the
dsdBraginpsted. (Y AL0Be shieh Usss BrodaleBaBe Issbidiich thay be
sheet to deliver the drug nicotine. B | aci ng tobacco

i ¢hippecthaed @@dsdﬁozthgmnmpsétiom@%eeam¥h£extrﬂ%@r- a total
t obac o, RIRLRbAGhr 7@@? aﬂ{ﬂ%s“i’bﬁ Pneauéé‘ﬁﬂﬁ}es%ﬁ-?&&a%ﬁ%r
ely y Ti utes to

and taking approxi na ort ve mn

direpeisy eSuch $iepashemk berdie aut fremethecsheet bt wes typically
ach#' eved that was over fjve tinmes greater

. jve han is
dpfayeresinethgn elotast daimbm ngualry & @@%@%ﬁ\%‘%—_&b@wg product
N6ESS KAkS ARG eaﬁéktdﬁﬂh%oérbg%fﬁhé@é'aaﬁgré%mllsaﬁw!e@ga of the die

nearly 50% greater than a ng nicotine policri
ochdvdosg anadhin acticglargennt ai ni ng approxi nately the

S A oy 35 RS s e PR PR Bt cries
odarf BE2EGSd diRLE tReREAS thabaficl dsthposiBoh BsaRe PhRtthey are

| ;?Iaced in for re-extrusion and hence do not disturb the content uniformity of
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
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
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attributable to the superiority of the sheet dosage
formover the nedicated gum delivery of the reference

w@e@doeteos |t i s possible to avoid the need forP@r/UsS2008/011634

pl asticizer when naking a she@4 dosage form Sheet $47.47924A01
that rely on plasticizers for flexibility may have

Ho6ditdtarns trdth!d é‘ut' ﬁ}“ﬁ@c% PhitBAg icahZAES oBBYr by PaSSiAE the

cases tend to vo |ze over tineg, thus reducing
felxérxidied| sheet ofvet Iaesl:p btatiecnetwerle sealn |tlm@t itisl wegldafn the bobbin

RGP aUR rPdrthe e Tater i aisthn na RGNS i e,
life tleeﬁﬁ%elﬁcﬁlﬁim@k}wmowhnﬁtt BRANd h¥mies dR d\ééﬁ?%%ay be
durln t he product s life. It is further desirable to

apr oRcEh pigck usm$h??tem@npb@dlbi%m&< Jetste;ti?eomras is
T T e

requi reprtthrcked 8hebtssit Adysthé Gbglrémedb\éddiecmmid?@um chickle to
| ayers in the roll. In addition to the cost of the

$he exterias qfthe sheet. nEhigaraMidestaroinitis pleasash saste asd makes
Bﬂé’%%@ﬁﬁ%éﬁ:ﬁéhﬁu é’é‘élépg packagi ng may be
oblenat ! c. )

non-tacky conposition and product

I s desTtiakéreshelts, é. gvmewgr@teloﬂwdn 0 held, bceferaatily gseater
may al so be used togpjcal ly, | nal | y rectal

éhén |2|§tl@}|$,,d'|npy berchewsd Ry tae U§ﬁé@t/ n%t‘l;\oéxl H?Eh@dd't'o of chickle.
eép 280 a3y Q%Wg&gﬁ@the-l_ﬁgérl{é%tlﬁrthélhp cﬁHe@*R fold.
| oa ee

ng can e used 1n wounds to stop b ng by
causi rigwmedlabélgaMteceb(trsusm tror aintaetohey beTwmssmitm)uad a portion
l i docaine i

e Fe Rt B8R 58%) Gubclie YRR siboth e may e

ttEkt%r@d(id BERAdS Eetékturé_@ isBirfage Yple S8€ 0Pt §i@i'e§53f tHe @xtruded
for the extruded sheet. The pharnaceutical product

stheet. ﬁh@ftexfaweq shHacea oneerg pebethy sidgs sanfaidor retasd 2

BRcoBHRER” b el e R EEERRIBEmig e frgueured to

efrblideentepighkagh Rurfaperci adeast dn84idelAdipéAXtrutied sheet.
pharmaceuti cal product sheet Sreferabl has cont ent

uni f orlRite} angtheralteipgliverthe shogt msvd g paseetisitersugrusion,
Hhedu hsduélhfe %?Jﬂﬂﬁ§ %o Ysshiffar %%%Ilﬁé‘ glnﬁbﬁﬁ?t;n'ckﬁess
content prefera varies over its enfire surface
amenae,spaﬂdcr'cg”run:ahheoblstranaa beheean dzhe holraeBetterf hedtetransfer is

S e g A e Bh 0t S oA ctBSkey. 1 tne
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
sheet so as to prevent sticking to the roller(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
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 pullulan and, therefore,



10

15

20

25

30

nunber of different ways, sonme of which will be
apparent to those skilled in the art. Those skilled in

Wo b@oasgeoa | | understand that screw design in POPUS0881011634

to content uniformity of the 8Beet, to insure that 847.47924A01
proper m xing occurs and that const i t uent parts are

esSFRHRIEAs mUh iRtRARTRNG thermermblerc%ramd akisigh
to the type of polyner used, to the pressure used in

iastisizeradend to dot Hde kR polymen issticky begausethelgfidee

Hrsticdpad Soleras e brbdSom G eallirzadneST SRR 5t 45° C

tthen 'it'W@uI@fn(ﬂWaOl%@k? td the'®uhl dtrosm t@hﬁwér@mr@r eﬂ@nakéwuf the
<2 m nutes and m)stﬂgreferabl < 90 seconds.

paaiegatuge intsisedindST 6 thensaeqalymee Woult Q@tta%uﬁ@at is why

1P b St R BRtAiChe. Sl rPEbAC RBoyM bBicter low To

PoaBEs %melﬂ PQ) oF pdlyintdrisrthasaef crgselirdosag smeanat Iown
t he pouc partl cles of edible powder material may be

gﬁmp@l@@(ﬂeﬂf efBEQd over the sheets if required. Such
t
St i TR0 48l bl o

esHd{arossits rM@tho ehe'mthe mther JHyegr bamchlyca mmgershaped sheet. In
material may be sed AB%?D sur.face on the s
%Asb)ﬁt

RXUSIaN, 1B 15 6a3TR ARCYBP he dies @eg,w{gegagmne side than

kRLtRéckagi ng can be seen in an individual sachet,
simlar to strip products currently marketed by
Novar tThe emsdeemametm alsingie scravnextrudamni im @fe pmbhogiment of

Jheitavertoly i, BOnadidr i cdmPeabndn rtua ol otfiye Stare

e3drély eQd‘BrJd'é? mRck@atively, UBE evtrubier Aldyass alddiubld sémwlexguder
products, including Pfizer's Benadryl(r), Fleet Labs

Peith &1RUCR YO SUMpthe r@p@@@t@mpw@w thtpuph endiedhereof at
SeleBrrSitec g elohudtr kY ofHiiss 48P Bl 3 coa
aenyersype dantesdtesiebe me@swedmﬁ'\e: oxtpudert arehthe thickness of
conprising at |east ane thermpl astic pol r and a
B peteRk BetReA Wilther (ohaRoEbbes e Beibor VBeY Agewete
SE8HEPhen FAL SpEip B RRLERA i | AR Ao
saitilez 3o dinient 79aAgpe gaugbe icans@pataattly metitedproduct
tﬁd %Ieg an%cé(vler}wgbe pa?ttdfcak# d%%cl?fnegpg&tt% tiwg pressure control
points. Thus, the thickness of the extruded sheet can be controlied by
monitoring the thickness of the extruded sheet using a thickness (e.g., beta) -
gauge system, and controlling 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
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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to manufacture a sheet without a snmooth surface area.
The snoot her the surface area, the greater the contact

7924A01

W mbaesso@r ea bet ween sheet and cont ai ner. Conla@r/ﬁsag%%(t)11634

a rougher surface area will t¥#hd to reduce the corft
surface area between sane. As a general matter, such
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| dokepdeitidre (vigichss atep ratsallyeaseing i saliva) taald in the
a preferred nmethod for nmaking

et AEea L e ebauct i <

It may be desirable in certain embodiments of the product to enhance
the perception of tingling by using certain topically effective agents. For
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
effervescence in the sheet.

Flowability of the dry blend 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



10

15

20

25

30

to extrude the nonaqueous conposition described above
t hrough an extruder to form an extruded sl ab or sheet

w@boheenonaqueous conposition. Preferably, 33 PCT/US2008/011634

847.47924A01 extruding of the3€onposition is carri 847-47924A01
out without injecting gas into the conposition. The
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pr OdUCAcéd?éﬁwg(th §§ﬂ>é’<ﬂ|o|fl’h@ﬁlréﬂerﬂ Miidiiofl B Bloakhee product
rectangle mnus the area of the die cut dose and in

meatbe aeanuéa@}ure)d by the sethpdof the ned-iipitative axampig shewn

%{ﬁéﬁﬂi% NQrim owasted chips can be reused

St he™ Safre conposition as the mx they

ar e plm@sﬁown if Gig.r B-addalidanaterrsl afeneyba with scale 2. and
di sturb the content uniformty_of the finished
mrsaué@d INTRNXE | &ch%@p%f%'ck?at Ele flgvaes angplasiigizers are also

é@HE ddiEnd iYW Blend iike? AN &ﬁﬁ’@B@oe%tﬂléﬁﬂ MixbS4 can
ver g

since there is practicall 0SS I n
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As distinguished from aqueous compositions, the non-aqueous
compositions of the present invention are easier to mix. Non-aqueous
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.

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
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Instead of i Mmediately cutting the extruded sheet,
extruded sheet may be wound about a roll to forma

WO od00/0e606 he extruded sheet. The extruded prodeCT/USH08/011634

non-tacky and can be rolled wB8hout a backing and 847.47924A01
wi t hout the |layers of the roll sticking to one
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Hrspd el LRl 28 nSer it efialipiSes s Hiftuound
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extruded sheet. The textured surface on one or both

si des Foand i a sshematisrdiagiarn shRedndane REBMHle b Benediven scale

S S s Ao Y BB BIEH A PR Yot for e
Wruﬁ@duﬂweﬁrodhﬁt ofehegirebdstrinadhtigmaFigv @, sHoves aleetess
passed. after extrusion, through dual heate

?&%mﬂ@m hat a6 Eigk & bk alleves or SeRATat8 TReAINO Fesalids Blend 24
‘E}a‘?‘for §ﬁ@9@r@/ﬂgsﬂazéﬂ%eolgh5 Fﬁq}&g} f@%‘?ﬁﬂb# E %cﬁ ibfin Egap}ump 34.

tter heat trans 'S o taine ers
hidas edhbmdimient has tloe adlanlages|thahit cedigaasycrob$ cohtanhigation and
es the shee{ t acky, a backing substrate which is

srPEFE%%P'?@HlH M&de non-stick can be provided, which
can garighs aighschenfitR dlagRth BhaWies oRé dxBfnple of a large scale

extrusion process that can be used in the manufacturing method for the
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,
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 rollers 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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sheet so as to prevent sticking to the roller(s) and
then get wound up right away on a take-up spool, or

wo b@teteher s can be made to have a non-stick (EC"QUSZOOS/011634

Tefl on) surface. The backing 8@bstrate just keeps 847.47924A01
sticky polymers fromsticking to the rollers. Also to
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are crystalli and nel w tenperature (l1k
RigDein &% theoive acetsmiuret thy: tieactbssi shasiteandre sold Qrmaétto

Bfﬁ@[nsm?n Eeq%rlrﬁgg\‘p&gppﬁ ga@cross 't@a cy 8E%rm?ﬁeut|c%‘fsheet can

ethbhtb% fé‘lﬂed By $he BoRGskY oaﬁ@fmémam&obttapptrbﬂmatay the
bei ng wi der on one side than the other he extruder

maidnsintofdhagheet anakingsfor asbeet ph.Sonby embdarrerm Y

AUk Ao BB BANHES e L RmReHA i s row
ethidked ahdrgplags spdagiike charasterixtic tdﬂptnsrv\btliwaxdpu Mihet sheet is
punp the nonaqueous conggy tion through a die thereo

atheacm@@%dwtn cavi a'é‘it“’r‘%é@?'n% e ehafRGtemstc r@@&gs the
Jtieat sﬁ?é}%agf etré’ gﬂ-ﬂ bﬁbcél@%vﬁ{/ foYHafer how

in t e extruder a the e sheet” across

aplacedh of the sheet. It aI so rray i nclude a very

accur efee er scht t eoeratlnrt_:i Rres ure i s
\Fenagentl t

kept i h‘P."%ﬂ eggﬁ mgggtl e éxiruder can be

reduced by using approprlately 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: Randcastle Volumetric Conveyer Type
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ei t her enbodi nent, beta type gauges can constantly
nmoni tor product thickness and even be part of a

wo e@dioasske net work to the pressure control poi NnPGT/USIWS011634

the thickness of the extruded@heet can be cont r ol $Hf7924A01
by nonitoring the thickness of the extruded sheet

ESkridep RAMERRST dsknfastePE0O0 tigRd Ientas 868M LR Mth triple
controlling a feeder feeding the extruder and a

elangated paferded $efewo punp t he nonaqueous conposition

SR ERE Rabh o & Mo BSlPs o S SFF R AL G v Bpa3 e
Wikgert hat cause a mark or |ine by indentation. The

mark or line can serve to indicate a fold mark on the
user for reasons nenti oned above as V

hi t.ect L f ; i .
S 4 TR 998 PR e
efatddseinta PraekiRgh BeougpHaaiitamBeBEhCuiisinast style jaod pgocessor for

nmeans packagi n% speed/ out put and yields. A good
ecietal|aantiteatT @ kedans that the sheet stock will not

' K—ygnpder—the tensiops p§aced h—Stock duri ng
?h@%@'@ﬁ? 47924A01 packagi r<°q pr o%g%@grBr eakage ffrom

HPRO LFensi ons reduces putgaurst hr,_@quﬂodc(w_erwmm and

also reduces vield as 1 be
y

Rronyleaadalycet BEEr thé conpaRfE'YR i s exposed to

Reat e processing for|te tran onds to reduce
R@km X‘Toosure to the b oa§t52|5:/e iﬁgglé%lt?éént.. During

BittetMa@Rer it 1S possi pl e Ro proMnderesupercriti cpl

liguid injection e g COR2 liguid—to the extruder to

BUGEa9Squi ck di ssol ve pxtrdded b3 &LE The present

raveptTonmay be used {0 ke RLLAYEr products
é%ﬁgfsting of multiple] ex rudedBétgﬁts. Such

mdgpdrayer Flaosposi t es are lpani natlagerary contain pne or

more |ayers with or without biogctive ingredient

Ad@2t i onal |ayers may be uged tpD8 Binsgmasippahg

1

f’i uttTonm rates, TTIC udi1rd)% rmsot ubte tayers. Apot her
Z‘FPB‘ di ment includes the use of pdditional |ayers|iwith

pH buffer systens to dynamically control pHto
opti m ze absorption of the bioactive. Layers

be usethe 8y hlengauas fabinke §aungle SCepmeEHdss (l’mra?'b?‘g?@) with
e
(30K fousiulsgquent zones landdke siatetie | Hyeexstruder was fed at a rate of
@ngo?%al{g}iglgpgrrﬁgfr.sSThe 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 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. 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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Enzymatically nediated materials may be used in the
conposition such as CMC enzyne to aid in the breakdown

wotoowleesesd ab or sheet in the wet environnent oPCT/H82008/011634

mouth. Anot her exanple is thed4ddition of anylase B887-47924A01
the conposition (which is also naturally occurring in
SFeEYRY), they Rided Bambfesdifsvidd b ISsAliticn Bfeoft®nbaninutes. The
I't may be ‘desirable in certain enbodi nents of the

peodperiod of disaaidtion resuied de prdistinamintnbraaty ferya ipndigeriod.

ot P oA R aBR DF 4RSS of Wlimal SRsCTRS apd gest fim
areati Rresserirsh 1elvas oBs¥ned thaethd eadbbyitionrdeidiexaimple, but
There are ot her a(gq_ents t hat can cause this,

. . . €.g.,
prithasit dppaccos pertdibethighly nsefgrasea lenalasting bseatby freshener.
%&éﬂ%ﬁ numerous to nention but known to one
this art. Additionally, it may al so be
desi r aptheefolloviag thgrbdients were niiged ireatdey eltdret, wstaemudtiple

in the sheet. Flowability of the dry blend into the
Sateheein 2 Slamiep e Hamilies BigachiCuiainan style food processor for

aaggjtglr%aqﬁh%%% gstend to agglonerate may result in

uneven, non uni form extruded conpositions. In certain
i nstances therefore it is desirabl e37 847.47924A01 to

Hea o fl Ay anant | o.a cilira AAarivyat i vun (A ~
LB EAYA'A'S A A2 N ALY LI | 1T 1T O ol T yUU T Vo

dRgsdignts | i cat e), t )bpro?’?‘bt e f| SHRBIEN ty and

MEpEI gl B0 evenness and unggorm xqgébméggmte%?ed

product. Flowability|may al so be enge ough

PXypairNFi xi ng t echni gues.5.60r exRoplettet\iaitissd B20@

hiah chogar m var lha nacraccqabkyvy t A Nnr avant
L~ A3 LI o J v

/A + hn
iRifgaMaskent "fish )é_ es" or agg HREEET ons from f1 ayor

of L ERj@ual noisture(in igigredi Eﬁrh{% &rﬂyg@ shear m Xijng
' th noistu

is essential when any product W re (usuall y

resxtcrrabtHooplpamn-ion i ngredl €6 pr pCassreks added to the
product m x. Once fis$h eyes or agglonerations are
f%ﬁ%‘é&g?r{@?”éfee extrenmely diffitult to elininate;
r@@gg%hi gh shear m xing nust be|enpl oyed fromthe
begi nni ng. An exanpl ¢ is the usge of botanical

HPextcametharplga/@3eht |t hat has h| gh resi dual noisture,

added w t.hout high shear aggl onerations are
%ﬁﬁn@agmf(ﬁéﬁj%gult i n poor uneyen sheets. |f that

seasiNmiteri al 1s added w igh a h| ghvsharsr m xture sudh

as a high speed Cuisinart bladeltype mxture this

doe£abt occur and the shtbt is| Spesialtyddinerals

Cherry Flavor 2 Ungerer

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 240F. 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
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According to one aspect of the present invention, the
bi oactive product can be manufactured by the nethod of

W h@onessnd i m tati ve exanpl e shown schemat i cal | BCT/IIS2008/011634

Figs. 1 and 2. As shown in Fig2 1, all solid mat eri84¥47924A01
are weighed with scale 2 . and prem xed in mxer &

¢HRRAESs bPES Thits anBSyvdd RVeHDRO G rRllBFhithbaEhe @LophSP
vveloghed and can_be mixed in blend m xer 4. The bl end
ibadkirgnhahatenals. Resigenpe tineri efitheomatenialdp the extredepwass

6 iLgh..ch ed recygcl.e C .
AR T eb SRR A T O Rof ey Bho, JPHBHfined to
foehusiform ycrBRItABNVED BndARrdlight thegullshed from aqueous
conposi tions, the non-aqueous conpositions of the
pr esenthe aheett was flgkible asfapbust. g?’ﬂécelﬂdﬁe%ﬁq%cﬁr@ could

| | X 4 S ;
SRERARH, 8RB REY dAEE, Bkl pHOUNITE > TFRLe o were
sanuisled. by dahigy oblurteersi and ehch vblintedrregertedibat the taste
performed at a controlled rate ge.,g. , ,ysigt%@i\r ktroni c
fwgiexgelient Q@GF%PX:B%EFQHE‘Q yS'F%tst Griglegh H_% ) esligde bond was
%ﬂgirﬁéinéa?hﬂu%h Cextitlston érdc%s@. schematic di agram
show ng one exXanpl e of an extrusion process/extruder
10 t hathedrudiscsisate particles weneudzastrved imgtheefimad shieet, with their

t he bioactive product of the present invention. A
(SRRAEET HOFRBRGeRY 40% PIRIGS il PROR SITGaR S BnlECed
QldpRgateani® 4 ontHiferldn@Wérébb%enkd tosmBRilaih fparation of
according to this enbodinent to better process the
cureppieceiftam @nother (hbeepehstBkirgg)7 nareasAeck pheerveddn. the roll
%(gl%li%ing -of the front section of extruder screw shaft

T

n be acconplished by a water-cooling bore 14.
&®eam of the barrel 16 and the area around the

feedi ng section 18, fed by feedi ng hopper 20, by )
addi t i'gl'r‘%foﬂﬁ%(\f"ﬁélmgiﬁé'%%m%@ n@léeg i A cgwlw@ yeh@ snultiple
tof WA= g - '
aichEE o OBl AR Sy R A G140 ocessor o
tdhotaloagueamtity of dlkgsm th no cavitation to keep pressure

constant. Venting ports 22 are provided to renove
vapor s/ gases to keep the sheet free of bubbles and

SlﬂgFgc@ent"' g.- 3 1S a gchemgfic diagf ghowi ng one
exanple of a small sc¢al e extrusiion process that can he

use@ ElFt he manuf act yiri ng5#4et hod Aiquialarh@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 1 Specialty Minerals

Peppermint 1.5 Ungerer
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bi oactive product of the present invention. In figure
3, the conplete mx 24, including solids and Iiquids,

WO g00beeBebe om a | oss in wei ght feeder 26 to theP¢IDPRZNS/011634

20 of the extruder 10 . The e43ruded sheet 27 com ffy-47924A01
fromdie 15 is passed around a chill roll 28 and over

qcp@gl ons of rolTers 0. TH s {NBNPRH&FHaBynal T or que
wi nder 32 onto a rol 29. Fig. 4 is a schematic

dicdglr am showi ng one exang0é of @ medi um scal e

avf LIIQ oR—process + h

ecess—that—ean—bedsed+itnthe
manuf acturl ng method for the pharnaceutical product of

t he R | r
ot ﬁat O?FyFI?ISHE v@%@fbd tcga sfqg?@%\é’?eﬁ eRerS?ﬁg./@ r'éhbﬁ 36) with

or separate ding of
spin skt dil18daradi a mamtelaemlpava:tuea! sttaatt 160 F dosths initigl zane and
in i

f b t 34. Thi
shbsaiem e b HesahpiedBerstig T & raariin of 340 F. The
@XHUABT Waisifel AArfrdte dryag 6f materidd per RBur.FTHe liguidbase of the
schemati c dlggram show ng one exanple of a large scale

ébawuw:a@rvqmt &os theaexteuderbelheselot die whae set at 30 mils. The slot

CREMaf EL bl e T e s SRR R T e B8 ke Bl rotlers

tamdt élﬂiwéti afthigknds®of 18inmivand aassened ainto hegliemgitedut the use
pol ynmer 24a, small percentage solids blend 24b and

@rﬁ@wmtng:matwaiaclﬁes@egq% timg abthegeatsrial ithgextruder was
aﬁgf#@{l ?I@ ngg‘t?/ HBAEC THIGHR %EWé’seHéasThééand determined to

he "advant ages t uces cr
bentirifornabc@ss thedm:teandlﬂaaughphelrm reduces the
nunber_ of bat ches angw @éjces mx

s,chenxa1fr?e‘c3'aﬁ3 as gk Ephusty o nﬁcgswergﬁtgﬁpptpg%ﬁ
Béglgﬁ ))’\ﬁ)% lBeﬂptI BO R r@é’éTWtﬁ§§f raakfld. er S 36 and
heat e

ers 38 th t can be used 1N th
rran uf adtase pigceewerd sfampled]@ypmheaiﬁuemluomerp;aodmcrm

e e P B328 AR A SR B o o
Grﬁl@ghfW@ﬂ‘h'e%slr%té‘ beRt vesk ﬁf&fnt@lﬁidd\/tﬁ%tﬁgh fHheeki@ash ipvscess.

agent of the product to a user provi di ng a sheet
a%mr@/rﬁglrbaﬁe Prrticlaswene 9R§e Indbﬁﬁl@@i shegt, with their

I
SPPREI IOy ind R0 BREEIR B G p MR8 W Ofparcly
Roecminutes with gdod bncd:elﬂeadwels&ine Dhesy peaebb iwareallagedr
anal ly or vtgl nally in the user or tap |call\g%on t he

ysepangied ptesz RentainNA AN YeEs abseryefiHe mpipkin Sgparation of
HeNbick8 fidfn SRbINGT(BE. A& sticking), nor was tack observed in the roll

stock.
Example D

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

a total quantity of 4 kgs.

Ingredient % Supplier

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




the user in a bioavailable form The sheet can be
fol ded at approximately a md-point of its length to

wo #8686 shaped f ol ded sheet before pl aci ng tPeT/Ehmes/011634
in, e.g., the buccal cavity. 44 using the bioacti v@#’-47924A01
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sheet of the present

i nventi on,

adhering the sheet to

&radggal cavity an

i ssolution tine can

d 1 ncreasing |
be achi eved |

etk yE €Qr ati on or

y the liser folding

Dextoinesthotphdneiom wh
itecture". The b

arc
@505?'ﬁ%‘?1§,‘?%ﬂatﬁequi re
gﬁ]@_rg%ceuti cal sheet

onsuner or manuf act
dextioenathemhantdkiling

WALk s cal

at i s 28f err eq
i oactive sheetf
d for confort
can then be f
urer at appro
for a sheet q
refers to ti
heet is now th

1 Gamnirexei n as the "V

can be sold or cut
and usage. This cut
ol ded by the

imately the m dpoint
pf .5 x by y. The

ne resulting shape.

i cker and di spl ays

I 5Nigald ke characte
is then placed in th

Fisticgqgo pust
buccal cavif

1 JQUtHeBgls. The sheet

v and the spring

IGkEoBhar act eri st i c

Adh

makes 5t2fe pharf

snesialiyddinesalset

..ereFr'mre easty—
@1596@6. ¥RE resi denc

+hha b [
LI B ) v ac v dl U

e time“f the

TP JE NN o

iy extruder can be
preci se feed device

educegsby usi

f the dry bl end

IKbyBRIHOREH 3 20 Y

together with a

gri®@er screw desi gn
1 hf\

50 that2 the ug®NP |fatdep'nﬁ?#9f‘_(%\n

cnnmt i Mo Ayt Aad
LD A A SLELLA "] |V A aAvV Ul UtTu
;]yégﬁ't can be injecte

+ I +
e ouruactilmT ve

d into e ext

Adcl + 1 ol |
I“\UUI1lq Jitar 'y,

ruder after the hold

mel t base has alread
seen that for

y been forned.

[t has al so been

| arger di ameter screws above an inch o

r
so, i tThesdgelendbas fas intv e single scraw exirkder (HDjratigR $6) with

t of t wdh ' i 00 j
OB S0 G5 SR e TRl ShY A4 B B ERZbHE ana
efiisBaBaAt 257RS A6 tHX 8IBPURSINBredsingittda PhavasiunSofaRe0 F. The
Chaus Mbdel CD-1 1 M xer: Cuisinart 14 cup Erocessor

rodivigier Wasrfad 21 te/of ¢ of matesial pe howy pahe liquid base of the
Tl 58 eSOy AR SclpRBE a9, T i
sdie ¢iwd 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
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
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
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Slab exit:

inch chill roll

Exanpl e A The

mul tiple batches in a HamiltoA58 cup Ham | ton
Beach/ Cui sinart style food processor for a total

Wél\ew f*&m %QOK'%rgl e

single screw extru
ssockand a barrel

Randcastle 6 inch flexible lip die with 2
and torque w nder
wo edobovdeng | ngredients were mxed in a dry bl epdi/uszosign1634

847.47924A01

Th& dickinky) ensk Was td@dobsdred in the roll
(L/Dratfion 36) with rpmset at

tenperature set at 230 F for the

ﬁltl ah Eone and 300 F for subsequent zones and the

The extruder was fed at a rate of 7 kg of

mat er ifhe RAlowiey ingrédntd @eid mrseirrd dWBIefrida\O@I‘ng/\@ﬁlltlple

vented fromthe extruder.

The slot die was set at

tiatehesTinea &lammiltand epiHamilten BeschiGuisinaetstyle fopd processor for

Bl AT bl R

with the take off
of 13 mls and was rolled onto a

roll ers and

roller without the use of any backing materials.

Residence tinme of th

dﬁgf%‘t@mﬁat el y ninety

secénds.

S

StprliRhess was neasur ed

TRE GG e rol | T

UI“SZPI LA

b sheet wa

14

c

24

A ps )

and

robust.

PX@ReINPer e cut into

pleces could be bhent

di ngnsi ¢
180 dpnr

ﬂF&)qIJ‘etfb Maltisoyb P200.

ees W

thout bre

Tﬁiﬁ@él\/kﬁ%@és were fol

ded-2nd

dingsse

"in the upper

The

gum

C$Lz%ré UVVCU d UI bbUI u

|n the | ower

um “wher

I UII2l I T

T &2

e “or ea

ga mrutes, —Wen
% I saliva is4| 1

&éﬂlt(ﬂgaQ-z4A01 pr esent

dissolution time of

thmy fd

B-1 5 mn

| ded s

ut es

anpl es showed

The Innn nprl 0

a
of

draSdiagte on resul t ed

in & di ctJMdTlU*h@‘rnty breath f

or a

» H pu | Tl £
Ilg:[qifl I U4u. TS 1T d
3 onal

cast thimp filfm an

X Ccut

PG

EI fect

{mﬁr#%r eat h

of

p ht.

this pxanhlp but

It was obseryged t
Wit

hout _t .ol

hatgdrb

acco

e COI’TpOSI tion
woul d be _hi nhl

Df

/

usex|

as a Iong | ast

i ng2br eat®NPreterBational Exanpl

D <

e B

:;:Eﬁﬁﬁbu' I UVVI g T11yl CUI

mul ti pl e bat ches

clliqpovvcl

e mxed—Tna dry bie

a Hamlton 8 cup Ham |t

d,
oNn

Beach/ Cui sinart style food processor for a total

uantity of 3 kgs

e

The dry

. [ bl end was fed into a singl.
Wisrextruded int acserdm)cennith the process described in

| e

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

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 Aqualon (Hercules)
Xylitol NF 5.25 | Roquette Maltisorb P200
Sucralose 2 Tate & Lyle

Benzocaine USP

5 Changzhou Sunlight
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rpmset at 180 and a barrel tenperature set at 160 F
for the initial zone and subsequent zones and the sl ot

walr@jossspeasi ng to 240F. The extruder was fed BCT/ESI088/€11634

of 7 kg of material per hour. 4Bhe |iquid base of t[§47-47924A01
flavor was vented fromthe extruder. The slot die was

Errtdta M TS The $10gqdi €A a W dth of ten
|nches e sheet was extrudedagvlth the take off

rRéd #r40 and showed a42 Z57. 40k t hi ckness of |15

faall S :\nrl Was Lf'\l ] nrl onto—a ollor - wthout +ha 1ic of
T O A LI 3 I VAL TLEAA%AY CIrre o\

a@n'?ter@éckl ng material $. Resi H&INGeTes e of the natdrial

I_I:ﬂ € extruder was <ppr2:)X| I I\ﬂant@hEé? eCOHCIS.
I C

ness was neasur ¢d and determ ne e uni farm

akgtass the web and throggh the roll. The sheet was

flexible and robust. 1Pieceslwere cut and-could
repeat edly be bent 180 degrees without breaking. These

! le B
B R T
taret tizywebmas foungd torse utiferm at egmitsythadknelse. Teed handred

bond was nmi nt ai ned hr ough t ext rusj roc Th
AVEGY B PIRESS e oot SO RN BBASI LA 4is CuhBORehaFour Realthy

S\Jb%?ﬁtee\‘! {tdd e p@&%@b@ﬂ?@n W BRI IR REtREESPthe

hese preces were p aced unsepar ated into a contai ner
athcbameami indbe buedak cavityi. Mambirgeefiecttwan pefceives perycsirongly

GHELIraoRfet Retetbiar teeBbid Bblmafes Wi Birelcayy

I Ngr edTieM pbfodiRt Aeforeflrdtad a falrly MR MNevel WS tadkindes, iapldethis was
batches in a Ham I ton 8 cup Ham | ton Beach/ Cui si nar t

satylwte@wtfm ereesey orf&enaowﬂano @ghAsia Lyaétlcwle'k oié ye@s
7.
e(f(q ﬁﬁjad@cgil %Ya %Wi ‘Qﬂﬁg sﬁgggﬂ)g tu@e@d&@egpﬁﬁé %\%duct

hayerel frdrarmmeauhgrte el aﬁdﬁthéﬁih fhe‘ @il dgtbek.i nitial zone

and subsequent zones and the slot die increasing to a
240 F. The extruder was fed at a rate of 7
kg of rd

rB8Knts Wafe 'nﬁlﬁéb Gh Baks bind hfsnﬁg% ﬁWtrple

was vent egm "r}gt e extruder. slot die was se
36]atnhesin F amsiltoh &lcep heanitoniBRachdCuiseart st(ylae&).odTmecessor for

ed with the take off rollers and
quléaqt ¥8f<53&9§ of 16 mils and was rolled onto a
roIIer w t hout the use

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 | Roquette
Sucralose 2 Tate & Lyle
Tobacco 25 Bruton

Vitamin E TPGS 2 Eastman Chemical
Peppermint Flavor 2 Ungerer

Citric Acid NF CL-131 1 Spectrum
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of any backing materials. Residence tine of the
material in the extruder was approximately ninety

waemondsos Thi ckness was nmeasured and det er m nePCT/US19a8/011634

uni form across the web and th#Bugh the roll. The sB&et7924A01
was flexible and robust. Pieces were cut and coul d
repeatedly be bent 180 degrees without breaking. These

U-g@bcb were sanpied ﬁg(%ﬁ?htctl?NﬁMnfévhmr%rs and—gach

Gnt eer reported t he Taste was excell ent -

tTegaleby confirm ng thagjodohe integrity of the resijhate

bond was maintained lthrough the extrusion process. The

drug/resinate particles were observed in the final

sheet ,— W hei,r I . .
o sco U1 BlY DIPRH wALRERIRE S RinE SOPAE Exfiliabl BBl 2fiRADs) with
gpRrsdtucil0 asihabarrel tdmpeeatpre sesatv3® Frfoatradinitial zone and
unseparated into a container and were observed t

RO dormsubseauant ganes apddhesld dig-ris axbrdRwWes ed at a rate of
Jrka pt bzt Aenertftr Shel Rifio 8ISE ofRie NEubia Rehted from the
igxtrader.y Thieeshot, die svaggsetudtt 3(omiisb athehelet die kadHamwititroof t&n

cup Haniltop Beach/Cuisjinart style fqpd processor for
indhasl e ahert yearexiugsd wih DitakesdhiEraARd shpwed a
Q@@RHeg\%af h8Gnil4Rd Huadl RULE obes 8ol WHRSL the/URer Garfn

3 wth rpmset at 180 and a barrel tenperature set
dtackb@Qy matenials Hdesidencaltimeobthenvatarisd éythenextrudrrsvasd

the slot die.increasing to a maxi num of 240 F. The
Wﬁﬂg}atﬁfg§'?%§( Scﬁcoé‘dSate of 7 kg of material per

hour . TiiekhéuvEs PRsSs ibd i@ ddtamfnedad beeahiesint BBrss the
the extruder. The slot die was set at 30 mls. The

svel aofdhrghdhgiratlth of ten inches. The sheet was

extru ' [ l.er . . .

Ehi Chnte ShpStha nb@itfe 8hh bBue(T FgBEs yRRE i irfly dimensions of

v inheyt1 i@ hessiecés aoyldise keng1 8kt egietdsswitiRastitteakieg. This
time of the material in the extruder was approxi mately
APravls demensisateddnErpadhesiaR. measured and det er mi ned

t if orm across the web and through the roll. The
ﬁ‘e%ﬁev%ffl exi bl e and robust. Pieces were cut and

coul d Tlepéaloadhy ingredemts Mede duged #s awiry Idend, usgzk imufiple
batches in a Hamilton 8 cup Hamilton Beach/Cuisinart style food processor for

a total quantity of 10 kgs.

Ingredient % Supplier

HPC LF 53.75 Aqualon (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
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These pi eces were sanpled by 4 healthy vol unteers and
each volunteer reported that the taste was excellent -

W b@pekssoconfirmng that the integrity of the PEFUSHO®011634

bond was nai ntained through t4f extrusion process.84THig924A01
drug/resinate particles were observed in the final
sheet, with their appearance unchanged by the process.

BissotutiTom tT1TTE Wag appr oxg nat el 'y ThievE Sondl th
goo% buccal adhesi on. Thes)e;2 pi eces vvere H%ace

Toggparated into a gontai N0 and were observed to
maintain Qppnr ationlofd45. 847 A47924MA01 onepiece—from

A\ == Pre T T T U

aﬂot her (i.e. not sticking), nor was tack observed in
the r
the. ﬁh)?e@&%‘ié%d g?ré%n%bgﬂlg d Eg}g}]@gb@w 8 ud%‘ (tﬁgtb 8ich 36) with

rjoviii det @it 180 &lbeairred meeEamn’e&Btsat%OtF fanthe initiekizone and

%bgcé?@ﬁfé@ggapgn%%aﬁﬁgi oh e d St Mt rate of
T hﬁ ge-lnF\'oﬁr r ¢5l | sté‘o’f’ﬁfe)’fléVcﬁ@vé@bént@H from the

chi osan S t hat” was to various sized pieces.
Exeugendlibe sltasdlejm :ieirats’BjDsmdm T hasstotatid hagra widthddf ten

Ginasedihe pheghies futfUd witcneiBke oftERlints %shawed a
fti‘hkkr‘?é‘éréqgf 13‘%%%&1"%3%"& Bhteed rberavithout he ude afiSingg

e batches 1n a Hamlton 8 cup Ham | ton
B@akmanatarwds tR@lqe@ce tioe @irtbedsaterial brthg axituger was

%)upl% tg‘éteﬁx né'?:ec rsggﬁg 1?1&%%’0‘9 é‘fa-og;@segggf Léf%nd‘@étem]med to

Beaislfdritadols e wiebland tirobgh tine felt.m at 15 nil's
t hi ckness. Two hundred twenty gol eces were cut from

t he wetheisher] wasiflexibla apd, FRlbstE CafelPitguliBiAimgisions of
e t
B TR IS0 OB i, Trese

q:f é@ﬁi wesfaidsd and gdacet | m theruppgirguamdnd rwowaddaldtssolutlon
Iastegfor tvvent%Wthl m nut n the

dime of 12-hpemiis df‘ dhe iow% fi 41 H/F\&ﬁe ggater saliva is
g{re%é’r‘?t‘ﬂ IdearhBles e bididddi@sbr meelst 3-8 drinties.

enzocaine to act as a plasticizer. It was
Example |

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 11 Ibs.

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

TIO02 2 DNP
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observed that a backing | ayer or dusting should be
used to keep the product |ayers from adhering to one

w@r@vloessoé n the roll stock. Exanple G The fol | P&I/N§2008/011634

ingredients were nixed in a dd blend, using nulti$f/&7924A01
batches in a Ham I ton 8 cup Ham | ton Beach/ Cui si nart

gﬂ% &inf 00d processor flor astotal ogwgntity of 5 kgs47
.4/7/924A01 The dry Hlend was|fed intao a single iscrew

gotaluder (L/D ration 36) W@h pmset at 180 and ja

nmn t 229N I £ + b 3 o o+ 1
barrel temperature——setla Ffor—the—+nirtt+at—=zone

coirrpciatrur©— oot at [ AY)

and 300 F for subsequent zones and the slot die. The
extru b twas ERrGd&d infadcbrhnd@vithi tAb dr8tess set
hour . ﬁasewﬁgusgoﬁavge of the flavor was vented F?r om
foreh Ewxexardple. ATard sesuitediio asimiledy unifosn product wab. As

| ot die, had idth of ten inches. TIhe. .
Bxbroitlati elien L eestt el e iRiRaRal e Tesulting
tRbekness of 12 mls and was rolled onto a roller

w t hout the use of any backing materials. Residence
he material in the extruder was approxi mately
ni net)ﬁ.

o be TR FOp e POLENBRE B R S P bpd LB Mitpie
paeiesia Hhaiitdh 8 cupdHamlitst Be&tiwCrssinar stylatfodd poocessor for
dimensions of 1 in. by 1 in. The pieces could be bent

adotal syestty 9fi @ R$ut breaking. This fornul a

denonstrat ed nucoadhesi on. Exanple H The fol |l ow ng
ingredients were mxed in j [tiple

tagredienti n a Hami | ton) 8 %up HEHPPH®N Beach/ Cui si nart

ty ke food—processor (for totat ' 10 kgs. 48
M%4A01 The dry |bl eﬁnﬁll V\ﬁéapgg |ﬁt%rhéle§ir)nql e screw

exflitoleF (L/D ration [36) 6w t hRoomestet at 180 and a

barrel temerature set at 230 F for the initial zone

&idersWasker or subseqyent 2zone¥Y 988 he sl ot dile. The

%i?ﬁ%%ewab fed—at rabe o P—%té(g %rrat ertail per

l'iquid basg of "t he avor s vented from

thaesbruder. The sl dt % wagretehn at 30 mils.| The
slot die had a widthlof ten ilnches  The sheet lwas

dennededintifleror he take off roMN&€Eeand showed |a

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,
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

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.



thi ckness of 13 mls and was rolled onto a roller
W t hout the use of any backing materials. Residence
W0 2008/0¢606 he material in the extruder was apprPXI/DaL06$/¢11634
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ni nety seconds.

to be uniformacross the web and through the roll.

Thi ckness was5f@easured and det er ni $4d47924A01

The

aﬁﬁgkﬂ&ﬁs TTexible a

nsions of 1 in.

Nd of 00
by i

€Ces were cut
ﬁsﬁpr%lfér

e pieces could

into
be bent

HPCddgr ees wi t hout

and nlacad. in thao nn
CATTOY T o A LELEL TI\

pr 6&Ki

HEOINF 12- 25 i nut e

er—g
5. Whe

ngqudlhagklieptdess wer
BRYLER in the | owe

c f ol ded
|l uti on
r gum

vy%}%rsl?gbeat er sativa
showed a di ssol uti on

S, pr
tine

o 5.4 4% nutes. x

anpl es
anpl e |

lystng mil tiple bhatc
BeR@sClui si nart styl

Bterdtol | owi ng i ngred

tch

S2S

S in
a

werge m xed in a dry

A Hymltaon 8@ ecuin Hao
T KATTT T C OUIT A~ A | T T

bl end,

H|ton

euggod
AT

u%?‘ﬁ%%ssor;or a tot

Al

ity of —Ti+tbs 4
was extruded in acco

r dance

%Hgﬁ{é{lu This—Tomnpos

t he process se

tion
[ forth

iIMOxxanple A and re

roduct web. As expe

sul2 ed
ted

DNPa simlarly unif

t he reduction—i-n—gly

Or m
cerin

Redi#48 t he t acki nes

s_(7f5t

heogrigul ti ng sheet .

Exanpl e

fottowng—TTgr
:TS?‘t%S nmul ti pl e batch

yd‘l(ﬁjli
PS 1IN

S Were m xed 11T a dr

y bl end,

a Ham |l ton 8 cup Hanllton

Beach/ Cui sinart style food processor for a total

quantity of 6 | bs.

Thi s conpasition was extruded in

accor dHit @nnPleRdiwies frdbirde @ slaglersgrew xtrusies isiloration 36) with
argpn 5&?&' #éﬁjﬁh@ aaoérjtrgf' tkﬂ{éjéfafﬂ?% fs8f 3t P6E ‘ﬁ-’uﬁk tE
renoval - of -t r ther

e plas

I1ClZz

confained in o

thitidine and

f280nE IfassubsemjuePt appes madGhg cidt, didi Thaextradeewsslfgd at a rate of

the flexibilit

kSRt salgral ettty

si xty days. The abse

and

nce of

plasticizer is

I f ot .Sheet .
0653 ofe eIt fadidbats VolgHGadT the flavor were
fJemredioht heBrsdéenmihéd srexgﬁe AAses & vednier TAE Kt die had a

desirabl e

fwidtts obtsin inches abe shegt whs textiiidad vih the t@kerafhollers and

R RN T AR

SRR gy

i

A0l wipevishg 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 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

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

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
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batches in a Ham I ton 8 cup Ham | ton Beach/ Cui si nart
style food processor for a total quantity of 6 | bs.50

W@20094F88A01 The dry blend was fed into a si nBCBUSHNE01634

extruder (L/D ration 36) w th5ipm set at 180 and a847.47924A01
barrel tenperature set at 260 F for the initial zone

aPss g8Mbiitedab tﬁb‘%%%ﬁﬂb Ié@éheﬁ)b%'&@otlﬁ%éih@imﬁ?%epﬁ?&ion
extruder was fed at a rate of 7 kg of material per
Hmiweesdhe pigcashe |i qui d base volatiles of the flavor

Ere vgnkﬁd fromthe extruder. The slot die was set at
€ VWrhe slot die had a width of ten inches The
sheet mses¥fBBdaHg\Widde W@qrﬂ e Wit fiodh Exttp@ @A were folded in

showed a thi ckness of 13 s and was rolled onto a
rhalf tortet distniegrationdinae én thenhuenal ieamidy ihtoelr ingaghy volunteers.

iﬁﬁ@%&%@egii drﬁé’&gggﬁs%sﬁgﬁz@ T T
ned to be uniformacross the web an

t ro The sheet was flexible and robgt?]
despi tR t@ﬂéN%@@Ff@am@fi ta fgtarrioe to gpiarmpne ywhetherdhep

t T s
S BREIBtu " Shee B BRI IE B tledn S 10 g of sheet
dom2G gtararbattte védvater. fusmgeem GadtmepHankterJ thevpatd was
served that silicate, too, ld serve, this role
rﬁ*@e%@wlteﬂo%é & i Rama et s (RtohbB A Fasion two
dRShirRNLR Pt Bstitigd 6 7axtT eme climactic
conditions. Exanple L Sheet fromthe Exanple K was cut
eEwIam@k)sd in a plastic hockey puck style cont ai ner.

cont ai SPoUAds SHRBFEMAGT G RRRRY fct Plifediohg sxpuged in
LR 0@t WRH tHE [pr6texsSOHE draprRi A C ARRAweRgWfbrmed to

Addi tionally, the container was exposed to extrene

tdstpeninedhe effest Romtdiof gompositipsdipeludingssadivn Ricatienate. pH
W&&Hef’é ﬁﬁ,fgg? FPTBFS’S&} 847.47924A01 was attributed to
2 ro

00Se tobacco in maintaining
separati on between the pieces. Exanple M Pieces of 350

TR PETE o, O vt caval oo AP~ pore Tored 1
ol ity Lonk fronl s b o nues.
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

TIO2 2 DNP

Citric Acid 1

Glycerin

Total 100
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Exanple N A test was perfornmed to determne to
determ ne whether the pH stability of the product. The

WG h@en4sshe exanpl e A was di ssolved - 10 g of sheEr/UBIW0#011634

20 gram bottle of water. Using2an OCakton pH neter, 8thé7924A01
pH was determ ned to be 6.8. The sanme material was

tEgdmpid p the sane fashion two nonths |ater and the
rml‘%s 6. 71 Exanple O Six pounds of the

chenmieh/teatesist ow were mi xed and extruded in
accordance wth

|
P o SRl e aR A e P R Bt Srid o ¥Heavy duty

aABestild AscHeiols bBtofPHbKLPA BHKRP 0L S Ib. I%'drM@fscale and
determned to be 7.34.52 847.47924A01 Exanpl e

Tdippedratadawer esdsn apgitierekedwolhtpbingareclip. \/Uéheéheavy duty

b EEF oY S BBl b T ¥ kpipienas UiBbed it puited
sslehy witldl gabereeto av 1. umﬁamﬁ@gtea"r) @ﬁwiehﬁmb@qymddut YA
bi nder clip. The heavy duty b to whic

HestesinedfocketPaks® Braath atripsd CGaol Mj@a w&é pymhe@@d) fiied at 0.5
I
Sk, 0,350 nd R1dy) g BBl MRORbPR | 06 fe

Sitr0.25 IfCowhildlantopatee/ddl CRIr Nikastexbt é@odrdnhg&tb the present

pounds, | d and Al lergy strip produced by
I\YBH%@HQ“ eda({@%q ed at 0.25 Ibs., while a

tobaccg 1"\5“0@@% N%lﬁ%%oﬁfg'@s@'teﬁsbﬁ r%eE@lt@éFéS%‘mpONant, is that

i nvention fai € nal n reasons
tdn bk afdession stresgth,sasashowo in tvm)of thet $amslet tempardtivek
n,two, of

of t tr th

UGS e hfleriet e JRD ahabERkEdinG"f (&P Shape. the
andnofeki@Hdhe EbmickaorPstopS AaRBpet PROJTRIAUSRME 48 tHad of the
line comes to a stop. A proper product, such as that

oPrespet ipvestion, shewithhaye suffleirntdeaniesisianee t bald urHpder

r d up under slitting and packagi ng.
SRR 3R akRadh

I'oavarl ability of N cotine in Tobacco
Hexamplsieet of the Present | nvention

Bioavailability of Nicotine in Tobacco Buccal Sheet of the Present Invention
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
tobacco has been widely studied. Most 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,
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
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vs. Bioavailability of Nicotine in Nulife Chewettes:
This exanple utilized sheets of Exanple A containing

wQ@ 200m488H6 t obacco. N coti ne absorption from snmPREUSNSS/011634

t obacco is widely considered&o be a critical 847.47924A01
conponent of tobacco satisfaction. N cotine uptake

Gotnaterokahasr. t PRatenehatudieisrentitiga) sStehddiseste ridutine
public health experts believe that Swedi sh SNUS styl e

plaskes leysls f@Pawihfw pseof tuy differepbtpesi fcrwedish Snusycompared
BRSEL2 18 ol RV TRORELE B el oBaceo

Rerdbfdh oNené ¥, Riumbet'3 {June 20@Br397403)and nuch
hi gher than nost existing nicotine replacenent

t her apn the Goethiatakngjtad lewns!haugvnpationts Rie —ianegieachdirpr for

RSP RRSL: and, g furirarth JSAl SR Rlediph BNO3Pand ata
Qethieht interal armg2iestive gum. LERdiresulBiy8icadinerplasma

Swedi sh Match has | ncorpqrated a study of nicotine
SBBeeHItn ‘b‘é’r"?d?ﬁ@@wﬂyﬁ%{‘g k;-LuneII and Mari enne

Lunel lTh%SL éi ?}gﬁgid}eﬁﬁhusg\ézeﬁﬁ%%in@%ﬁﬂcﬂbﬁ%n from the 2 mg

st andar d. Is entitled, "Steady state
gueotirivallp nzieoes theyeicstinebbsoiptignfsema “Gateh LiyfNigi.enCatch

R -
|dPRA l?ﬁ%?@h%ﬁrl?’@l'o@l%d%vé\“ﬁ'@g mg ?u]rhftﬁy #eatch Licorice

97-403). In the Gothiatek cited Lunell study,

plaat cantains B0 mgmfdebaeash hour for twel ve hours -- one

o 2 el L5 R, 21RIE b MR e

MidrR thé EUREIRSITRIyOONICR Riosati panietits gach soahawth amadditional dose)
The Lunell study denonstrates that nicotine

éﬂ_@‘oi@@lﬁ@r@mﬁd PBIRt Ratientedo gamRAre tiRINGP tier3RstaspiigR from 2

n rpt: ’ h-at i
RS EnUERTBANR 15 ) o BLED RS Mgt st
lplmhita)ﬁontzsbnwaﬂimtigieamhmeIiﬁsbcbwnMrFég.r&arI y doubl ed
300 mlore baRisdiRe. 6 sPesabhb raddhiet; s ieedeRl -
?teﬁg)g‘?tﬂ@-%%qgé%é, sﬁii?lecﬂo%‘ei, B%Jsjs‘é)b@ﬂc&ﬁ%;éthﬁe bivaehilability

whi ¢ osed patients each hour with an

afiady imasalondosted of nicotine of a tobacco product sheet of the present
invention compared with that of Nulife Chewettes (containing Nicotine
Polacrilex USP equivalent to Nicotine 2mg) of Ceejay Healthcare Private Ltd.,
India (In technical collaboration with Positive Healthcare LLC, New York,
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.

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).



10

15

20

25

30

was perforned on six patients to conpare the nicotine
absorption froma tobacco sheet containing 75 ng of

WO omaoessos th a 2 ng gum The nicotine pl asma PCT/US2008/011634

concentration time curve is shbwn in Fig. 8 . More847:47924A01
particul arly, an open |abel, random zed,

two- t redd SRAY waYBsRdL&@ed ih wBnffiaHeawath IBHgIGuideltss for

crossover cohnparative bioavailability stud
EmeduClinidaldPrastices. Indiast Gaoddblinied) Ryasticrs éﬂﬂ‘%tneéf 2005)

Eﬁmt 5:—3@0@ cheﬂ e%& ﬁgg&gﬁ%ﬁgawﬁg%é@toﬁbgwﬁ f:’grticipants

oA rRNthet &lﬁ‘é&lﬁl@%ldﬁﬁln%fﬁiéd o tHeePialarieen bhEetsinki (WMA
rivate Ltd., India (In technical collaboration with

GierieralAssemblyhdakyo 20B4).New York, USA) with at | east

oo RS I P gt BRSPS Tha o e
Wéiﬁaﬁlabml:y ofl migetné Fatheotn pﬂdmits:in(tséalth@eaﬂultﬂnwlae male
oral dose of tobacco buccal heet of t

sHbISeES Bﬂd%f@ﬂéimtﬂ%s dosi(g iy aapn'tﬁfcl?@ﬁgg St?EJSn@dverse
?Cteﬁ e%@@es | co | ne‘%b/ ﬁﬂé‘fol%f‘arﬁ\%l ffleTefl'B?”\%hH‘?\?ullfe Chewettes.

ontai nrng acrilex eqU|va ent to
Heabﬁwwnadﬁltcghal%mlﬁatﬁens wdarb;se(&zéqadaﬁomm& paneleof volunteers

e T3 BB U Ak FOAREEH 9 i
%‘éﬁ&?a? %ﬂﬁ%ly-rﬁlbfo@t S8y g%éré] @&@Hﬁh@ﬁbh F G eHEhice C@boratory

- @idelines for Good dinical Practices,
limetistigatBing! sCEh Asohrayrehesti E€G ierdetalegisal pmmbemicaivr

- Et hi Gui d £

SEroIPO AL TR G Vet Re PR O PEP o e eea
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safety and tolera ce FT- TBF nd Nul i f e Chewe
e e

Xy and ashihsaneiufians %%Péﬁ'éiélﬂ’”f?r&ﬁ{'?ﬁ%r the

gﬁu of volunteers and were screened for inclusion in
t st udy i ncl udi ng denography, nedical, personal &
fam | YA stastdary foemhwageprovigleddioaati thetsubiects @ howisrhsfere the

Id%smg {lme 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
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 9.30
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
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
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I nvestigations such as X ray chest, ECG
hemat ol ogi cal , biochem cal, serological & urinary

wae@bysioss were performed as part of screeni ng PCT/US2008/011634

procedures. Pre-Check in assef6nent was perforned 8f7-47924A01
the sel ected healthy volunteers. Al cohol breath
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all the selected subjects. Al subjects were healthy
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faord thearemidifing dudiitiypeate plasmaesmpleoweredoliated In theesecond
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contal nin out uration o
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S S e mBhARast BoblE L PR i

Qﬁﬁh%l% fORYI8fe Baer Rl ﬁ”AE@l%nﬁt% (?@Q(Qd@ua'dﬁtaﬁﬁ‘fHMas by

period, a total of 14 bl sanpl es each) were
qadkeareadatio noethod. Houelgbpscb(jﬂs%) Ijne&aw regreseo@nlwes performed to
d%t% Oihso 00. 75t } Og 0. 1.25, 0 1.50, 02.00,

%'6“'”6 6(5:,0'168”66 AR ET 68 M)e%ours post - dose. The

total Aelingi® ofdl ddseost tobhbet BubcaIeshedt bf 81t pﬂefsehhirﬁentlon (FT-
study was about 166 ml. After collection, blood

sTaB.lf)) @sugllfsmWﬁmwasmn@nts&ﬂed. in @geh rariogodbertpratment
ashs iR Erdladby s ARRAN Aol PR e M vegp gpon

aﬂdg%tdmmaﬁstmtmn 200C. The first 1 m of t he pI asna
sanpl es were collected in th(i first aliquot and the

remai MMhesbiertsvere aliRealed iaiva fiegiraenis: EO@%WF@Ct ed
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for any adverse everit. The al ytes N cotine, Cotinine
ad1$olmda caaipleehn diaiodk M&-34b m:hutesﬂer thesheeidoatissatven

SerpolelSis Ot fBaeRsiA SEherdhA Rhrs a7 1SSk, e Yians
3eHsdrehentSBIA post-study laboratory tests confirmed the absence of
significant changes in the subject’s state of health. Both formulations were
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.

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 AUCis are 5.66, 19.54, 27.30 and 3.89,



cartridges. The sanples were injected into a liquid
chr omat ogr aphy coupl ed with mass spectroscopy

W@ L@INBH6NMS) usi ng Phenonenex Luna HI LI C 200A, BODKSRN81911634
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csavms%%e(bsf 111048801 aA§ 134848920, @3 06®4 td@@e&heay
di ssol ve con‘pl etely. Upon conclusion of the clini cal

dRdbe feegpi@: st udy, vital signs measurenents and

R R e b R T

Bot h feparu$pddifteds were wel |l tol erated and there were
no rel evant differences in safet rofil es observed

bet weeMUbh ﬁ@éﬁ@#@@%ﬁ@ Plaga copsentratign Mareug e
carri ed,/Qut o fifle %ﬁS&L heasoryId End&itiBbn, as

Thr oughout ™ t he stu jects had normal vitals
and nocaitlleteyi loy tk&aMeMeamoeﬁaI@mﬂmdd Upon anal ysi s
of dat it was observed that the Test Product ..

(FT- TB‘S‘)’C@h S Hé’F’ebﬁ’tf‘a‘s’/E?l’E’o??r?‘i%V‘t"&F'BPi‘ﬂeés‘f%ﬁ'ﬁ‘et he
Ref er eqifi9e Fiopd tifte O 10 indHityf AUCERWe@fcUlseata thiedlim

Ni cotine Pol acrilex USP equivalent to N cotine 2ng) of

Ceej ayoftiidCOHIv® thme ratia of thedast megsarablaplasrna

O, Cicenlathap she SpipRiaE ey REnShE" S0 "
3. 89, HAUBH .4 tA8 40 apdRatdd ar@2 uBder tresplasinavel y. The
PK paraneters of Cotinine for Test and Reference for

Cnax, ReENHREORVESFHS time M4 Vaiume pj distributigrsbgsedipp
15. 37,:18% 7 respectively. The Vz (Vol une of
Di st r| %ttfagﬁ mal ?ﬁéeésrt and Reference for N cotine and
Coti ni @lscTaxtaal HotR6Clé8earee, amtBdcaicldteginals 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:
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.

TBF=Tobacco Buccal Film (sheet)

CRF=Case Report Form

AE=Adverse Event

ANOVA=Analysis of Variance
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4319888. 30, 127879. 28 respectively and even the
clearance (C) also depicts a better profile of Test

waraBefees ence for N cotine and Coti ni ne such BGI/US2008/011634

3378838. 03, 110488. 18 and 153492. 40, 9106. 64 847.47924A01
respectively. In the foregoing: Crac=Maxi mum nmeasur ed

pI as "&Lﬁé?%ﬁ 6%'e°(fbr%\éﬁ[r tiBR of B tiRBARA afiRFGhé 'sBfjects’ blood is

e area under t asnra concentration versus
tpla’ee«t wsvimefin éig.t8 for tbetsampie of &z prasesd irtendion (curve 40) and

cr:]tgnce trati onma?s cal cyl ted by the |inear trapezoidal
PHEErCRE,A (ac%ﬂ’% nder the plasma concentration

Ver sustjé 78 rﬁ@rtcy@aédooéﬂéét@? tRe P%é(—ﬁft lifention & a nhéan Crmax
calculated as " the sum of plus the ratio of the

| (BAXimeias pla@maacpmwfeatmhoéﬁtﬁﬁas campareéavith a mean Cpayx for

dhec? (i diel 8 S -BBlna e als BRBG gy BY R 7S mo
\febHB®o 8heél 1sdd abﬁéé@wxngdreamﬁa@ thergrasab ddheeatration

CNTot al body cl earance and is cal cul ated as CL=
Dessptime\egavadienveero Relifindrel 27.88 ageempaediwilg a mean

CRDEECH 30 S 2o cRELLARENL Pk i

| ast nEas implicationcsithisadtuan is Wdr@ﬁﬁatm Wmﬁent of the
[/ AUCl ast MRTI NF=Mean Resi dence Ti ne when th

craﬁ%aﬁ bigavatiabifityraftab @@,ccemtamdaméaet%eﬁentiw.nwnted sheet. A

ARG APy B MO e um,

Gmﬁe:@msthé.mmell skad ynindicadey thatea B0@ mg AN panahyserely mimics
of Vari anci657 847f 47924A01, The nmean of the
D ABANVRUNGOYD 1aF BGOHAR GHVEMt of the subjects'

bE R plé 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
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)
and at 5 minutes it weighed 277 mg., at 7 minutes 261 mg., and at 10 minutes
237 mg. It was therefore concluded 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
following results:

2 minutes suck test: 462 mg.

4 minutes: 301 mg.

5 minutes: 119 mg.

7 minutes: trace.
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plotted vs. tine in Fig. 8 for the sanple of the
present invention (curve 40) and the reference sanple

W@ ecwpweseds 1) . The 75 ng tobacco sheet of the PCEESUS8/011634

i nvention had a nmean Cmax (nm®8 num pl asma 847.47924A01
concentration) of 5.66 as conpared with a nean Crax

for thge fedtval/raptiatdd Hth 5GX ARL6 this ERemiptd Pr\sitic inspluble
by 30% The 75 ng tobacco sheet had a nean AUC, nf

gelyeer (pelecrileky aptd3ab reer@wnthase)on versus tine curve

fromzero to. infinity)l.of 27.30 as conpared with a
nmean é\U@PH Sor the é‘)md%EUm of 22.87 - exceeding the

ref er gpgiautsn by 16%370hegi npl i cation of this study is
the dramati c enhancenent of the nicotine

bi oavaimiaptasity of t3J&VE- contained in the presently

i nvented et. A75 eet delivered substantially

nor e Zing'gﬁfbﬁsé t han aij%rr@ahi cotine gum whereas the

Lunel hoshindied: ndi cat @30tmgt a 300 ng SNUS pouch nerely
mmcs a 2 ng nicotine gumfor nicotine deliver . ,
Eimppnaluted Sratihedesolbbipelymer il lengery e tie)for gissolution.

B3AL Bk Ve orkiPuBRe nBihcd st BéIBARAIS Bhighly lrifi
grossheied polyacelic dopolyroeraseplied igitydragen formgmihisspolymer

added to 30 gmqof .the starti.ng conposition of Exanple
h?%%%%@ws%t%%mé]mf gﬁf'ﬁ%csto form a sheet between
two pwgs%fﬁesw d foil. Apeakerid EalioRsromatge dsigm

of the starting conposition of Exanple A was made into
a shedatris60untyrei eces wer@rassinked polyacpdicrcopphemer

contral examml e A was suc .5 mnutes and wei ght
was dgmcﬁ'(?f@%%ﬁ: At 7 ﬁﬁ%ﬁt{c’%&!'éa control trace was
pr esepihysiagforth:suck test wastedonsf-ahito Gidegréé dowetg @owder

(25%or "125ng. is gumbase) and at 5 mnutes it
wei ghéeniofarmyg. | at 7 ni nut¥droged ng., and at 10

m nut %ﬁgéﬁﬁ%n@éuse )g he;qb@r_ezogpncl uded that the

i nsol in Nicorette, polachlex, wll

| engt hen t Re20l) sstB%tmaxr. ti me because it is not water
sol ubl e. The test s repeated with 500 ng of the
control exaf%—©37H8in the fol lowing results: 2

m nut g4 HYSkcH e C4B4cit- 10.0 meqg/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 rollers 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
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4 mnutes: 301 ng. 5 mnutes: 119 ng. 7 m nutes:
trace.58 847.4 y 4A01 The test was repeated with 500

worgooof4dehé s Exanple P with insol uble pol ymer PCT/US2008/011634

(pol acrilex) and (125 nmy. gunbBase): 2 minutes: 47@47.47924A01
ng. 4 mnutes: 370 ng. 5 mnutes: 310 ng. 7 m nutes:

Fhateiy. fl:Hlsr?\éW%@ﬁerlgmaggher‘\ bxtrﬁdé@r}? bég@r@ahaétwﬁrhﬂhe

i nsol ubl e polynmer w il Tengthen the tine

cpresesksupammeﬂers wf Ekamm@koﬂwyxwaded call anoek wasexeailent and

R R G T e SROR A HAE g Ehraple .
pmwmrwé@ébké’@eﬁ%bptﬁenﬂrob@%%lf BT Rﬁé@@n@m\@rnméhls@@ports re-

Type of Resin: Wak acid cation exchange resin Matrix
sseueitwagie roatsgiEls.nked pol yacrylic copol yner

anc'%‘l ﬁgg group: Carboxylic Physical form Wite to

fine free fl owi ng powder lonic form

Hydr ogeRe B@fuhdfﬂfethélslértl69’%0%3@&&0n*oflEQameB/Nwa?@%lxed by the
15% max. - - 85% mn. Total Exchange Capacity

B3ne ﬁ%@jh@ﬁ@sg&@mplﬂ ) THs! i waspreﬁ%bb@w\r@n tNVOameces of
S%ﬁﬂ?ﬁ‘ﬂ{hxﬁ%Ye?hé f{m gé g@lcggﬁ rﬁ%f’e‘? E?Wé%dscan%fw%ﬁ\?dn befween a hot

arting conmposi WEre m xe
Srate ae32HHaherditrgidea Aot Trba whivh was pesssatbdolvh iodnthe
wer e used %o extrude a sheet, écegt the dj e was
) Hed i

srerecndhefieat A0d RIEFSYIg Me EomGRBPT BN ShREL The
h@guﬁlhg sPlcle® € Wﬁs%né\)é‘hr |ﬁ€tﬁlcﬂﬁe§§%ﬁﬁ1ﬁat t ﬁégé’fhl&lt}?ess of 30 mils

hee was observed t € conmposition
cang wabdlexdnde still thicker by

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 wWT

Sample ID 082516 082516 082516 082516
Tobacco

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

Constituent
Nicotine (ug/g) 3846 154 3655 4038
Nornicotine (1a/g) NQ NQ N/A N/A
Anabasine (ug/g) NQ NQ N/A N/A
Myosmine (bg/g) BDL BDL N/A N/A
Anatabine (Hg/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.
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was observed that the process of the present invention
supports re use of waste naterials. Exanple U One

pound 2f t MEhé hahhgugows)xasidablencahpésitioplagcérdiag to claim 1,
m xed bty t he sane

e net hod as Exanple A, The m x was .
pyhereinythectamrasition deesdid CQf‘tad'ir‘m @ﬁfm‘@ﬁbq il .Ca?fr%“%iacry"c

TR SRR ALt DR BB R RoR, el ot
drrofancepelysaaded miethyl vinyhethieramd! matss aciel ordntadiridee or
conpositign into a sheet. The resulting sheet was

éhergets hi ckness, with an average thickness of 30
mls and was flexible. Exanple V Sanples of the
extruded conposition of Exanple A were sent to a
val i dad.ed, Thé ndnpguegus,axtiudabledeempesitieptaccheding to claim 1,

ni cotine concentr.atipn. The result f : .
el fast o TirOb o el it B EaEaE saloBEb i
8 T,Mgcwlténéé'déy@cs Stslof ede dolymbig)id walr%plubl
U Li m'rst (959 Conslt it ue%?ﬁpli cotoi ne ?r%)/)gp 3846W154fg%u °
gtz ge-polymer of methyl vinyl ether and maleic acid or anhydride, and

salts thereof, and plasticizer.

4, The nonaqueous, extrudable composition according to claim 1,
wherein the composition does not contain polycarbophil, carbomer, acrylic
polymers, polyacrylic acids, copolymers of these polymers, a water soluble
salt of a co-polymer of methyl vinyl ether and maleic acid or anhydride, and

salts thereof, plasticizer and polyethylene oxide.

5. The nonaqueous, extrudable composition according to claim 1,
wherein the at least one thermoplastic polymer comprises hydroxypropyi
cellulose (HPC).

6. The nonaqueous, extrudable composition according to claim 5,
wherein the HPC comprises HPCLF, HPCELF or HPCEF.

7. The nonaqueous, extrudable composition according to claim 1,
wherein the at least one polymer comprises at least one polymer selected

from the group consisting of cellulose ethers, polyethylene oxide,
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W@ owhg)8eb8. 5 1.6 56.5 60.6 A review of these rEGUUSH08/011634
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conposi tion according to 1, wherein

azaﬂplwet(il-ﬁTCbcbwgrqmr@mﬂmfthyb@llylgaewwl@), am@mﬁ%ﬁ
e HROE B ik BOEH o1 6 salt of & Lo pol yier

of methyl vinyl ether and maleic acid or anhydride, or

salts thereof. 3. The nonaqueous, extrudable i .
conpos8t i onThe #EPaAHECYES xtiaidable comepsitinn@gsording to claim 1,

Wﬁ%’r%ﬂﬁ He Igggtsoﬁ‘%ér?e;r%%hc%l rglgF QQQ@S#S&%&%W%% oxide

acrylic polyners, Cc ac

t(PE®).pol ynmers, a water soluble salt of a co-polyner
of nmethyl vinyl ether and maleic acid or anhydri de,
and salts thereof, and plasticizer. 4. The nonaqueous,

ext rudgbl e ?Hé'ﬂ@ﬁggh%‘ué}%&ﬁﬂiaﬁ% &&mﬁbéiitiﬂhg)a}%cpﬁﬁﬁéit@ claim 1,

the conposition S not contain polycarbo

oshdreirethe bioaglive agehlyiser dry povgercryl i ¢ aci ds,

copol ymers of these polyners, a water soluble salt of
a co-polynmer of nethyl vinyl ether and maleic acid or

anhydrigle, aRe ndAbhEcbiES@udaBleasdmpbéfibnaitdording to claim 1,
pol yet hyl ene oxi de.” 5. The nonaqueous, extrudable

cuheren theobiogctve apagt is@ BeRAGHEDUSWITRIG n the at | east

one thernopl astic pol ymer conprises hydroxypropyl

cellulose (HPC). 6 . The nonaqueous, extrudable

conposit.i onTiae @ohdqngoti® exXtidabfe composition according to claim 10,

wherein the bioactive agent is simethicone.

12.  The nonaqueous, extrudable composition according to claim 1,

further comprising a mucosal absorbing enhancer.

13. The nonaqueous, extrudable composition according to claim 12,

wherein the mucosal absorbing enhancer is polyethylene glycol.

14.  The nonaqueous, extrudable composition according to claim 1,

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

15.  The nonaqueous, extrudable composition according to claim 14,
wherein the buffering agent is present in an amount to provide the
composition with a pH of 3 to 9 when the composition is present in a user’s

mouth.
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L andT el n TR " 8RRAGOIEROASGRich BBporRid # Suim 1.
APRPSInTRE coApoition motudes ldes i1 0 vit. % Thatenonaqueous,

ext rudabl e conposition according to claim1, wherein

the bioactive agent is a dry powder. 10. The

nonaqyego | & SoAHH i lcfim 1,

L ndBai Re fgEREs - ERRaT LoRBodfRdecRIng (6 ol
diherdinehe dicaptzewsgerd)s sahlde B watgrosi ti on accordi ng

to claim 10, wherein the bioactive agent is

si met hi cone. 12. The nonaqueous, extrudabl e

CoNposigt TR ReffRfUEons éx@ru@'a%lé"bém;lgf)%ibhfécc@@d\”ﬁg it& ickgmad ,
nmucosal absorbing enhancer. 13 . The nonaqueous,
svhtereitdbkdicactivesagdrdris dnasdukle g wade| ai m 12, wherein

t he nucosal absorbi ng enhancer is polyethylene glycol.

14. The nonaqueous, extrudabl e conposition according

to cl gign 1, THURbhEGUSSUR lexsrutigbre dvrhpesitiog aggerding & claim 1,
controlling a pH of the conposition. 15. The
feaefueasnRrisiag @ flRMBING 3@8fPosi ti on according to claim

14, wherein the buffering agent is present in an

anount to provide the conposition with a pHof 3 to 9

when tXe cofmoadhaquedss, mxasidable corapasitiohsacooding 6o 2laim 1,
847.47924A01 16. The nonaqueous, extrudable

SerpRIssamBRsing GP'@sHgZeo cl ai m 14,

22.  The nonaqueous, extrudable composition according to claim 21,
wherein the plasticizer is present at least one of polypropylene glycol,

polyethylene glycol, glycerin, glycerol and a water soluble edible polyol.

23.  The nonaqueous, extrudable composition according to claim 22,
wherein the plasticizer is present in an amount up to 30% based on the weight

of the thermoplastic polymer.

24. The nonaqueous, extrudable composition according to claim 21,
wherein the at least one polymer comprises HPC, and the plasticizer

comprises polyethylene oxide.



wherein the buffering agent is present in an amount to
provi de the conposition with a pH of 6 to 8 when the

W@ impos86hé on i s present in a user's nouth. 17.Pd1Es2008/011634
nonaqueous, extrudabl e conposBBi on according to cl &4 f#7924A01
1, wherein the conposition includes |less than 10 wt %

wat er.od.8. Thée nBRAANESES Sex@rtidabiBb mpositibASAdcofding to claim 1,

according to claim1, wherein the bioactive agent is
suhereirethenatlenst ong thermuplastitapriyoes coxprisestd water soluble
coog‘posi tion according to claim1l1, wherein the

HOALE ve agent is insoluble in water. 20. The

nonaqueous, extrudabl e conposition according to claim

1, further conprising a flavoring agent., 2 1. The _
nonaquédus, Teanpnaaueeus.crfbsiable aoapesitignrecosdiog e glaim 1,

SundSLBRLaCEER o B MdRARl: Bh8iteri Gonfilfd ip 2n gpunt of at
dedst DR oF thBavidledongpdsitionn.s present at | east one

of pol ypropyl ene glycol, polyethylene glycol,
gl ycerin, glycerol and a water soluble edible polyol.

23. Th§7.”°”?HQME\BHéqHSﬁ%U%ﬁQJScﬁb%’HBﬁxﬂo‘sit%ﬂ éacfcg)féuﬂh 8 claim 1,

to claim 22, er el Cl Z€r "1 S prese
aminerein the apleabfohea seernwplaste pelygier i®tontained in an amount up

ther nopl astj c polynmer. 24, The nonaqueous, extrudable
685&\@'%{0#86}1%8@191 CRPRASMA™Mi m 2 1 , wherein the at
| east one pol yner conprises HPC and the plasticizer

conpri ses pol yet hyl ene oxi de. 63 847. 47924A01 25. The
nonaquédus, Tea nondgbeeus exfrudablecrorapesition agcerding to olaim 1,

1. wherein the. at | t th | asti I
SR RE oggiEs agstinelids Jhisn SsdenskdSithagueous,
ext rudabl e conposition according to claim1, wherein

the at | east one thernoplastic polynmer is contained in
an anodfht of hanonagyeoys extrusiabletcamppgitien asapedia faoelaim 1,

e R BRAHER Be R UBRBRE™, hermopl ast i ¢
pol ymer is contained in an anmount up

30. 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 bioactive agent other than tobacco, the
composition not containing polycarbophil, the sheet comprising a matrix
comprising the at least one thermoplastic polymer and the bioactive agent
distributed in the matrix, the matrix being soluble in the mucosa of a user and

resulting in sustained release of the bioactive agent to the user.

31.  The extruded bioactive product according to claim 30, wherein
the composition does not contain polycarbophil, carbomer, acrylic polymers,
polyacrylic acids, copolymers of these polymers, a water soluble salt of a co-

polymer of methyl vinyl ether and maleic acid or anhydride, or salts thereof.

32. The extruded bioactive product according to claim 30, wherein
the composition does not contain polycarbophil, carbomer, acrylic polymers,

polyacrylic acids, copolymers of these polymers, a water soluble salt of a co-



to 50 wt % of the whol e conposition. 28. The nonaqueous
extrudabl e conposition according to claim1, wherein

wo b@loissect i ve agent includes an ion exchange PEBUR2008/011634
29. The nonaqueous extrudabl e6donposition accordi ng4t-47924A01
claim1, wherein the bioactive agent includes
%I%ﬂ%ﬁ@f n?&h%lf‘\ﬂn)ﬂ)@tﬁé'[dﬁﬁd biAaietdci® oPBARYE & U st Whereof,
a sheet made by extruding or hot nelt shaping a
renchplasticgigetonposi ti on conprising at | east one
t her nopl astic polynmer and a bi oactive agent other than
t obacco, the conposition not containing polycarbophil,
the shespt C‘I’H@'@!xﬁrbﬂ@d%id&@étﬁ/e?r@@ﬂ@tr 4&dordinghe cdiml 8@swherein
one thernopl astic polynmer and the bioactive agent
dhgtqqnmsagom doed&otgeniain pelysaraanhilx cakiomers acopicdalymers,

t f | 1] [ j
TSR ol Sab3TeRD o LR Porlelrs SUBIE Bitble galtof a co
Y3 lymee df patRgitving dihedasd neleierabidor bahgdhden A salts thereof,
wherein the conposition does not contain

paslicizeropnd polyetienexidgeryl i ¢ pol ymers, pol yacrylic

aci ds, copolymers of these polyners, a water sol uble

salt of a co polynmer of nethyl vinyl ether and naleic

aci d oB4.anhyHeietéruded tsaddtivet predact ac@dinghte aait Adedherein
bi oactive product according to claim 30, wherein the
c@ﬁ‘p’%ﬁeﬁiﬁ@ﬁ %E?é’éarﬂﬂiﬁa'&%?ﬂ ‘n pol ycar bophil, carboner,
acrylic polyners, polyacrylic acids, copolyners of

t hese polyners, a water soluble salt of a co64

847. 47824 A0Thp @xynudeddfioadivieyproduatyacastriding tarckainuBéi wherein

id, or.anhydride, an | ts, thereof, and plasticizer.
%%'.e sﬂ?@tg@?%@‘é‘g‘rﬁ%a‘) t1i%va‘8 %Orgﬁﬁct according to claim
30, wherein the conposition does not contain
pol ycar bophi | , carbomer, acrylic polyners, polyacrﬁlic

aci ds, 3@opoll haexirugeditieacivisrpaietaceordingde daimBPewherein
Lt Lo | ei
Retetdrad PR coffr iy dh BEneHE (PEO)TT ond

pol yet hyl ene oxide. 34. The extruded bi oactive product
according tao claim30, wherein the sheet has a

rect ang(l ar TSRYUISS bigaiveRPAHELREFBELG PeI3iMbdlcyvherein
?@%ﬁtﬂ%@% %ﬁf’é %@p{o@rggymnﬁy%swarBst?pr%BﬂeéeN&?&@(HPC).

38. The extruded bioactive product according to claim 37, wherein
the HPC comprises HPCLF, HPCELF or HPCEF.

39. The extruded bioactive product according to claim 30, wherein

the bioactive is in the form of a powder.

40. The extruded bioactive product according to claim 30, wherein

the bioactive is in the form of a nonaqueous liquid.

41. The extruded bioactive product according to claim 30, further

comprising a mucosal absorbing enhancer.



36. The extruded bioactive product according to claim
30, wherein the at | east one pol yner conprises

w@odogmtdsys ene oxi de (PEO). 37. The extruded biPET/US2068/011634
product according to clai m3065wherein the at | eas®47.47924A01
one pol ymer conprises hydroxypropyl cellul ose (HPC).
38. The extthgladirlied bidHeive REYGE REofdiAbNe clAmC3@i flrther
37, wherein the HPC conprises HPCLF, HPCELF or HPCEF.
Iwmpising et buffteithgoagenttfor eoptralting @ rid ©bthi agmpesitivai m
30, wherein the bioactive is in the formof a powder.
40. The extruded bi oactive product according to claim
30, whes ei nThdexklLaag bivsetive grodtdteadeordingfto @laim 42, wherein
nonaqueous liquid. 4 1. The extruded bioactive product
dbe buffeniggtagent ig present fruan aerowd e Pravidg the ﬁmgmwﬂh a pH of

3 Sk PR osBRhif fd0g R nd b Sty

conprising a buffering agent for controlling a pH of

the conposition. 43. The extruded bi oactive praqduct .
accor dthg t Bhe exirddag bigmdiveinodue ansordingig clrjengo, wherein

A3 et AR ed SnRe M aigerdinllel 1 e P

e conmpositron present in the
user's nouth. 44. The extruded bi oactive product

according to claim30, wherein the bioactive en .
i ncl udds anT'i‘%ﬁXEFHGﬁg%%aqt'é@RWdH@t. aCﬂ?ég'QQttPl?g%H‘ 44, wherein

%QQﬁééé{ﬁleggrggH&t is3q ¢ ?’(Brﬁrgofc 8 sﬁb@# H’gé‘igﬁ AMRIGIR s dr8ater than

bi oactive uct isint ormo eet having a
tH) ollness greater than 10 ml. 46. The extruded

bi oacti ve product according to claim 30, wherein the
bi oactive product is in the formof a sheet having a

thi ckngss greaiefirulibamiddttivel proddct ddtor@ngtdd®fim 30, wherein
bi oactive product according to claim 30, wherein the

Bheddeactyyeayeduch indn dioe forehpt a sheet havingaethisknesg«ageater than

b{'q)ﬁﬁltive product according to claim30, wherein the

extruded conposition includes less than 4 wt % wat er.

49. The extruded bioactive product according to claim

30, further ] ] . . i
47.  The extruded bioactive product according to claim 30, wherein

the bioactive agent includes chitosan.

48. The extruded bioactive product according to claim 30, wherein

the extruded composition includes less than 4 wt % water.

49. The extruded bioactive product according to claim 30, further

comprising a flavoring.

50. The extruded bioactive product according to claim 30, further

comprising a plasticizer.

51. The extruded bioactive product according to claim 50, wherein
plasticizer is at least one of polypropylene glycol, polyethylene glycol, glycerin

and glycerol.



conprising a flavoring. 50. The extruded bioactive

product according to claim30, further conprising a
w@b@svissdger. 5 1. The extruded bioactive prodeCt/US2008/011634

according to claimb50, wherei@6plasticizer is at | 845¢7924A01

one of pol ypropyl ene glycol, polyethylene glycol,

gl ycergn anthgkxeedad bfifackded ptd@2tAttording T el 51idelderein

bi oacti ve product according to claim5 1, wherein the
gheplasticizer is Breseat shan @ameintapoiont0ePasedendhmweight of the

' . t her nopl astic polynmer. 53. The
gﬁgmg%ﬁ; gélg |Sr'e product according to claimb50,

wherein the plasticizer is present in an anount up to
30% based on the weight of the thernoplastic

L . | ol yner. i
54. THE-ext Hiriggruded siqardve msedieet ascesiingig A wherein
. |
e p1EIoEs i RsEDe ] o Frnd STl o WP of the
tRedfopiaktic polydiersol ve in the oral cavity. 55. The
extruded bi oactive product according to claim 30,
wherein the sheet has a tensile strength of at |east 4

I'bs. 54 T @é&fruslﬁgbs'a%-@&iﬁvsa@ét%&#dia@qercaﬂémgﬁﬁe,q,vherem

cl ai m 30, ereint eet has a unifornmity int _
rthegbeef ha9en d/eragd disselutioaetimeiod &ctoi Meminggsand a thickness
accordin c¢laLm 30, wherein the at | east one
 apnbprihetey ERgr o RN EINEE T & Bhount of a

| east 20 wt % of the whole conposition. 58. The

extruded bioactive product according to claim 30, .
wher ei 3P.t heThe exsaded diradtive Mreguciaccorgiopytaetaim 30, wherein
[ : e I r 9. The extruded
PEaEREBeg AAahEle SPEHR OB AR 30 ner ei n ¢ he
conposition contains |less than 80 wt % of the bioactive
agent._60. An extruded bioactive gtr oduct, conpri Si

nonaqu¥dus E%ﬁégi’@?‘%@i%ﬁ'ﬁ?igpﬂﬁ _achoé%igﬂ tgpaim 58, wherein
tth%%ﬁ%@* ﬂé%'a%rﬁ@r%ﬁ‘ﬁ?rin@ﬁ‘@ réndd BREidde agent other than
tobacco, t oSt t

e conp Ion not~ contal ni ng pol ycarbophil,
in a formthat nay be placed on nucosal tissue and

havi ngsfn a'}ll'?er %Qt?ugleg%Cl)cl)aucttljvgnproduct according to claim 30, wherein

the at least one thermoplastic polymer is contained in an amount of at least 20

wt % of the whole composition.

58. The extruded bioactive product according to claim 30, wherein

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

59. The extruded bioactive product according to claim 30, wherein

the composition contains less than 80 wt% of the bioactive agent.

60. An extruded bioactive product comprising a nonaqueous
composition comprising at least one thermoplastic polymer and a bioactive
agent other than tobacco, the composition not containing polycarbophil, in a
form that may be placed on mucosal tissue and having an average dissolution

time of 5 to 50 minutes, measured for a composition in the form of a sheet



time of 5 to 50 mnutes, neasured for a conposition in
the formof a sheet6 7 847.47924A01 having a surface
war@aogssnsequent with confort and bioactive | obdi/nsRoasiel1634
a thickness of approxinmately 80-50 nil. 6 1. The 94/-4/924A01
extruded bi oactive product according to claim60,
H’Qﬁh@'d”s&r'?@c_é@@@%bhé@@u&ﬂ&ﬁitm_@brrﬁ@rlﬂtaaadrbioactive loading and a
ol yCar bophil, carboner, acrylic polynmers, polyacrylic
thickhssofEppyaimately thé9enibol yrers, a wat er sol ubl e
salt of a co polyner of nethyl vinyl ether and maleic
acid or anhydride, or salts thereof. 62. The extruded
bi oacive MhedsiaiudiEBiodictige productiaccoflingweckeim athevherein
conposition does not contain polycarbophil, carboner

the gompogitipprfiaes n@istopeinAqlcabPabil, GasRMpRAY Yl Polymers,

h VA | f -
i
gﬁq/rﬁ@* dfsmetrst eplyl ethiett apidasibleic 2eid. orténhythieleent saltiethereof.

i oactive product according to claim60, wherein the
conposi tion does not contain pol ycarbophil, carboner,

acryl igg po'ﬂ{éeéftrucpéﬁt Bf?n%rcﬁ}/é g)lr@&kq%ccﬁﬂﬁﬁé Y&"BI2¥mEO, wherein

these polyners, a water soluble salt of a co polyner
tiie sempykitionrddesehdtecordaih palyearbopbil dcarboeeyaerytie polymers,

pevarndicaagsaapoyBe ol Be3F aainet co Ak soLpE Fafl i a co-
g)%%ﬂ‘@ﬁéﬁh@ﬁﬂ%ir@/g@%@rié’rﬁi RARANE acREOLARSy R, @Rd salts thereof,

ange resin. The extruded bi oactive product '
andgldstigizero cl ai m 64, wherein the bioactive product
is in the formof a sheet having a thickness greater
than 10 m|. 66. The extruded bi oactive product

accor @39 the brirtd &P biodrgiveiprodingt ducoading te chrimdd@twherein
is in the formof a sheet having a thickness gr e?ter
thegomposition dres makcentainpRMCHOeRE i GAIPMAIugErYIIC polymers,

PP IR S el PRI SRt of a o
ohaner gemptind wirtyl atloarahihmaleic acad or 80hydride, faed saits thereof,
69. The extruded bi oactive

conmprising a flayoring. .
pﬂl%ﬁlﬁ'ﬁerz?é@o?%/ﬁ%‘y{%‘%@é!pﬁw 60, wherein
64. The extruded bioactive product according to claim 60, wherein

the bioactive agent includes an ion exchange resin.

65. The extruded bioactive product according to claim 64, wherein
the bioactive product is in the form of a sheet having a thickness greater than
10 mil.

66. The extruded bioactive product according to claim 60, wherein
the bioactive product is in the form of a sheet having a thickness greater than
10 mil.

67. The extruded bioactive product according to claim 60, wherein

the bioactive agent includes chitosan.



the bioactive product is in the formof a sheet 70.

The extruded bi oactive product according to claim60,
wWoL@9eiss0é he conposition contains | ess than 50P@/¥UsSI08/011634

the bioactive agent. 7 1. An@ktruded bioactive S/ 4/923A01

product in the formof an extruded sheet, conprising

at |eggt ompetdiarubed Bishttverprodit agsrdindicoelaim 6, further

material conprising a bioactive agent other than

compeisingamflaverindn exchange resin. 72. The extruded

bi oacti ve product according to claim7 1, wherein the

sheet has a thickness greater than 10 ml. 73. A an

extruded biThrcétieled biobcthve prduat acoordpigtiuctaim 60, wherein

congri sing a thernoplastic polynmer matrix and nicotine

theibieactive) PEodHst isiinedeEm A et i ne pl asma

concentration greater than 4 ng/m when adm ni stered

in a single dose. 74. A nethod for nmaking a dosage

uni t, 700npiTita exgtreddd bidiaotive praxhumt aecorsling trpolginn i6dn wherein

conprising at |east one,the astic polyner in.an

R GeMPesitiepcoNtas 9% M%@Dﬁ%ﬂfﬁbeéﬁ%@ﬁ?%‘tand a

bi oacti ve agent other than tobacco, the conposition

not contai ni ng pol ycar bophil, through an extruder to

f or m an. extArudetiudérd bioastive peodient an the farncohgo sktrudad sheet,

75. The nmethod, according.ta.claim74, [ el :
EomRIBIng Bhieaskans drerabmiasts bk ApelinFlc3clys ftera

6 Mfristnd 8 bicEitive dydnt e thenasbasco &adahyorexchange resin.
these polyners, a water soluble salt of a co-pol ynmer

of methyl vinyl ether and maleic acid or anhydride, or

sal ts Jbher el%ebﬁ%tg%ﬁié@giﬁ)@g{il?@%r &ra%icaﬂjr%ﬁé’t&E%iirﬁ‘ﬂd,"wherein

wherei'ff't he oes"not  cont al

pied ¥Reebmhhlthickaesogrsateptiayl 1@nlol yners, pol yacrylic
acids,6 9 847.47924A01 copol yners of these polyners, a

wat er sol uble salt of a co-polynmer of methyl vinyl

ether And RLA Gd cbiife cBAIRAL ol i @Mprising a
and pl7§;ti C'}?La@r&t@f#e éaﬁﬁé{%ﬂl&bg@%gr dféﬁg g‘-‘rcél %i m 74|::>r|smg
whemeoplastiepolympshairixardbeicotiog andrtiavimg a maximum measured

pol ycar bophi I, carbomer, acrylic pol rs, polyacrylic.
Riaali? Rlaseryiancengatoh acesist b BhoT sl R it e in o
$Hdle @bs@. co- pol ymer of nmethyl vinyl ether and maleic
acid or anhydride, and salts thereof, plasticizer and

pol yet hyl ene oxi de.
74. A method for making a dosage unit, comprising extruding a

nonaqueous composition comprising at least one thermoplastic polymer in an
amount of more than 20 wt% the whole composition and a bioactive agent
other than tobacco, the composition not containing polycarbophil, through an

extruder to form an extruded sheet of the nonaqueous composition.

75.  The method according to claim 74, wherein the composition
does not contain polycarbophil, carbomer, acrylic polymers, polyacrylic acids,
copolymers of these polymers, a water soluble salt of a co-polymer of methyl

vinyl ether and maleic acid or anhydride, or salts thereof.

76. The method according to claim 74, wherein the composition

does not contain polycarbophil, carbomer, acrylic polymers, polyacrylic acids,



78. The nethod according to claim 74, wherein the

bi oactive agent includes an ion exchange resin. 79.
wab@onetohod according to claim 78, wherein thePE€RUS200$C1634

sheet has a thickness greaterf®han 10 mil. 80. TheP*#/-47924A01

nmet hod according to claim 78, wherein a ratio of the

Ebﬁé‘lgﬁie\@ of iRt pAlyiees, | PWatNCIAMEe Jasdfa £6-polyedoflmethyl

: 100 to 100:0.1 .°8 1. The nethod according to claim

vinyl eiter eind maleieacidranhydsde, aad salts Hneiﬁﬁg@dgpléat'@?er :

than 10 m|. 82. The nethod according to claim 74,

wherein the bioactive agent includes chitosan. 83. The

met hogr7accqndi metHcd ateurdingdto oMiien 24 nwhbreieXihe cdimpgsition

the composition is carried out without injectin

] . ) gas.,. .
does rIOIhéoﬁtaﬂ‘p@QIYEBH?QDMMWW@%@HB@CJ@MP@T%@O?S@CW“C acids,

claim?7 i t v, ( |
GaPORRIp SRR HolBcy e VaES! SIBRRIIT™ B REhERE methy
vIrgl Bthet andheBRiid atideoradntyeiisie, and spith yneneof gutpsticzsr and

hydr oxypropyl cellulose (HPC).70 847.47924A01 86. The
petyedaylaee exifieng to claim 74, wherein the extruded

sheet has a thickness of 10 to 50 mils. 87. The nethod
according to claim 74, wherein the conposition is

ext rud@d atThe methsd atcordirgutof ¢laine 78] wheosindhe biaactiye agent
tinme sufficiently short to not degrade the bioactive.
%'U%aﬁé‘?’h%cﬁ%&ﬁfﬁ% to claim 74, wherein the

conposition is extruded at a tenperature of |ess than
2000F. 89. The nethod according to claim74, wherein

t he coi¥posiTHeomethodrceuding tet clain &3puhgreindheexguded sheet
r Iower and for, a. ti of .2 minutes or |ess. 90. The
E@P%ﬁﬁ%@éﬁcﬂrﬁatqéh%ﬁp@%, wherei n the conposition
is extruded at a tenperature of 400F. or |ower and for

atinme of 2 mnutes or less. 9 1, The nethod ac,corfd'hng
to cl d&in 74T hemeteot aceerdinghigeang 8, wherein a ratio of the

bioactive agent to the ion exchange resin is from 0.1:100 to 100:0.1.

81. The method according to claim 74, wherein the extruded sheet

has a thickness greater than 10 mil.

82. The method according to claim 74, wherein the bioactive agent

includes chitosan.

83. The method according to claim 74, wherein the extruding of the

composition is carried out without injecting gas into the composition.

84. The method according to claim 74, wherein the at least one

polymer comprises polyethylene oxide (PEO).

85. The method according to claim 74, wherein the at least one

polymer comprises hydroxypropyl cellulose (HPC).



conposition further conprises flavoring. 92. The
met hod according to claim9 1, wherein the nonaqueous

W@ 0posiché on flavoring is in liquid formand tP€T/US2008/011634
extruder is vented. 93. The n# hod according to cl&i/f7924A01
74, wherein the extruder is vented. 94. The net hod

accor ggng theGhtHBd 4ecdrifh g RNaane Fus wherginthe iextruded sheet
further conprises a plasticizer. 95. The nethod

has artthiakgess of NQitm & UmMilgher ei n pl asticizer is at |east
one of pol ypropyl ene glycol, polyethylene glycol,
gl ycerin, glycerol and a water sol uble edible polyol.7

1 847 g47924MgImBthod BEcdreind came7di nhereinthaiconiosition is
wherein the plasticizer is %esent in an anount, Uﬁ%to
esbuded el adampesatse ghfficigntbriew arg faA Has Uffgepheshort to

97, . The rding to claim94, wherein the

BPBQ??@‘@E‘?‘Q?@"%&@&m in an anount up to 30% based on

t he wei ght of the thernoplastic polynmer. 98. The

nmet hod according to claim 74, further conprisin e

cut ti 8§t hd hexmethrdiaspriding ¥ $laim’4 Wﬁlﬂ?‘g'lni tﬁﬁ ‘%’F“POS“'O” IS
{ge[rh gording to claim98,

\%kgglr"élgﬁ azgggfrﬁ}er?ﬁgesn% ergg%e(g{bs has a rectangul ar

thin strip shape or an ovoid shape. 100. The nethod
according t

| ai 9, wh jn th heet h e
rect af§ul a.rﬂ]eﬁmagltlg(]g(? pﬁcgrﬁg{i;ﬂonncdlglrﬁ ﬁae?@ﬁaﬁthgfcom&%sutlon is
!eQFrEdEB ot 51' tgﬁikﬁeﬁzg&ﬁ@%f 30 dbMioQfer Hnl Br ianfife P 24minutes or

inches an ness of 5to 50 mls. 10 1. The
tetshod according to claim 98, further conprising
recycling any discarded portions of the extruded sheet
to an inlet of the extruder. 102. The nethod accordi ng

to cl agn 74rhd Hdthed acesmling tdelaivh Vi, dehdrbim it cardpdsition is
sheet about a roll to forma roll of the extruded

sxtuded B0 tempreratureed 49056 af leyvarand tar @ time of & mjuptes or
gosrgari sing passing the extruded sheet around a portion
>t | east one roller. 104. The method accor di ng to
claim 103, wherein the at |east one

91. The method according to claim 74, wherein the nonaqueous

composition further comprises flavoring.

92. The method according to claim 91, wherein the nonaqueous

composition flavoring is in liquid form and the extruder is vented.

93. The method according to claim 74, wherein the extruder is

vented.

94. The method according to claim 74, the nonaqueous composition

further comprises a plasticizer.

95. The method according to claim 94, wherein plasticizer is at least
one of polypropylene glycol, polyethylene glycol, glycerin, glycerol and a

water soluble edible polyol.



roller is snmooth or textured. 105. The net hod

according to claim74, further conprising passing the
W@za0esde sheet between two rollers to provi deP€hES2008/011634

extruded sheet with a thicknekls corresponding to a847-47924A01

di stance between the two rollers.72 84 .4 9 4A0 106.

The ngshod TReGREHIWadrainy to cldim Qg,r\t\/h@feiﬁ@tﬁ@giaétiﬁ@er is
controlling a thickness of the extruded sheet by

pEsendin ag anreuntiicindg% lasadhen tha weighd of fee thermapagtic
t hi ckness gauge, and controlling a feeder feeding the
Bprﬁﬁer and a pressure of a punp to punp the
nonaqueous conposition through a die on the basis of
the nonitored thickness. 107. The net hod accordin

cl ai mP703, Thiesnethpd aecardingtastlaibn84r wheeginitae plas iclzer is
B o, B S R e AR s et
p

6RMAigH Nng to claim 74, wherein the extruder is a
single screw extruder. 109. The nethod according to
cl ai m 108, wherein the nonagueous conposition is

extrudgd ¢ HpUaRMAPastatal, REEBih 98! fuHiRi-cokftisindiButting the

met hod "according to c erein the extruder is
axttoddd sheet wfoext a pieality dflsnaaljgursheets. punp t he
nonaqueous conposition through a die thereof at
constant pressure. 111. The method according to claim

74, Wogr ei rH et d HESSrdR YT tIaRe 98, WheréiRtbathPefAetstnaller
control pressure on the die. 112. The nethod accordi ng

sheelsaian d4ectahguisirthintsirip shpoeiariasnoyaid shpesed t o
heat in processing for less than 90 seconds. 113 . A
nmet hod for delivering nicotine froma bioactive

pr odugigot 0 ThelgRithod aBBGIdMA'® clalm vodivhereintheasheet has a
bi oactive product conprising an extruded nonagueous

ceetpogular Shinsipshapadiaxing a4angthes 1 Henehdeds tncaes long, a
I | cOLi:na, liac] t i@ the
SRS 1aGgH PR e AMe 2 ARARES* BB mIS. 1 1Y 1
the user.73 847.47924A01
101. The method according to claim 98, further comprising recycling

any discarded portions of the extruded sheet to an inlet of the extruder.

102. The method according to claim 74, further comprising winding

the extruded sheet about a roll to form a roll of the extruded sheet.

103. The method according to claim 74, further comprising passing

the extruded sheet around a portion of at least one roller.

104. The method according to claim 103, wherein the at least one

roller is smooth or textured.

105. The method according to claim 74, further comprising passing
the extruded sheet between two rollers to provide the extruded sheet with a

thickness corresponding to a distance between the two rollers.



114. The nethod according to claim 113, further

conprising folding the sheet at approximately a
wor@opeiond of its length to forma V-shaped foPciBEUS2008/011634

sheet before placing the shed2 in the buccal cavi ti/#/924A01
115. The nethod according to claim 113, wherein the
nonaqy@?_USTﬁ@ FREeFod! éHbo‘?&ﬁ'g It ThfinA7 Y f@ahbr toepisimgnepntrolling
material and the nmethod induces freshened breath. in
aieickisess oitheexteudeshehaet pyrmeaitoringtherhicknasg g the extruded

ccording tp. claim11 j . kL
SeetubindeifisEnedbalds #RF Eafolifg REREE I, fRFeruder
hRd @ presdrbSef APanrs) 1 purapeheposatiucousicompositionahtaigh a die
pol ycar bophi |, carbomer, acrylic polynmers, polyacrylic
aoitdie pasispdfIthesnenitared ABiskn®3t-yners,  a water sol ubl e

salt of a co-polyner of nethyl vinyl ether and naleic

acid or anhydride, or salts thereof. 118. The net hod

accor dpng Theahathvdld&ordingrtei atainh @08 pwpesdin thm atileest one

not contain polycarbophil, carboner, acryli | yer
mileyaﬁ:ggawe@r% tQigro a|qﬁ§égr§oefa w@g@ %%@;fﬁéggox gide of the

e salt of a co-polynmer of methyl vinyl
é’?{;géeg% gr%{fal eic acid or anhydride, and salts thereof,

and plasticizer. 119. The nmethod according to claim
113, wherein the copposition dges t. cont.ai .
pol ycapﬁopﬂ{]he, m@mqg%%‘f‘o,rdﬁ'é’rn‘x?l ‘ﬁ%‘”ﬂ)zﬁyW@Fé?'ﬁéﬁ? ;‘iéH‘HS’/f"E g2

' ePekini@ss of these polyners, a water soluble
ggg?ég? a co-polynmer of nethyl vinyl ether and maleic

acid or anhydride, and salts thereof, plasticizer and

CPor g oo el Bl a8, AAEIhThEFoRdageous
RbAssitisn Brex@iuciedaprauigHinegsiaglessdrewdadrudenaqueous

conposition conprising at |east one thernoplastic
polymer and a clotting agent; and placing the sheet on

or in.,gawound S Girfty 2herdineh8®xbeder is
accorc}ialr(l)g to c%ge?ﬁrr?{%?oran tgllz(?llé?ﬁeﬂél ot trcl:!lng agé(nt is
ehdduisiascré 2xtriiier with ropumpdorplimg the nohaguedgomposition
wherei n the con(g)ositi on does not contain

;Slal[qy{ggtrq)gi%tihp_re f at constant pressure.

111. The method according to claim 74, wherein the extruder

comprises a die and a pump to control pressure on the die.

112. The method according to claim 74, wherein the composition is

exposed to heat in processing for less than 90 seconds.

113. A method for delivering nicotine from a bioactive product to a
user, comprising:

providing a sheet of a bioactive product comprising an extruded
nonaqueous composition comprising at least one thermoplastic polymer and
nicotine; and

placing the sheet in the buccal cavity of, on the palate of or sublingually

in the user.



123. The nethod according to claim 120, wherein the

conposi tion does not contain pol ycarbophil, carboner,
wa@esogloissopol ymer s, pol yacrylic acids, copol yITEP(s‘T/USZOOS/Oll634

these pol ymers, a water solubl® salt of a co-poly 24A01

of methyl vinyl ether and naleic acid or anhydride, or

sal t's qiher qpfe mé#tbd O raRighet|aife 9138 fagthk colrprrigin2@lding

wherein the conposition does not contain

t ?thﬂirﬂmroxwwt@l?reemld@@rrvqudSﬁ@nglhéo dormp @ Vrshaped dolded
0 t
ShipethaER Bl hetndd MMBEIEER RIS, her “hnd e c

acid or anhydrlde and salts thereof, and plasticizer
125. The nethod according to claim 120 wherein
conpodil6i of heomethast acenrdinantodaipe A1 Bopherein é'%ﬁ" Bgﬁ@gueous

acrvylic. i
Pﬂgﬁ) sgapr{;%ﬂg{lsc‘ 3 rgéll‘f‘mrf}‘ él’&rﬁ‘ﬁ%ﬂﬁteﬁ@%%’ﬁ @eﬁ%irmduces
flesABhEY braathyih tied hleér m@mtendeapedodr anhydri de,

and salts thereof, plasticizer and polyethyl ene oxide.
126. A single use package, conprising sheet of a

bi oactyi, ke prfrféd}ﬁ%‘th&d’HPéérﬂ'i toaaaﬁ?ft1ﬁgd\ﬁ/ﬂeF@HQﬂé’%ﬁHﬁosmon

conposi tion conprising at I‘east one thernoplastic
ml@le;nmtcanthlrapblym:ach)opfal agent ot her than t obacco, the
sheet being of a size to adm nister a single dose of
the bioactive agent to a user, and a package in which

the sheet ihesRRANSSH according to claim 113, wherein the composition
does not contain polycarbophil, carbomer, acrylic polymers, polyacrylic acids,
copolymers of these polymers, a water soluble salt of a co-polymer of methyl

vinyl ether and maleic acid or anhydride, or salts thereof.

118. The method according to claim 113, wherein the composition
does not contain polycarbophil, carbomer, acrylic polymers, polyacrylic acids,
copolymers of these polymers, a water soluble salt of a co-polymer of methyl

vinyl ether and maleic acid or anhydride, and salts thereof, and plasticizer.

119. The method according to claim 113, wherein the composition
does not contain polycarbophil, carbomer, acrylic polymers, polyacrylic acids,
copolymers of these polymers, a water soluble salt of a co-polymer of methyl
vinyl ether and maleic acid or anhydride, and salts thereof, plasticizer and

polyethylene oxide.

120. A method for administering a clotting agent, comprising:
providing a sheet of a bioactive product comprising an extruded
nonaqueous composition comprising at least one thermoplastic polymer and a

clotting agent; and

placing the sheet on or in a wound user.
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121. The method according to claim 120, wherein the clotting agent is

chitosan.

122. The method according to claim 120, wherein the composition

does not contain polycarbophil.

123. The method according to claim 120, wherein the composition
does not contain polycarbophil, carbomer, acrylic polymers, polyacrylic acids,
copolymers of these polymers, a water soluble salt of a co-polymer of methyl

vinyl ether and maleic acid or anhydride, or salts thereof.

124. The method according to claim 120, wherein the composition
does not contain polycarbophil, carbomer, acrylic polymers, polyacrylic acids,
copolymers of these polymers, a water soluble salt of a co-polymer of methyl

vinyl ether and maleic acid or anhydride, and salts thereof, and plasticizer.

125. The method according to claim 120, wherein the composition
does not contain polycarbophil, carbomer, acrylic polymers, polyacrylic acids,
copolymers of these polymers, a water soluble salt of a co-polymer of methyl
vinyl ether and maleic acid or anhydride, and salts thereof, plasticizer and

polyethylene oxide.

126. A single use package, comprising sheet of a bioactive product
comprising an extruded nonaqueous 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.



