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COMPOS‘%J&O%@”@%%DELIVERY OF BIOACTIVE AGENTS, METHOD QETMSA%HE}}&I% ME AND

METHOD AME BACKGROUND OF THE INVENTION 5The presei Wptelates,
inter alia, to a bioactive product, an extrudable bioactive composition, a method for manufacturing a

bioactive product d.fo Vel i W i } Eﬁaob%’# %ﬁ,user. The
bioactive agent n@%@%ﬁ%&&ﬁﬁﬂ%@%u ica#ﬁggﬂggry of so |dﬁ5p armaceutical
dosage forms is straiBIOACTIVE BEBERNTEHMEELDE DR dbaddNESAMBEVBNEY into pressed
tablets. Pressed tablet led to capsules Iy dariants of these evolved which led
to liquid core gels etc. Sustained reIea@@@@ﬁﬁiﬁ%%mgﬁc pump system developed by Dr.
Zaffaroni at Alza, followed and alBWEKIGROEBNDD FeldiBdMVBN TN ct. The next advance was the
15orally dissolving tghlet (ODT) which has been employed to ease. dminjstration for patients
who %ave difficulty s eﬁé&ﬁﬁs % 'H\YSHHSHaﬁ%ﬁ%e%S’ﬁ&%@ﬁ&ﬁ?e?%%%@&%%@#%a%ﬁd buccal
delivery produstegiatiicaabiCaphalaispesition@a-reet@b Taystenuisddiogdrbioatéiveentany|
buccally. . Various novel methods of manyfacturing such ODTs where hilized
quick dissolv® 'i%ﬁirs‘l’\%t &Vbﬁ‘é’@}%«%ﬁéf&k@é@»’ﬁ‘aﬂﬁc &i}s’gﬁ%%g?s emns. ?ﬁ%ﬂ%tlgsn&cﬁ g%i" S@%égagd ona
spun sugar masex (IMventiechbyvibageesendinbentart sendt. irmit88 5326 preomasaytitatior ODT
products were then sold, largel sed,on using tableting, processes at | e,Jeading to
proposed FDA rule gg&ﬁ?ﬁ%ﬁ%‘% & 'Sr ra?ﬁg?}gf)eluéf:oaé%‘cg aﬁ'?lrja%ylgi\gtsﬁ])%lI eﬂ tﬁé@%&@‘ée FDA
DraftqGuidan¢sgatedifpbicfivaipuranantttngos/ ©RfRg indanresgodtibiata).  The next
evolution was.guick dissolve thin film (partly invented by the pr ti i i re typically
made using vﬁv:gteé&& %ﬁl%ﬁ'ﬁé%?uﬁﬁé}gﬁjgge gga%%pvlveere%%ﬁ%%%?&ﬁﬁ%gg%%%?%%}% rc?n%?/abe uptoa
30maximum efvblraul stttk jécbisiniggidnomengeimdis stdddsiiaim edatele ke padblristssbeborse "sheets”
when they exgeed a thickness of 10 mils, Wet casj {il 0 cribed in
recently gran § 8%?@&8&'&?0?’ 3&%‘9&5 %Qgﬁéémﬁg%ﬁ%i%ﬁfﬁ\%rﬁ%’r%%%ﬁ%g%riay initially
have a thicknghisweédliorit 66 ipedocibast InSO@ Bh iacibolih2Mmitsadvanoet 8s\W® 2009/048606
PCT/US2008/011634 2847.479 | nd when dried h [ fr bout 3 pm to
abo&%JZSO pm(,)r ggéﬁﬁﬁﬂ%ﬁg%f %%@%W%{fg‘ ggirba%?y, %@%ﬁ%’é&ﬁéﬁ% k%égg a thickness of
about 2 mils tacrhimigBatidls, fangatierd cesicabbydrdiffiabbytssvaliptnglmuneniivraSiedlgiso U.S.
Patent No. 5,948,430, disclosin tc in_film iHor i “the thickness of
films should naE)rt‘%e>?<?(—5‘?e‘3é1J \23, rahS|I§1 g\,/(Y)‘egg ?%tgg%?g Vl%%%?r%fgWﬁ@ﬁ@ﬁg%hlc r?e%§ of commercially
available wet Cagthahan’s doentica®iimar Cldts yeie messdrdel adiohiusier tendagd oaealinils - GSK's
Breath Right Snare Relief identifi ; s - Y ialgxfl).genna
Ut Kami T ANG S T g%%{é{ﬂ%%é‘%ﬂ?&'ﬁ&%éﬂﬁﬂ?&%ﬁ%dﬂﬂ%@?&‘téﬁﬂﬂ e

20 iyophilized quick dissolve forms (ZYDIS®), effervescent quick dissolve

systens (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

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

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

30 maximum of 10 mils thick, it being commonly understood that matrix like
products become “sheets” when they exceed a thickness of 10 mils. Wet cast
film manufacture and products are described in recently granted U.S. Patent
No. 7,425,292 invented by the present inventor: “The films may initially have
a thickness of about 500 um to about 1,500 um, or about 20 mils to about 60



10MonoSol Rx, and 6 mils - Novartis' TriamincO detromethorphan 7.5 mgs which is understood to be
manufactyred for Novartis by Adhesives Labs of Glen Rock, Pennsylvani - imitati on wet cast
film thickr%e{]g)szfgéﬁﬁ}e%%fﬁgpart the need to dry the highjy aqueous film comp%gﬁfgrézﬁ%%g&m a
practical limitation to the 15thickness of these films, as well as difficulties in achieving certain wet
thicknesses in the coating process itself, dj inaRdirelalrdduihis chaltepae of casting the
higher moIeE&‘l’ér ‘Fgﬁ(tﬂ%o ycgrﬁgéiész%cﬁa@%ﬁﬁﬁgsm@e%t v%cogi@ to achieve hi?[r]]_er coating
thicknesses apéaieOalsmise toestioub @ nvisc Sxigirahby v ectied e cwitchanmat ihiakneshy deal with
very 20high vjscosities as, such viscosities c by ERSEHSIRGKROWE SARtiRDSstems. Such
limitations p8ﬁ"f‘ctf'8 Hkéurﬂ”ﬁ/l%f%ég %{;%vﬁ\?/sér%l?\%)s e?)ésqﬂ% qreﬂéhpwn in this apﬁ!ica_tion.

Thickness ligitalions Sssatiziad. KitR atent k. teAdQo distosingnyai e ss tABIELR of load carrying

ability of the resulting.dosage form..Thi [ ] ga,;}tﬁ] ' ed (of course,
many high vgﬂfgg%ﬁﬁ%'?é}%e%g %?ﬁpél !Ql\ﬁtﬁi]rell ?ﬁtﬁ %?aﬁcﬁ:r%\ gﬁ%ﬁﬁt@s 0 wgpt(%ia{%t@%l)vn%a%%gkness
limitations alsgiesabis tiap frenhmdfeststissoihdeBtr eXamichneas SHIRERAEEANY its website
that it "[specializes in] quick disselving thin fi r ' " gd in its
registration Qﬁ?éf"?\sté{r% Wﬁh%ﬁ%?@é%%aﬂ ?e%‘érﬁh?@cg@r%?e& (%?&n%?iél%? %%Ellzd(?:%gsgﬁﬁzt "compared
to quick-disseivgdaitettaamiislodBSKiaIBsedib RightcdrareRatelidantified ApdnRrRE8hth wet cast film

making competengcies, such as Adhgsi HiigcaystemadarRied
Pharmaceut%%gscgﬁth Wiogg%gfgg%g%@s%%%%%@f 2?57.47924A01 of Sﬁv%zerland,
Laktec of GavoanBaiitk, avipamiot-GlorsetigeIcirainedr ¢eboneshaiahebhhdIdhRS in similar
terms.  As pnoted above edible fil ical NG LCASHEN £5QC8SS g discussing
this art, appli\ggh(fﬁpbsfnlfggl?/rﬁets%%di %ft‘%ﬁ{ gsﬁwxgé%%}r{%ggi&o? "film™. %\?{g IS because the inherent
properties of@enRbcRstimnnmindacuring process -- as currently understood -- do not allow for the

manufaciure of ticker Sisels e alsp IEIGT R BRI BORHSaR IR esialts fimsuness car

. f h
often relate to dissolution time especial certain formulae are used. Wet cast edible films are

typically quickightissojuspusdirodustp esitignastinheae v rrcis dmitatendedBEess - to extend
the disintegration time of wet ¢ ible. thin,fi SPWeIPigrolieg product would be
moieJé approp%é?g 5 ﬁ18fiﬁgﬁiﬁtjrﬁgé%%wggfg$éﬂ ﬁ%ﬁ%ﬁﬁiﬁﬁs ig that polymer molecular weight
is frequently thiakdiesstesiatithveshiatngistosepaigaleisauperd hﬁ%fbﬁﬁ‘gé%ax% Wdh%iscosities.

ohe deve Rl gL wrbgsahadhi aRkR e grous RRera M sbemirasinRLons

commenced at feastifty years ago tp://www.watson-inc.com/about history.php). Other

historical anteofiitiaty vischeitydenathions: bighenseatra i SrasEpt Y AEWRIFASR®BARed films
in Asia. 20Wey cas\ mopaigyer i comagions decBbumaes isakar iaminasliery are disclosed
) , e an

in Fuchs et a issu nuary 23, 1979. Schmidt discloses bilayer film compositions for
pha2faceutidiphndsoositise emnsushuvEaD sitie sssaraci i 18lialygsast using known

casting systems. Such limitations point to the utility of the new inventive steps

that are shown in this application.
Thickness limitations associated with wet cast films tend to limit loading

due to the lack of load carrying ability of the resulting dosage form. This was
25 especially true if taste masking was needed (of course, many high value drug
targets still fit within the loading capabilities of wet cast films). Thickness
limitations also enable that 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
30 the Securities and Exchange Commission on Form S-1 that "compared to
quick-dissolve tablet technologies, our strips disintegrate faster.” Other
companies with wet cast film making competencies, such as Adhesives
Research, Lohmann Therapeutic Systems, Applied Pharmaceutical Research



The inventor Horst Zerbe was issued patent 5,948,430 for film 25compositions for therapeutic agents
and breath freshening agents. Zerbe notes, the thickness of films should iIs so as to
prevent adverdd st gfeel. The assignee of this pagent, Lohmann Thera%%%@@%&%%&TS"), is
credited with the manufacture of the first edible film to enjoy commercial succeed - namely, the 2001
commercial launch of pullylgn ba %%i Listerine P, hipgdapidustfescribed
more fully in ?ﬁ%ﬂ’&zﬁ%né%%@;g%c'ﬁas edfﬁé&yin%nég%?@r%&%ﬁﬁlms" and Leung et al. 6923981
). The Ligrsihe-Roshe tleegksc)diiesdrasimyamigitiysdissolving film. It dissolves in fewer than ten
seconds and has a yvei To lust 33 mg. ,The WOQ 2Q0 { T Oé)wgggg 47.47924A01
product contains hig%’ rﬁ% ggf%ﬁggﬁfe%qqg}?ﬁ?&%%aggﬁ g%%?&?r%r%ié#ﬁeg product with flexibility (a trait
easily demonstatas byidryisgus dirspettiie atrj@p plicanichgotetiybesentbe termnbatiRed @il crack
and break when pent). Exam. breath freshening, wet.cast film. CB‘P@! Ryed to over-

5the* ounterrl?r‘at? Ceﬁh&%f%%%@%thg g‘m%ﬁ%nstlg B%eg}f%%een gr%%ﬁ%\%%g\é?apid disintegration in
the mouth. Neigskifziotiitinglnro cedyerasampanyiMontsSstdad|-+ Calest weifetitfetechnology on its

website thusly: "MonoSol Rx has developed a thin film drug deli t ' stable,
durable and &?ﬂﬁ&&&&%‘é&%ﬁﬁﬁ'?ﬁ% %ﬁweer %%W\?e%t?gn%%c@gg \éererr%és%%%ﬁg %ﬁggﬁy v{ﬁﬁﬁﬁ is similar
in size, shapéstatskthidHiickadesqaostitensiiate, teadisso akitity timeeapesisilv il ee-gadof prescription
products that are highly uniform, tq,larger.do Jitali hooled in the art
will unde|rsta&fﬁlrrt‘ﬂléiltg e%fe%nuisoegjir@ %Eﬁe%eeﬁgj?ﬁﬁsg%%%%@ f?g%?g éisﬂté?oeﬁrr%c of a commercial
thinfim prodpesdacts; eonrypraiciitahacsve IS isguggient is BiEhokdsuessEs micordipheiigdramnine.
Novartis also markets a 62.5 mg simeghi . 5 r uch loading is
attributable t&'tH8 ﬁﬁﬁﬁg %ﬁﬁgc?gr\l'\s' |§:g%%{;$r¢1ﬂéfﬁﬁﬁhgﬂ %ﬁl’%@r’% armﬁéﬁi?&ﬁﬁ%ﬁm developers,
such as LTS digstRind\ghesivetsiers deim oy e bak Appilel intendes ReseS0r @édadibe their
20film technologies jin similar ways, It sh t ipti f.the ast products
do not addre?gl%\ﬂ@l[%é)lr %ﬁbé% a0 |v'é trﬁéfé)rélga llqs]%v%ﬂggsg\{%?e%?%%gﬁﬁée@{?mﬁ%_e?\{it\%r%%uires taste
masking or desistimiseiguiceViastesihaskih el esdifaciorsrainch iy deahajt BrECY§8064Hifg of the
active ingredient as stated abpve 25The ¢ i Shin fi very.| gutical

projl cts required aﬁé@v‘%&’ggj o %%t&?n\é%p)%%agrr%pa%;ﬁ% Ig%%wgﬁﬁémiﬁ?gﬁg%%mintaining
content unifoemifyotiferapplicatiptrecyaircasceduad feest Filypyesss @9 é8e8st compositional film art

developed that.coyld load increasi 1S:0 Hgé'y\gw ONHLING, REPRATIS AR Hdekdisintegration
300f the film E‘%%@.g. %agt‘gé([f%ﬁ{%%gﬁé#{bgwﬂ , 95 yoth of which include the current inventor).
One limitatiorcahwet st thehwelbgyst Manufiiciutg offtebaulrs Rasmry & weekasathidmeyond a
certain thicknesgé%r loading) range. This is due to the relationship between viscosity and coating

thickness andndrylng’, . o
20 Wet cast monolayer film compositions for pharmaceutical and vitamin

delivery are disclosed in Fuchs et al. US 4,136,162 issued January 23, 1879.
Schmidt discloses bilayer film compositions for pharmaceutical and food uses
in US 4,849,246 issued July 18, 1989.
The inventor Horst Zerbe was issued patent 5,848,430 for film

25 compositions for therapeutic agents and breath freshening agents. Zerbe
notes, the thickness of films shouid not exceed 2.7 mils so as to prevent
adverse mouth feel. The assignee of this patent, Lohmann Therapeutic
Systems (“L.TS"), is credited with the manufacture of the first edible film to

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

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

The Listerine PocketPaks® film is a very rapidiy dissolving film. |t

dissolves in fewer than ten seconds and has a weight of just 33 mg. The



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

difficulty remavi isture from films past a certain thickness levels, evep.i épﬁ P&chssfully
cast. Limigrﬁozr?é]"gﬂr? E{%gkness translate into limits on the amount of bioac(:l:l\zlzélt / wég%ﬁdﬁy@ﬁuadﬂm can

carry as well as whether absorption modifiers such as ion exchange resins can be carried. As noted
above, the largest amount of salid active delivered by a commercially,available film is. 25 mg of
diphenhydraﬁﬁﬂél’fﬁ{%ﬁ?@@?%@Q&Wlﬁ%%%ﬁc%@qﬁnscﬁf& Slk\gc\?v%gﬁrﬁﬁ%iﬁé%%%ckness also
limit the extepeiaiucf Wlisdiexibiitinie oftiedbiyrdamonbhe thtyriryioh 1D bisterinegstigsolution times
in monolayer wet cast media js evident in Fgnkhauser, et.al US 2007 | directed at
wet cast fiIm?tcﬁ’hgﬁﬂﬂrfﬂg Bﬁfé) m@&i\ﬁ%{y%ﬁﬁ@gagg%‘s’ve@ Bhe as%‘i%%é%nﬁ&g%g%%ﬁ?& including an
ice water bath (to g¢irthe pedatref)dereasing weohotmtdiimdechstiitrgtdasctavred fifteyeminute

disintegration time. That such a practice, 15wquld involve immense challenges - arguably impossible -
to scale to CJR%%‘?HQ‘]%B%EFH&% ulgclaéaaiﬂ 88 are?#'e en@?ﬁ%?!ssﬁqaavsess?f%e%eeesﬁegﬁhe lamination of

multiple cast fithietingleupibaiiisselgtatioafiththd avagiiforiN e ey il SwigelsdiveryThis method is

undoubtedly more practical f manufacturin rspective than 20Fankh ' d solution,
put too costh RTRANH TSRt (e A e SORROh L e D Shrpu i that such
multiple film Iaviinates ®e hat v \ssiopéxl théhindikatdlage daliveprteshizdipgdiiess is moBven
monolayer wef casting can be relatively expensive. Commercial equi ' I rying ovens
and is too hegtﬂﬂg'tfﬁ"fzﬁ%\l%apégﬁ'ﬁ e QZYgfge aa”na?aééi%%ﬁé’é) 'éﬁcs)ﬁl%(':?(g%é ites. (rgying
requiges substaatiaindliameshidifile wohddr iecsizesbpeeiaize dhickities s dod pisizgeigitampunts of

heat energy to remove, moisture. With increasing energy costs this is_of,qrowing.,impo in
agueous cas %&ﬁﬁ&@ﬁﬁiﬁoﬁ%ﬁ%o\fﬁg us 8%%5’53}%%%% f§/0 rér%%%%?ﬁ sgttrg%tﬁ%?nd physical
stability of welrsifstfijis|afrirciss Stmmpare 80picalfitaist addesijisratserdshokippagbe Among
other things, the suybstrate lends physical strength to the.film in processi il film is delaminated
from the subﬁrgfém #&@%@éﬁ%ﬂséﬁ%ﬁ%?%é“s s?%ag%%?oac%slse %?é?)g?%%%iﬁf ugl'éﬂ ﬁleep'uetsneg’o@ %NO
2009/048606RIGAASIS3A0810 1 63 Eahertiza 240l eutisichtet Backirigarecintiohald aatie: the backing

D e R R e e Lo
substantial Iqmﬂx@tmcﬁ:féﬁsmi@Id?rﬁﬁh&pb&gk@edbsuéeptbs@@a&@bﬂr anthbulliplgadr a patent on
most piable, BEGOAEE R AL e AL eI ORASCH ke PR e ompositions (Soe
Yang et al. US 2005(0a7 @i ra Taetisaéethythftititesekipgrbasuel &s theSulbgbfent use of PEO in
formulations }germercallysoid by Naadis, Lha /Ralinels Sl oy sealtrenaio anmbeemding
ge and process yield’1SSues hiave been significant problems for many of the non-PEO wet cast

film&0 film technologies in similar ways. It should be noted that these descriptions of

the wet cast products do not address whether the active material is water

soluble or insoluble and whether it requires taste masking or does not require

taste masking. These factors can have a major effect on loading of the active

ingredient as stated above

25 The transition of thin film drug delivery into pharmaceutical products

required a new focus on meeting pharmaceutical criteria, like achieving and

maintaining content uniformity of drug during the wet cast manufacturing

process. Wet cast compositional film art developed that could load

increasing amounts of drug with continuing emphasis on quick disintegration

30 of the film (see e.g. Yang et al. 7,357,891 and 7,425,292 both of which include
the current inventor).
One limitation of wet cast technology is the difficuity — 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,



Drying wet cast films requires exacting direction of the drying air in order to avoid surface skin

formation_and yet requires sufficient flow of hot air 15to dry off the water r, here too, in
agueous wer &4t t"ﬁ‘ﬁ%ﬁ}ﬁthe air can be principally diregted to the top or bot%%%%%@%&é%mm

consistent with the flow patterns permitted in modern dryers (see 7,425,292). The related issue of

physical stability is alsg an issue for man castfilmns,; i j ing is often used
as a matter mgaggﬁiilgiﬁsqﬁﬁcéﬁfs;ié@éﬁ%ﬁt@ﬁsﬁ%ﬁ%m%g%ﬁe%% ﬁﬁeghg?nﬁ?sts launched a

Vitamin C stiinchasssdetesiay myBio® diffiestyineraovyiagrroaisiureaiman #mepas e eaaim the
shelves becguse it was crumbling in.the pack - ' ame "chips not strips.” This story is
AN T A

not unique - move out from development to commercialization due to
physical 25stability ligstesions dn tuickimessthansiateiofavibniiasen snarosiiohefibioaEing itself
raises certain challenges,.First, the solvent itself ad mix AN RLrORRAsILERSAMay tend
to adhere to'A#X %’ﬁ&gﬁhﬁ%na%/rf%ﬁgiﬁﬁfiﬁa @%ﬁéﬁ?@%& Iosses.OThey can also involve
complex fluidigdhanes iretimssit30be thardasting heatkd aboveathiadanggsbanoidatiel ¥pdtmixtures

must be de-gassed to avoid,air bubbles which, can ifornai HRGERREast
agueous filn% N OGN RS et @X%ﬁé E%%fg)@g{‘ rﬁwgnr(%ué:gH g%@rﬁgcﬁ%hrqugh the mixing
process. ThimtRfiaeeqduesdisaedtigrBsmad ni®istiftertdke wige, Wngjtations on thickness
2009/048606PCT/US2008/011634 7 uniformity. iopy of castlilmrinuolyesdhgPwiing of
vacuum oveP{fig U\/'Eﬁ st dhe ?n%‘ﬁ%%%‘g \i}ﬁ?ifgj%s?tﬁéeoﬁ(ﬁ (’qugefrator_s like simethicone etc.
Simply put, iextasidity, disxoigtmatimesdacecioinyhe weticaat media tasvileradi vacuum and
deaerating agents may be us i ese [ ity. {FUST Bk US
2008007582 %“ Bt{?'é%ﬁggié? gggﬁéggous imhfgs%agzéja?c!%%?g?e%s@gnt. ~ Many of the above
observationscomtatininghecdem sinetinastifiy appseadges pendescatihgrnuiatiapBi&fon-water

solvents. Extre@g%gegiglﬁ @éo%%%%%%\gﬁ @fééqtmefﬁz}gm égo[gf%gégpé WSl ARGiRE:exyded in the

1920's (See 15 sion oré recently been used in medical device
manufacturefandtin dheainaéih fifeeramidetmdisinigatatieryigiaste Mot sped @ EadiEse are both

hiBre-Sel e AR OO comtt TR S Tencaiparaied hercin m

Ghé re-Selld¥d e con of which is 15incorporated herein in its
entirety. dospirenidiy] thasutastsseiaraatbrapparaégtdelivery systems, work began to extrude

soluble, edible shects and Hs far Aic AR dinatior ST HRIHTE Aalh BRERS 18 tiecloses

bioadhesive monolayer éxtru nder 10 mils, composed of principally of gggethylene oxide 20
together withdisesissioanodiing ciasrg: fownttsaassiahle TolgmebsitghsifigerEiacd tfedicament. See

also Mooneyuar@ogg%@W@%@%ﬁ%ﬂ@ﬁp@mﬁmg@g@@gg@% fittgp and sheets

comprising a compos C, a water polymer derived from a carboxylic aid, 30-80%
plagitizer andankimases opaopeskshardution, but too costly to practice — particu arly in the

pharmaceutical space. Thus it is not surprising that such multiple film
laminates are not yet seen in the marketplace as commercial products.
Even monolayer wet casting can be relatively expensive. Commercial
equipment involves long drying ovens and is too heavy to be moved, requiring
25 specialized and dedicated production suites. Drying requires substantial
volumes of filtered air requiring specialized utilities, and substantial amounts
of heat energy to remove moisture. With increasing energy costs this is of
growing importance in aqueous cast film.
Two additional points must be made — namely, the physical strength
30 and physical stability of wet cast fiims. 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



25Michael Repka and James McGinnity disclose hot melt extruded sheets with a thickness of 10-13

mils usingﬁl 50-5? ratio PEO and HPC, together with 3% of Vitamin E TP?&&?%@OEJMI:&Q% of Vitamin

ETPGS o ?n%o?jg %Se?rﬁﬁes of hydrophilic films produced by hot melt extrusion,” Trggf nadJournal of

Pharmaceutics 202 (2000) 63-70). 30Repka et at US 6,375,963 issued April 23, 2002 disclose a
hot-melt extruded film and method of preparatjon thereof. The inventors n U[fi prising
pu rs_lhyd rogyf)?%jﬁéﬁéh;f O3 :ﬂ?ﬁ Igfﬁ m&z&;&%i\?iﬁﬁsI%E%Wﬁﬁgr%ifﬁﬁ%&g%@%%%not be
readily produgetheyuhéfbme tiektitusion didHe rgatstiatethiticise f#t=d on the extruder.
Therefore plasticizers WO 2009/0483606PCT/US2008/011634 8847.47924A01 h added to
the HPCfaSgéthezb 3@2;?% %@ﬁ?a %@BH@E&P%?%;%O?%ﬁ%@gg?héﬁ%%glbgﬁﬁrﬁn% a maljor
portion o rahtbaihesnditeingobaRaginpissiveg lshiespmiyiaksssas repmomhsse hot-melt
extrusion in tge aﬁ)‘%encg of a_glasticizer." Toa$(i}llvie ‘ﬂs ﬁ_lr!g Fm R?pkaﬁt a|: Bfrjo%oestﬁggssigg a
bioadhesive 619 F§ Wk PH%&%&@. e fithiD éﬁl’f&ge?a?ig 20 om a precursor
composition ¢hatainicthatieast samsdSiomblekdicwatel 3\geldgeaidanobigstiipobBad iRpreferably
PC and/or PEO, and a bioadhesive polymer. The fil n also.confain a therapeutic agent,

& £ oLaRS
preservative, BAER{GRGER Bﬁ%ﬁdﬁﬁ'ﬁ %&?-dﬁg%@%tugﬂ%é eR? &?ﬁ?gv%?gn??%doeforant, water
insoluble polyPEO piarid esidpaisitaatan(S ékmyandibegland® LOMBOUBKIDESaHeNt. The film does not
contain a conventiopal plasticizer or a material which is generally recoggized in t I plasticizer
for extruded ﬁﬁ%’_‘%;ﬂfﬁ&sﬁzﬁ%f‘ﬁﬁﬁ Ii!%), %ﬁos[url%%%aeu PE(%S(? fﬁ%%umﬁgﬂcﬁ@aé@%%re
wateg-solubleconwaeciave Babhieth dlovaptastiThS peliihe isohadlgmesiesh shrersgtéuticchgent; and a

bioadhesive polymer. The bioadhesive polymer.is selected.from the group consisiing.of palycarbophil,
carbomer, on'éegwr%? 5%?%@&980%%@ sB,%nSeS 311emG§'r%SH§I§’/ahéar¥/ |cttjéac€:? s?'@bﬁ%?ﬁ%g of?hraegse polymers,
a water solubjersatiey afcivp ekymertsD methyhstrijinesher and maleic acid or anhydride, a combination

thereof and their salts. 20A review of.the Orange Book indicates that n of}g extrusion
patents are used in W%%p%%ﬂﬁ%sa%%@éﬁigéﬁ ;():r[]bn cfrﬁgr'gpeoggﬁ%gc f?[])g?%qrﬁltgijreferenced on

any over-the-caimteés prerdctufiadbeskin demaistirates] pedctipires salfesndgledfdatisieve
reqyiged flexibility in melt extrude rmaceutical fil and have reli REO, nalycarbophil
"L%reme Ie%%é/% aﬁsjﬁscﬂgi k cé)&{jeﬁpmv%e 54 §/eo t% e a%{ Ocl)’gl ri’gei%l%% HE%% g

ore (6] [eve suchflexibili e she either nor
polycarbophila# approeastiforifedly die oiadit toktheplts badditonéliye RIEGNS tilivetyp esigtandive

polymer that is.ill syited from a cost perspective and [ssol ickly for many
applications. )@lrﬁr% elfjgﬁ,“ﬂ%apﬁé?r% géﬂﬁcgfiefﬂ onoggﬁyéfeﬁé%%énqs%%;h\?sﬁgg% provides little
guidance for the conipasittated tissyredartysicaitaability balscamishopfermaoyunchicast
concerning het melt extrusian o S lor.fi ini ive iﬂg( | I s real
challenges w '?%Sm u%s)t(%gengbve%&%rgﬁjgég%ﬁgeéﬁgg%/ %ﬂgﬁrggﬁfﬁ%\émlonsp\ﬁgﬂ%@g&w
20020048606 B4l /pIs206H/6tHtoby $8ndisatezyacligiven. Boots Chemists launched a

Vitamin C strip manufactured by BioProgress in Tampa Florida that had to be
removed from the shelves because it was crumbiling in the package — earning
the name “chips not strips.” This story is not unique — many projects have
failed to move out from deveiopment o commercialization due {o physical
25 stability issues.
in addition, the mixing of wet based compositions for casting itself
raises certain challenges. First, the solvent itself adds volume to the mix.
Wet compositions may tend to adhere to mixing vessels and any transit piping
leading to vield losses. They can also involve complex fluidic issues in transit
30 to the casting head.
Foaming may be in issue. Wet mixtures must be de-gassed to avoid
air bubbles which can reduce content uniformity. Furthermore, cast agueous
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



Thus, it is still desirable to provide a more efficient way to produce a bioactive containing sheet so as
to allow t rption of the bioactive agent. This is accomplished using et dosage form
as put folﬁ@gég\%. %%\%F SUMMARY 5The presentdisclosure relates to?ﬁé%%mmudable
composition comprising at least one thermoplastic polymer in an amount of more than 20 wt% of the
whole composition and g biogctiv T : i AspselriesdapPhasnageutical
product comﬂﬁgﬁrdnétgh E n&é g?ba?ﬁiﬂéj m%tpééﬁﬁgtﬂ lirlr% tgs g%éli% a n%naq_ueogs 10composition
comprising aeiastignedzrntEdstiuptipnoé vanc uhtype ot d easialosilktsidsibiesdi8heet
comprising a matgx camprising the,at,least t i gxw{@g[ﬂ%ggmgﬁ@ioaaive
ingredient(s)%ét#dﬁ*@g [ Li%érgrr?gtsr'@ i{ﬁéﬁrl'nlg[ﬁg el%?sﬁéﬁuaéf%é})n a user's mouth and resulting in
sustained releasefivftbadivactiventandeiesaratBthagsrisemay dosted iasteranediend

pharmaceutical product comprising.a non-aguequ | i3ingatdgashengithermoplastic
polymer and %Wg%Wﬁ&@?BB%‘éﬁVe%gﬁé%%% s%%?grgn]q%ﬁgt%‘ran%fﬁgg%lacéd on any of the mucosa,
e.g., oral (bupeal, sgingvas Sinblthgubbaephiatal)t pegsgntectal or vaginal of a user and having an

average dissolution time of 5 to 50 20 mi ition, J heet

having a surface ar ad}ya%ﬁ%?(i%a é’ﬁ’, O%%m%i%%ﬁ‘nggagg g’#g?r%‘f?m%%@ ?(])%Eg] rf]il, to

dissolve fullyefhallyrésevatdiscisgrinatsemelaless norrwatenseantdl product comprising a

matrix with one or mor géoa tiye ingredi IR AN aMeHRIRS B thap 400 ng.westerably less
%?)Clefeissf%aém mgfﬂ%] Qen ﬁisc 05

than 500 mg, more prefera e pre ure also relates to a method for

makKifg a phareiageaxtoadipdoiduitte RO B RLexXT Bihgskayiagbd82 &M o SlBHTEMPASIng at least
one thermoplate poTHit 1) ST O M 20 it kel g R gre or more
an 30e or

bioactive ingljé’c?lre%{g I’%LYQ xtruder to form an extruded slab or sheet of the nonaqueous
composition. fFarsaieseat disg ariieeaissyeiares toof antmsd tbese e briBup-BRINaAIsle

bioactives frop.3 PAAMACRUIEE IOl CbAARIANDN AT ALRIB PIPBENBTIR)A aiRscoyprising

- NSO ;
providing a sheet comprising an extruded nonaqueous compaosition comprising at least one

thermoplasticipaiyniznabre- 36 lassicrad fvearigreianits(28Ad pihamprerdibvthdbuccal

mucgsa of, or r?cnofgg r%?éa(l]t%gﬁ ?%%nggway \jcosa in thg oral_ cavity _of the user. The present _
disclosure also telates to a method for delivering super Bioavailable bioactives from a pharmaceutical

product containing ohmespireddpy Hieastiveess af isnsdempaisiiypARIMATY S¥HERD M Esing an

extruded non%%é%%% ngité%%%qgg)[g&ﬁggg least e ARREroPAslr Ralyegnad ion exchange

resins in conjunction with bioactive ingredient(s); and placing the sheet on any of the mucosa, e.g.,

oral (buccal, gingivalSshisadjietl @ PfdRRE 3080 raisslenambinarbesiyeriPaUBRd of the user.
A st aspect gigyides X HOSF e PRFEAPBISII: A GEpEImpLSIsiRD o ot mel

shaping a nonagqueous composition comprising at least one thermogll‘gstlc polymer and a bioactive

agefifother tHagetecsthihigese iensoat afd-iRfent inatrRIdeslubieRRRR ARIASHRZEEmposition
not Containin?ﬁﬂaé%cﬁ{agﬂg%g?ﬁ.5@5@%9@%&%’9&?%@@&89&8[}% ghe7at iershangdsiagnoplastic
e

polymer and loactive agent distributed in the matrix, the matrix being soluble in the mucosa of a

user and resuttmgnnsitisnsrdrislessimrREbiTARA R CRIBRIENB@ CRPPOSIHOBRIRE YPkct
provides an exjyded bigariianier BerRBIAIANIeARSIAGIR eamo:Bens BiakIiLREIH Comprising
r

a thermoplastic polymer matrix, ion exchange resin and nicotine and having a maximum measured
nicotine plasnu doridehuedidma@iseMeidn 4 ng/ml when administered in a single dose.

25 Michael Repka and James McGinnity disclose hot melt extruded
sheets with a thickness of 10-13 mils using a 50-50 ratic PEO and HPC,
together with 3% of Vitamin E TPGS (see “Influence of Vitamin E TPGS on
the properties of hydrophilic films produced by hot melt extrusion,”
international Journal of Pharmaceutics 202 (2000) 63-70).

30 Repka et al US 6,375,963 issued April 23, 2002 disciose a hot-melt
extruded film and method of preparation thereof. The inventors note that
“Iflilms comprising pure hydroxypropylceliulose (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



10a BRIEF DESCRIPTION OF THE DRAWINGS Fig. 1 is a schematic diagram showing one
example qof @ mixi}a%%gcess that can be used in the manufacturing methﬁﬂfﬂfs%ﬁgf?(ﬁ? glaceutical

product of't ezgfr}%sent Invention. Fig. 2isa sche@atic diagram showing one gxaawlgsafan

extrusion process that can be used in the manufacturing method for the pharmaceutical product of the
present invention. Fig. 3 is,a sgchematic diagr j WE}E@ $CRlgextrusion
process that Y %gﬁig%ﬂ?ﬁ%ﬁ%&ﬁuﬂ%gnanngp rﬁ?e%gg(%y%%;%ﬁmaceutf@gaﬁ%%ﬂ of t%f present
invention.  ridigdibdtosstieifibtic dam@sisgaavingjonpestam gibdP& mediotheculatextrusion
process that can be used in the manufacturing method, for the EW%{: i r present
invention. 5%'%29.8 %%%%é?ﬁgﬁﬁ%%%r%%&ﬁ%ﬁiﬁanogg g)Egganqg 0 El%gﬁéacga egtg)%@;rﬁﬁ process
that can be ugied éb#emtearidasiastivizeaeth®d kultketbisapoddentiE ptadialgindrosesent invention.

Fig. &is a schematic diagram showing one.example of an_extrusion j pnal.gompression
rollerd that caiH& @%ﬁh%%%ﬁﬁ?ﬁéﬂ?ﬁﬁﬂsﬁeﬁﬁﬁo oF {ﬁ%ﬁé&%‘l}?ﬁaﬁ@%ﬁﬁ:@ ﬁﬁ%gﬁiéfpregent
invention.  iFigaddésfeograpprebaveiogauogtiosiplasconincenablimsis. watercspidsleistained on
consumption of four different snus brands.and a 2 mg_nicoti i ding,tq the
Cothitek iR S IRE) e BRSO B ey TLT B AL 8 g, a1
nicotine plasrbieahesntatiolytime T divs. dime senugeriam 2 shestpeutwitiggiicotine naturally
occurring in tobacco according ta the present inventi inst rdi Example Q.
DETAILED DE@@M@N%GEGME ﬁ%@@ﬁ@%@?ﬂ%ﬁéﬁ?o ; ﬁﬁ%@%ﬁ%ﬁ%@%ﬁ the
invengion relafmw@nmmewmtrwmmnmgm&pnmgmﬁﬂan@asmctaﬂé, thiepmoplastic
polymer and °”eﬁger}}gégggé’?gr%"s%ﬂ‘@&?d'eagg‘e%m. THBRI|FR LS {OH RO BRI sfONtrary to

the indication TAthe & ntioned Rep al patent, a nonaqueous composition comprising at
10least one theastigizstor @oigaterial aihamigeobnaderdgdizedindhthanvhsle composition and a

bioactive agent can be readily. extru to f . even tk e NSk ot
necessarily cc?ri\ a%ﬁcfggbfoﬁcﬁycrgé)eo%ﬁ?%gr'oﬁ%?%?o%ﬁegéi&mﬁegga ﬁ(%’oﬁy%@&%%ﬁﬁ, car orﬁer, one or
more acrylic folyrivesisicimg onenarenpody a@igic sdidsecopvlgtaesvatiiablisethspolgniestica water

soluple salt of a co-polymer, of methyl.vinyl ether alei ' m | fhation thereof
and Lff%i"?air saltse?glrr% gs%cff)z%'}@ %&? ‘tr%(et}éegrpr%p%%ﬁl%q e&'s%?p%ﬁ@géts mefggiﬁg?{ﬁggmsition
includes a nuiribadbEsiatepialignber hattectestéroo dticegruaueoossislinghohaslzoperphdded in

addition to any water, maisture u t i at aterials in the
composition. égFge?(%Tr%?)l%?%%rﬁéﬁ?goa:?%gﬁlcsnggﬁ %%?g@%%}%%&%%ﬁ%%le tl%hgaet{?n%y have a small
amount of residyatiymostind terte molyhiorsa daveldigiiabiaaaitsdirbecappoie’ slimaEwbmposition

does not Cont@iﬂﬁ @fh\%?tgﬁénrﬁg%gogcm g}earrﬂ%ﬂe, a combination thereof and their salts.
20 A review kof the Orange Book indicates that none of the above extrusion
patents are used in an FDA approved pharmaceutical product nor are any
such patents referenced on any over-the-counter product.
As the art demonstrates, practitioners have struggled to achieve
required flexibility in hot melt extruded pharmaceutical films, and have relied
25 on PEQ, polycarbophil or extreme levels of plasticizer to achieve such
flexibility of the sheet or film. Neither PEO nor polycarbophil is approved for
food use outside of the US. Additionally, PEO is a very expensive polymer
that is ill suited from a cost perspective and may tend to dissolve too quickly
for many applications. As a result, the pharmaceutical art on extruded films
30 and sheets provides littie 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.



25moisture content in the bioactive ingredient and/or any water in the flavoring; therefore, such a
compositionooiddi4siidoe considered "nonaqueous” as that term is defineRi&é fﬁ%ﬁ%y the
nonagueous composition of the present invention céhtains less than 20 wt%, more preferably less
than 12.5 wt%, and more preferably less than 10 wt A) water prior to extrusion, 30 preferably less
than 6 wt%, and moraywafdeastill Idssitabiedovyd vide eaftereafiisientovay teneag Cerdrmoplastic
polymer, polymer and matrix formers tha - f plastic
polymer ma})é% ngcg?ﬁgggpgnse 88@%}2%%&5%@%%?%&% B%’igflzf's%rnr%g g}ggf%ﬂge}%thers,
polyethyleneTrisles actymetistosyatemepaleiamersheetutzzgeVitdm as put forth below.
2009/048606PCT/US2008/01163 1 _ 47924001 carbohydrates, polyethylene glycols (PEG), PVP,
poly vinyl alcohol, acrylates, eth§e EHerase rtose acetate butyrate, copolymers such as -
poly(ethyleneco-vinytaestateltatipalymerrat:paly methybdoys ethiendinble wapopdride) copolymer,
poly vinyl acetate, pullulan, hydroxyprppyl cellulose (HPC), Shydroxypropyl methylcell (HPMO),
amorphous p%ﬁﬁémiﬂte@%ﬁh %BRW?E@Q&B&%&Hﬁﬁﬂeﬁ)ﬁﬁw@{sﬁ %‘%lemﬁérg E%v%ater soluble.
In one embogime ik GhehgHBYS RiPNpastEdHIase ethdn soitheaadwairoxypropyl cellulose (HPC) is
preferred. Examples of commercially available PC that can be used include KLUCELO EF, ELF and

LF 10hydroxypropyl&akutessnficiossra HyoHeldaids mebrrsrsd cARIamDivision, of Wilmington,
DE (referred toheyeinsitarsresnasicib pexiRGhg, Gt kieiinchbificg ) nond§Béaiss used, it is
preferred that the molecular weight of th? PEOis 1 0,0ooégrgﬁeaé%yand less than 11,000,900. The
PEAQan alsEPERLEHIR TBENNISINGBHIGRTH 8@1%?%3@9 & E‘ﬁg@&qtqg%l%féﬂ%g that
Vitamin E angh4iamie Rdletiativesis sissst asmsiepycaciatiintonpriding 158@oidbsimin E or
Vitamin E derivative functions to eliminate such stress crackjng with 5 to 1 f%rg ferred an‘)d :f% most
preferred. CeRBTIHRIBIBIEHIHAMYERLYHE AR QT RIFNERHA VRN HE %O?g' %mlé% 0 extend

the dissolutiop, meEhey, MY semslinead edNiesemhia thesion eiaiingsdresinstiigigrcombinations.
Particle size is desirable to be less than 500 microns, preferably less than 200 microns and most

preferably lestainedoaiaasn el e RioRsyedadnsHa85ble composition comprises at least one
such §5thefmop'35“ﬁ1@‘fj¥é§h?ﬁ iR QM amoNeL SEmereham 2% wadarfhasahele composition.
|

Preferably, the composition comprises at least one suc ther,m,oplastilc olymer [n an amount less than
50 W%, moreSPrBRSIEINY FRQMERRS WO TIRPRILRD SRR R &L 1RaR 0% LIHE YRR Fof the

whole compositiop0dhe drieasHyacrganibatine mrgsetidmienientis-preferabiyatzhptamceutical but
may be any biological, antigen, botanical, food or nutraceutical, cosmaceutjcal or o&hﬁr activq agent.

Examples of SRaAMaeb iR ANHRRRRE Sg Rl fRGaa RIPSUA oB YR QLPHABHoIE%0eh as
Benazepril, Capiopiy Gaptanrihfldsiepriind having an average dissolution time of 5 to 50

20 minutes, measured for a composition in the'form of a sheet having a surface

area of approximately .25-1.5 in® and a thickness of approximately 10-70 mil,
to dissolve fuily.
The present disclosure also relates to a pharmaceutical product
comprising a matrix with one or more bicactive ingredients in an amount of
25 less than 1000 mg, preferably less than 500 mg, more preferably less than
= 300 mg. The present disclosure also relates to a method for making a
pharmaceutical product, comprising extruding a nonagueous compaosition
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
30 extruder to form an extruded slab or sheet of the nonagueous composition.
- The present disclosure also relates to a method for delivering super
bicavailable bioactives from a pharmaceutical product containing one or more
bioactives fo a user, comprising providing a sheet comprising an extruded

nonaqueous composition comprising at least one thermoplastic polymer and



WO 2009/048606PCT/US2008/011634 13847.479ﬁ AO01 Moexipril, Perindopril, Quinapril, Ramipril '
and Trandolapril; acne treatments, such as adapalete, azelaic acid, BenzaClin, Benzamycin, Benzoyl
Peroxide, clindamycin, Duac, Erythromycin, Glé%qlic Acid, Isotretinoin, Sulfacetamide with sulfur,

TazaroteneSHRH Piaastive Kanad REIRSSDBFIRARA IR Biti6roueal, BY8REBPAIGS, such as
buprenorphipeyRisfiiamNA e ARG, AURAKEES MANETSRIFIRR;DdPRiy ARgantagonists, such as

eplerenone and spironolactone; alpha-1 adrenergic blockers, such as alfuzosin, doxazosin, prazosin,

tamsulosin and terdZssmesarSisgisise alghraldigiuirolen AbrR it dipfEagseRfedications, such as
donepeazil, ine,Li igml i ine; '
dexmerietor B o R B g A e S e % more,
angiotensirbibasibyseridleckess, saotpasiogRieviauny eprbeRtarmessiagaitsedatied losartan,

I X SLeN a0 . uni de. Al _ .
oate, ST B O g e e,
Fab, disopyitanedehdofatilidsirpinepimjnocitsmuith fiicatide, inrditienito)miertmtitigocaine,

anibioice, TR T A BT TR o abr s I DR SE 2ot i

Ertapenem p2(ataipenesdtilkestiain rhmagiedits Metape ite en Wiamdrofl iz les dtitrofurantoin,

Quinupristin/Datiopriztia RIGKIpIn Taecysins. Sehbiomuo As. Linidagaleanignaligeraisaids.
such as Dicyclomine, Brnatar, I'—Havoxate,- ycopyrrolate, Hyboscyamine, 8xy tynin, Propantheline
and Tolterodieeraditigonyulsdntseisusiepingarbamazepins, clonazepam,ciapepary, 25éthgsanimide,
felbamate, fogphenytoin, gabapentin, Jevetira m,_lamotiriqi lorazepam, Oxcarbazepine,..
Penobar it BRI BEUEB o O et ol & G (GEERET SACE WE v
antidepressaatgsitthakeamitiiptytinhdabppregriothcitatoprait pdegip rantiieindpapiry blepbie thre,
escitalopram, fluoxetine, fluvoxamine, imipramine, mirtazapine, nefazodone, 30nartriptyline _
nonriptyline, S %I?Hg,lﬁpasin (?nren%ltﬁl veniaraxir @%tzll- cﬂ%ar%é)g?s:{%s%rgho nl:ah lé:pﬁgﬁ%g(%aat%df%?rppine,
Imodium and fisaasittle sphsadicytdiecdnt-Bmehosy sthehmastAyp teghita o) wotasetio m rogesitolser -
granisetron, metoclopramide, ondansetron hiorperazine, s lamine and trimethobenzamide;
antifungals, s SEARBAB %lsfi\nrlﬁ% 5@%%&%%%%) §%ﬁiﬁ‘ﬁ%ﬁg?%%a?§3%?u%s§f‘h, Clotrimazole fluconazole,
flucytosine, Griseofulvisedtiat enpzalerkeitsona zoten Mid Himgiivayitatine-Ros agcnagslecteriginafine,
voriconazole, butegafine cﬁﬁgirox cl trirpna%oli%, enctﬁg%olqa&ego%inazegle al}{/lr{%ogagcggdhrg_%ﬁgine,
nystatin, oxicGRERSTR TETBIAEINE BiSd ot SoaHA & i A AR G A SR TS e R v anee
lamivudine, pegintesfarai @ifal andehiviaferomatizm2hy Rebetned ancbtibavilisnantoneepetitaagents,
such as Acyclovir, famciclovir, valacyclavir, acyclovir, docosanol and penciclovir; antihistamines, such
as cetirizine, c%%arg%}}é nj‘e?%éi%ﬁ‘é’%n%a%%é?%ﬁ%%@ﬁ%ﬁcw Olseh%onsl?amine, clemastine, cyproheptadine,
10dimenhydrinate, diphenhydramine, hydroxzine and promethazine; anti- hypertension, such as
Benazepril & HCTZ, Captopril & HCTZ, Enalapril & HCTZ, Lisinopril & HCTZ, Moexipril & HCTZ,
Losartan & HCTZ, Valsartan & HCTZ, Atenolol & chlorthalidone, Bisoprolol & HCTZ, Metoprolol &
HCTZ, Nadolol & bendroflumethazide, Propranolol & HCTZ, Timolol & HCTZ, 15Amlodipine &
benazepril, Verapamil & trandolapril, Amiloride & HCTZ,



Spironolactone & HCTZ, Triamterene & HCTZ, Clonidine & chlorthalidone, Hydralazine & HCTZ,
.. Methyldopa & HCTZ and Prazosin & polythiazi%e' anti-hypertensives, such as Aliskiren, Aliskiren,
epoprostenol, fenoldopam, hydralazine, minoxidit, ‘hitroprusside, phentolamine and treprostinil; anti-
20influenza agents, such as amantadine, oseltamivir phosphate, rimantadine and zanamivir;
anti-malarials / anti-protozoagém}qg@g@msquﬂp AevagHoNR Aririeayine, lodoquinol,
methamine, Py

Mefloquine, Primaquine, Pyr Ne,; Pyrimetnamine -Sulfadoxine and Quinine Sulfate;
anti-platelet agent$:igudhisie ssbismedis dipgrransbiomion, i graineleistardkinGlopidogret, -
dipyridamolg, gallighallieafiiap dan anthl plRNiAMRRIE LA ISR AR iiRIRA L ical |
chlorpromazine, Clozapine, fluphenazine, haloperidol, loxapine, molindone, olanzepine, perphenazine,
pimozide, quenidyihef isparresest inkentitine, thiothixine, trifiluoperazine, ziprasidone and Lithium;
antspasmotics. suelhas Ry domineRonagiah? SRuRneen B apaniieloea s Bvahisene
hyoscyamine, Libr§ ,tgg%s%r%@qe%nc%t Bellergal-S; anti-th_ssives / expe%]toran?s, such as Benzonatate
and guaifer@singasofiietdeambgtivsaddiciie neasutadypiasorshed édribedreimaseutical
benzodiazeg'}%g%gquqﬁg- iazepipe sedatives, such as alprazolam, buspirone,
chlordiazepoxide, chlorazepate, clonazepam, WO 2009/048606 PCT/US2008/011634
15847.47924A01 Higz&plens, echernriin 0iagbamlsheVHnasfarkantale phm smiglhserlt, Oxazepam,
ramelteon, (SERRATrJEaLa A Eal7HBT:a8d FPIMESRLREIACIRAPIHGTHSN i fignolol, betaxolol
bisoprolol, carve (ﬁol,rgg_molo% rE’i\:ta)etalol, metoprolol, nadolol, pindolol; propranolol, sotalol and timolol;
bile acid Ssehaesanrsticat pres sebrédheaphfierdoBYeMRM and colestipol; bisphosphonates, such
as alendronate, etggnalg, RABKURANAIE disarie By BRale A diRIed o RiAfih Balgiiene and

Teriparatide; bladderspasm medications, such as flavoxate,hyoscyamine, darifenacin, oxybutynin,

solifenacin, eXtRIDON PR IPRIMADIRHSE Stathenrenr@shyrTthiagibasbiey, theh as alfuzosin,
doxazosin, gﬁﬁﬁlﬁgw%ﬁg&gmqﬁgw IBkAZQsiN burn preparations, such as mafenide

acetate and 'si Ilfadiazine; calcium channel blockers, such as amlodipine, bepridil, diltiazem,
felodipine, isradipirﬁ;gn@@oﬁpﬁﬁ‘é}ﬂ'ﬁféﬂ%@%ﬁﬂ‘ﬁtﬂ&fm@@@al@mm@%@@ §@élifas Calcium
and Hypocaloalgo FERRIOSBYEP R L R B iafRiRARl v RRRBE ey frephalexin,
Cefaclor, Cefotetan,Cefoxitin, Cefprozil, Cefuroxime, Cefuroxime, loracarbef, Cefdinir, Cefixime,
Cefoperazopbaceasaxiingl ceigogoniiee ceiemiyeoiMbuten, Ceftizoxime and Cefepime; colony
stimulating factors gscly as darhenaiofio @lfar- SR EIRRAIREDL ADBS!RpIRRIEE iRy Depfiigrastim and

sargramostim; 20corficosteroids, such as Budesonide, cortisone acetate, dexamethasone,
fludrocortisqressaydndto abeeahsemprR sHRRJRIR BB rednibenesedificheroids intra-articular,

such as DepnMe _%im%?gﬁﬂ%’?ﬁ@&?%é&ﬁ‘é&ﬂ%é&fﬁﬁ%?p%&h&%@% flLBAtysulfate, Bethanecol

and Alum irrigation; decongestants, such as Phenylephrine and Pseudoephedrine; anti- 25diabetic
agents, sucinyemidarbose, Miglitol and metformin, Avandamet@,

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



Glucovance, Metaglip, Metaglip, rosiglitazone, osiglitazone, repaglinide, Chlorpropamide, glimepiride,

glyburide,‘glipizide, Tolazamide, Tolbutamide, Glucagon, extenatide and (r:amlglg((}jsedlqi ?(’34ct thrombin

inhibitors, 9&?%?§°é$@§troban, Bivalirudin and Iepiru{j{n; disease modifyinE gé% @é@@é@,@m

30adalimumab, anakinra, auranofin, azathioprine, etanercept, hydroxychloroquine, infliximab,

leflunomide, methotrexate and sulfasalazine; diuretics, such,as Acetazolamide, Amilori miloride
i a%ﬁ%%’%fé%ﬁégpﬁg‘eﬁﬁgnide,

and HCTZ Bendrofldi@efis HEOMIRRIZSNR CORTSRMALOR M IMEIN.

Eplenerone, EHaarypiaseihghuiteatiaidetuydly 200004¥RH 06RO 16 2008/QING 34 thes47.47924A01
Hydrochlorothiazide, HCTZ irriampterene I—é%aroﬂumethiazi e Ind'%%amicte, ethazolamide,
n

Methyclothiaﬂﬁ%?%giﬁyﬁﬁ@ﬂﬁﬂaéfrf\ﬁEﬁ)l%\ SYBHIATTEY Q,QSEBi ARz, Spironolactone, HCTZ
Torsemide, Trichlormethiazigg Fad ERMESOSIPMION | GFDEHEBINVYEN BiCINomoc Scinacalcet
cosyntropin, riptine, cabergoline, calcjtonin, desm,opressiré, hguprolid% octrﬁogde and vasopressin;

r

erectfle dysfunction 4y8RE& 2SRETLE! SNGSNEFCEL RSO RARVSUONTERISRIENE, such as
allopurinol, anfiifigianeipes, azatiiepiechqsbisittereso sqrhsimazapawstcaphdespwiiastimetidine, folic
acid, hydraiazine, hydroxyurea, ibuprofen, isoniazid, 10 et%/Idopa, nitrofurantoin, penicillins,

i

phenytoin, phePWSRT BRScaRATJROF JRpRHIGUIATE Y&Ridine, streptomycin sulfonamides, sulindac,
triamterene and vanggiplyeint fistRasdchespiofiataten anobbteagrio gesniioliozlicituior doginolones,
such as Ciprofloxacin, Ga%:g gii%é&!i_%/ofioxacirk Moxifloxacin Norflox%cg% grqd cg)rrf}lm%%n;at
gastrointestinafYGEMSHSY QSRR M%ggﬁié?n?ﬁg?%lsopros RIS &in,
octregtidev, ogalaring: GdisiasplustialptsitenSuifasalanineiahdfivasopriessir? @ottredtiments, such as
allopurinol, colchicine, probenecid, Rasburicase and salfln )ﬁazone Hziﬁc%p@&tgctgl‘p%g%s, such as

cimetidine. faWBRMROMRRRIHRR 2 FRRAMLESFRNhERILRE AgaMY RISV famciclovir,
20valacyclovighagiclovin tesaganblacsrpeosittoy tipkgrentamsbes sagién cpnsaichRE@ aptopril,
Clonidine and Labetalol; hypertensive, emergency, such as Enalapyilat, Esmolol, Fenaol m
mesylate, Hy@@l&%@?ﬂggé){a'fgn%i?é?al i é‘ﬁt%@%%gﬁlpgu%cé%[mggﬁhﬁ%éﬁﬁa’aé%gegrﬁorrhoidal
preparations, gi¢a asriitisalyiearinose Suppositsiydlitylicane) pranpmtimees ki Haxsretofoam-HC
and Analpram-HC; inflammatory b | diseasge agents, such as balsalazide, nide, infliximab,
meshfamine, BRYISR: 3%%%%381@%8??%?5& Sﬁ%gﬁgﬂeésgﬁ%#eyor\{ ’E{}? < gﬁr%it'q’ecrfferon Alfa-2b,
Interferon Alfar2eind dRibaw isithgoimde, Recluribtesterorifadi ZnditwdrealBgiad A, Interferon
Beta-1B (Bet@%ron); intermittent claudication, such as 30cilostazol and pentoxifylline; immunizations,

such as Com ?E‘Fﬂﬁﬁﬁ%ria— tetanus toxoid, Hepatitis A vaccine, Hepatitis B vaccine, Influenza
vaccine, Fluzone, LyBetHiseasa tacninguetiE]) M@iidatta 3n tamtivest s comp 8idimodyl, Cascara,

e e 00 PSSl o IOl MBS U g

20 been added in addition to any water, moisture or aqueous solvent that may be

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

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

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

ethers, polyethylene oxide, polymethacrylates, poloxamers, extrudable



17847.47924A01 Pericolace, Psyllium and Senna; low molecular weight heparins, such as dalteparin,

danaparowo%ﬂéﬂ%gg, tinzaparin, fondaparinux; macrolides, such as Agighr@a¥eii1¢dasithromycin
and Erythromycin; magnesium, such as magnesium salt; migraine treatments, sa¢h 4 2dawtriptan,

eletriptan, 5frovatriptan, naratriptan, rizatriptan, sumatriptan, zolmitriptan, Cafergot @, Cafergot @,

dihydroergot idrin lqgugéﬁ .t u SRR RIEHR, Bendatade,
carbamide, p%?%@o%ﬁa %e%%gfc%oﬁ{%r as%%é%e(r?cﬁwcﬁmgkigmg gﬁj?:‘onate, clotrimzole, Nystatin,
Penciclovir, dtioplsasitljaselctauidseanstake butyBiaXceBakiEIESIDaRRTPad h¥ieRP10saliva;

multiple sclerosis rﬁ@%{i’éﬁ&f@&%@% mpg%' -gfé{ﬁm R aiérARdItessRgaieiyd&; muscle

relaxants, suth a8 badlo en, , CY rine, cyclobenzmaé‘arlne, Diazepam, Metaxalone,
Methocarbarpoly@esheohdriny] sasieizeputistanshydaxypraavesidosedbiRethasone, budesonide,

cromolyn, desppIcaSINIERAIE, IUIoRe (RSP U IR PR ERIHB T g as0ne,

oxymetazolin€, rine Ine nasal spray, 'uma_triptan, trianicinolone and Zolmitriptan;
urology treatpEtarborngs Bstbeksing dne Gisitmopiasicare ety amaies 1388 amine,

oxybutynin, solitenagi, {alterading-AOM LASALIYBRHEATASKaIdORRE stich a8 Atracurium,

Cisatracurium, doxacurium, mivacurium, pancuronium, 20Rocuronium, Succinylcholine, vecuronium,
Mivacurium, Rejracymmoipyh cRbdesm P Guednsiensihe Exaamias Al cRBIMRERIM, Pancuronium,

vecuronium. RR@RUBAIRAFUGNILN B3 IR RINRALEIER Stk dadsgsorbide dinilrate
itrate, NItro

Isosorbide monon glycerin ointment, Nitrobid and Nitroglycerin transdermal; NSAID's, such

as ABhrotec, ldidiafeyprgRsetidisiae, (NBSM eoiddny, Retorbhsc! sarnraRicro IR Diflunisal Salsalate
Meloxicam, pi R}%} m, owwg%%% . e’t%a%‘(%&quggéqﬁaﬁggp@g%twgm%mmMozin,

celecoxib, Rofecoxib’and Va XI0; op mic agents, such as, proparacaine, tetracaine,
CiprofloxacinHE@takdnarein-iBehtaimcyin, levofloxacin, levofioxacin, norfloxacin, Ofloxacin, Polysporin

@, 30Polytrim, Sulfageiapirle, JORraTY GiRrEIRAN BBICH rRirRbARYdRQy i BxilFel B red G 0 and

TobraDex 0, Dexamet%gsone, I-&—[%orome?hofone, Loteprednol, Prednisone, Rimexolone, azelastine,

Cromolyn sodifhPeMedgseatsEntdensdhaatditoR Pifartihe BFHeanialadREdEED 5%,
E%V abas“”%ﬁ%ﬁ’é?f@%tﬂ%ﬂ%? IDENaPia3emes NapaCRTs bfekeéa #RAVRSRGAG

S2008 47.47924A01 ‘nedocromil, Olopatadine, pemirolast, Betaxolol, Betaxolol,
Levobunolol, FhédéaminEdtariasivosrbel ssrdca PACERSH & #ih slBpIBatclathiR Jro &, HFavoprost,

unoprostone \ApIaRIPBAAGHBHTIPBIUERERRORLRRR Crenpi el ine Ruderaciale

Homatropine nylephrine, Phenylephrine, 5Diclofenac, Fiurbiprofen and Ketorolac; ear (otic)
preparations, wiierbde AQPa gasfeareshanshiife PO pARfAT®RODEX@, Ciprofloxacin and

hydrocortisone, Cortspatin GnQflaKRcBoilHitihaRRis BB R 389 MQssHitivet8 amaterdiUBieas Codeine
Fentanyl Hydrocodone Hydrocodone, Meperidine . ,

20 polymers to extend the dissolution time. They may sometimes be present 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 ieast one such

25 thermoplastic polymer in an amount of more than 20 wit% 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 whoie
composition.

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

Examples of pharmaceutical bioactive agents include, but are not

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



Methadone, morhphine, xycodone, Propoxyphene, Darvon @, Fioricet, 10Fiorinal, Soma compound,
Tramadol, Anexsia, Darvocet, Darvon Compound, Lorcet, Lortab, Percocet, Percodan, Roxicet,
Tylenol Wﬁ%&%ﬂ?@?‘}fylox, Vicodin, Wygesic, Buptenorphene, Butorphfr%?ﬁ%%%%%ﬁ@puphine,
Pentazocine, Nalmefene Naloxone, Suboxone 0 an?ﬁ?iconotide; parkinson's disease treatments, such
as amantadine, benztropine, bromocriptine, 15entacagone, pergolide, pramipexole, ropinirole,
selegiline, Siﬁéﬁ%ﬂ"tﬁ(%ﬁﬂ?@ﬁhwmﬁhéﬂww @pd %r ﬁiﬁ&ﬁ@réﬁﬁ?ﬁﬁ%ﬁb@gﬁ%uch as
Fentanyl, Hydsqrosehenp ddererdiviaianstMopiizaMeniSdinzasycinastenpsiliReronideillin/
sulbactam, Amoxicillin, Amoxicillin/ Clavulanate,Cloxacillin, Dicloxacillin,. N ciwn Peniﬁlin G,
Penicillin VK, O RE¥i Ysp e FucBhsabiemte '%’grgiﬁfﬁ,r e URE A nate:

phosphate suppieEIRiAtPISYeErRsakdPhesiMBiNesiric ddritodsPERRQOMATMad eutra-Phos
0; potassium supplementation, such as K-LOR, Klor-Con@, P_otazgiu fdep[lherﬁ)ng{prostate cancer
mediBations, SUEFPAEASH-AHAKTAS, HGBrsiE) GSJBiRNRIMIOR S HRParhig th pump

25inhibitor's, SYHbASRSAMEPERZAlBIRENSRII SR OameagANiRs Panthris zaiteaadonahendazole
Sodium; psoriasis medications, such as acitretin, alefacept, A%‘Ta”n Calci&i)tr'ene efalizumab and
RS ST

Tazarotene; r‘éﬂ%@f&lé?@%@d@é@h@ﬁ%,agﬁéﬁ%rgﬁlallﬂ H g?éj;stfélcitriol,

Doxercalcifergkze4ig, SafisiGvepraiss pasisa|ipBaadaraveuar a8 0pubo akyzhweitieatsons, such
as ipratropium, tiotropium, albuterol, bitolterol, Ievalbute{éjl, irbuteral, metaﬁéoterengl, formoterol,
b @ég%

salmeterol, Agiiﬁﬁaé?, BEAGRIRN S SHERIGHEPREBRE L s TS e

Momgtasone i@ ateniEaiednelassiHanaic ki@ tSitguiaie @ aalidisea st onoomiynketdimne,
nedocromil, acet¥lcystejne and aminop 009/048606PCT/US2008/011634

hvlline /th hyl ne;
R e e TR = e

etanercept, hyfisexyes rgsnine ciitibasatnreiproniicamedwitasaiebasd taliasadartae, HMG COA
reductase inhibitors, such as Atorvastatin, Fluvastatin, /gstatin Pravglftatin, Roguv statin,

Simvastatin, SARGERFAY; (RRBATRARSIAFAEEN RN Ovﬁ@, SHEh 88 AU BYBE S Retamine,
Caffeine, dexmedipy he nidiaice SHexiroRmpariamticadiatnipicanisncMeathytpeonsiate, Modafinil,

Pemoaline, phendijmetrizine, phentem%ne nd sibytramine; tetrac IiBe such as Dé)xycycline,
i o

Mind&cline aATHRERIQNGRIBRERD gt'é@@n@%ﬁﬁﬂ’ R AR2 R EIIST Sents 10such as

methimazole gageaneRy Hpmpint sagy disteiitkdidativides isbrastacehdtysdeioainéharcoal,
deferoxamine, digoxin immune, fab, flumazenil, fgme izole;F meé:[{%ylener\l:taueé nalfx’oTe, sodium
polystyrene sIMONREEhITSEHAEIS aRIRHR) NSRRI AR U R Bt KB Gt Cisoniazid,

Pyrazinamidetgdfaipidia aRdaseipaRilaapibititapenihesandAbRifaier, Tdieabmyducts such as
PimecrolimusCEIEATIRNETITD KUECPAEVGILRATSUIoRr KRN &g GRS S hoyclovir docosancl,
imiqgijr]od, panﬂpwmmwmmanmemmnhw&mmemammmmmdﬁiaefpmmam;],
M T R R
miconazole, naftifgralingstatimoidicaneroks Ridyokfmman@onnatal, Flavoxate,
Glycopyrrolate, Hyoscyamine, Oxybutynin, Propantheline and Tolterodine;
anticonvulsants, such as carbamazepine, clonazepam, diazepam,
25 ethosuximide, felbamate, fosphenytoin, gabapentin, levetiracetam,
lamotrigine, lorazepam, Oxcarbazepine, Phenobarbital, phenytoin, pregabalin,
primidone, tiagabine, topiramate and valproic acid; antidepressants, such as
amitriptyline, buproprion, citalopram, desipramine, doxepin, duloxetine,
escitalopram, fiuoxetine, fluvoxamine, imipramine, mirtazapine, nefazodone,
30 nortriptyline, nortriptyline, sertraline, trazodone and veniafaxine; 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,



tolnaftate; topical anti-parasitic agents such as Crotamiton, Lindane, Permethrin, pyrethrins and
piperonyl butoxide; topical burn preparations such 25as mafenide acetate and %;/er sulfadiazine;

topical corfiEb&18138% uch as Aclometasone diprop&ionate, Desonide, Fb&HS “8?5}&&%@,

Hydrocortisone, Betamethasone dipropionate, betamethasone valerate, clocortolone pivalate,

desoximetasone, fluocinolone acetonide, flurgndrenolide. fluti e lonate, Chydrocortisone
butyrate, B%V&Bﬁgmﬁe’\%ﬁépﬁ%&‘f’?ﬁg}n@ﬁg%aﬁﬁga é‘,‘%ﬁlé% nl?:%’rtfﬁajt%a?%?ndinolone, amcinonide,

augmented bgiaaethasonesdiorepiokatestoziomethias Mieaiprain mytetatics Bapeeass#®iRliflorasone
diacetate, fluocinolgne acetonide, fluocinonide, halcinonide, clg Pi iflarasone
diacetate aﬁ@'@l@é@ﬁs‘cﬁ‘i’ﬂ?@ﬂ@ﬁaﬁz%%%&%R%dﬁ'g?%gdsxm %Zéﬁ%%%%igén po @sau E‘gla%ré, WO
2009/04860RBIGEHHS2ARBI0RAS BB ATa T RA AV Biith ancohardipherkirapinedans vaginal
preparations such as clindamycin, metronidazole, hutoconazale,.clotrimazele, miconazole, terconazole
andlioconaZnafiaisdirnbraeRRitiss %‘é#b%%ﬁ’gﬁ??ﬁlgsﬁﬁee? ﬁ‘;‘g’r%ﬁi\ﬁe}&ﬁgﬁritide, Nicardipine,
Nitroglycerirg@@gtgggm Alfopsupsigiiteridiovaatiprebs Rtsizattanatrababavioh:adobutamine,
Dopamine, Epinephrine, inamrinone, Milrinpne, Norepinephrine, P, phti Vasopressin.
Examples of TBERFEE ﬁ@ﬁ’&&%uﬁﬁﬁhtﬂéﬁ%‘éﬁ&ﬂg%%%ﬁﬁglfbﬁ?raar%p g&‘:(}l?m %gg(e’[ig,%ilgnstituents in foods
or dietary sugpleyasRts Hirl pemtrsponsibitifostamingss subeathasttitisinsudesioredasdiotents of
plants, especially fruits and 10vegetables, e.q., soy which contains.iso Rﬂﬁ?t ytoestrogens,
tomatoes W%ﬂ%ﬁ?ﬂﬁ‘ﬁ/é@ﬁ@?ﬁiﬂgt &i@rﬂﬁ\?g' %Wégﬁtgieﬁp(?égﬁt‘%'séﬁrries %@h@% blueberries and
raspperries WiieBrrRidaiA R V@IRPIESHIKerantinesaydns riatnzay] aooasedhdzingasrtigreen tea which
contains epigallocatechin gallate (EGCG) that ticancer, [ ratrol from red
grape produf¥PRIERSARRIC AL HER Z&i%fﬁ%%%?%?? u%(;@p gﬁéﬁ@%%ﬂﬁﬁ&r%%%@éghusk for
reducing hypgeshelastarelgrlia. BIOTE)MseitirabBaHE)TES, Acsadankauéitdivéaiaatanykor clover
(isoflavonoids) to improve arterial health, Flavopoids, antjaxi lpha- li [ id-from flax
seeds, extra @%rﬁé@"@ﬁigﬁé}‘&é{ﬁ@%ﬂg% %E@E&‘r#%@s of bio ’c%%ﬁ%l:gz@cﬁ%? ggre%’ts include, but
are not limite 4g dis1l@gisa i Astlivensthstite el ioppkamtoln& tHETE piavenaledgHéhblasterol lowering

i phPtoular GBI RRARIY: B TONe LR TR T e o Fouers, and plan
derived foodsgﬁgnd;gdtdﬁe(@H@"iﬁeﬁianﬁew@&ﬁd&%@i@@é@)@s&&hhﬁ%@%ﬁs found in a
Critorous VU AR oot R T cha o O some of which
are precursoen@thijipsttarisiveyalectt Esrédisgikeem &xﬁai@rang@ﬁﬂmw%tﬁﬂ'%é@m%ﬁaamples of
utoantigens AP a R A e L e T body rom
the pattside, faifexamsladsnishalatomsryestivadioeinfsaltamBy ehesesies BPEgeRR0sIs, these
antigens are tzaankée %gte?n%pv?r?g% EFQ‘I 5 &rs]twgn%‘g?otozoals / amebicides, such as
Atovaguone, Chloroquine, fodoquinol, Mefloguine, Primaquine,
Pyrimethamine, Pyrimethamine ~Sulfadoxine and Quinine Sulfate; anti-
platelet agents, such as abciximab, dipyridamole/ASA, anagrelide, cilostazol,
25 clopidogrel, dipyridamole, eptifabatide, ticlopidine and tirofiban;
antipsychotics, such as aripiprazole, chiorpromazine, Clozapine,
fluphenazine, haloperidol, loxapine, molindone, olanzepine, perphenazine,
pimozide, guetiapine, risperidone, thioridazine, thiothixine, trifluoperazing,
ziprasidone and Lithium; antispasmotics, such as Dicyclomine, Donnatal
30 Extentabs, Propantheline, Simethicone, hyoscyamine, Librax, tegaserod and
Bellergal-S; anti-tussives / expectorants, such as Benzonatate and
guaifenesin; atopic dermatitis medications, such as pimecrolimus and
tacrolimus; benzodiazepines and non-benzodiazepine sedatives, such as

alprazolam, buspirone, chlordiazepoxide, chiorazepate, clonazepam,



WO 2009/048606PCT/US2008/011634 21847.47924A01 (APCs) and processed into fragments. APCs

then present the fragments to T helper cells (CD4+) by the use of class Il hj tibility molecules
on their sHV]%&ﬁQg@égﬁg(*r cells are specific for the pg tide:MHC complex. l#r?lg;/ %%g_%lgééﬁ/ﬁvated and

start to secrete cytokines. Cytokines are substances 5that can activate cytotoxic T lymphocytes (CTL),
antibody-secreting B cells, macrophages, and other particles. En n ' re antigens that
have been g@ﬁé%q@mmiﬁﬁmaég‘ﬂ ,egg%o}g!?ﬁ]?gﬁﬂé%ﬁ%’ Eh %g%gggﬁ]ﬁiﬁﬁabgg?m of viral or
intracellular bpeipdphinfeaiipeifebe fiagmestmarettiemprserdxbumtbadebipidfme irethe complex
with MHC class | molecules. If 10 actiyated cytotoxic CD8+ T cells recqgni I gells begin
to secrete v%ﬁ%ﬁ@iﬁé’?ﬁ‘a@%éﬁ%@‘?ml §?§’§éﬁt‘%tb&5‘f8££°l?%h%aiw eccj:a@(i)’ ge%.% é?%?dae%ali%q’ep the
cytotoxic celipdrpprkiting sebitoly pifeiolsk seoiingrret psotiies, self tivmitidifecettilare deleted from
the repertoire as a result of tolerance (also known as negative selection)., T include xenogenic
(hetérologo@ﬂi’@éi‘ﬁ%ﬁ@oﬁg%hﬁsi&B@ﬁ%ﬁ?ﬂf&&er(ﬁ%?%&%%%@oﬁ%ﬁa?rzﬁll%%?%?gn autoantigen is
usually a nogRlEQsHd RaeNElR efspatiaiie(aind, ssidetinate, Rididratiats), thaelrosedgnized by

the immune system of patients suffering fro ecific auto une disease, igens should,
under normd! e&&enﬂ%%&@%d&%@@?@]tﬁéﬁﬁﬁﬁﬁ% %E}é;g%:n %E?ﬁfﬁ%’?%l?;gg%fﬁ gegr%gt{lac 20and
environmentgi astatfotie SlEmakifmuoretegigakilerance, idadiertaaim aoxigeutyiis been lost in these

patients. Tumor antigens or Neoantigens are those antigens that are pre y MHC | or MFIC II
molecules oﬁ?ﬁ@%@%et%lf?ﬂ%’?%%féqsﬁrﬁégéugﬁtfﬁgﬂ'gga%r%%%r%é%qr%%%%?e%;ﬁg ented by tumor cells

and pever byribainafmakosashlashificassinthiyxam salleduiasiarids Spreatierimtigens (TSAs) and, in
general, result from a tumor-specific mutation. More comman are anti%%g%}a%?é?a%eg ted by tumor
S).

cells and norARIRERSIR AT 27 RSRIBH T ELELRER e  Ariti Gans ytotoxic T lymphocytes
that recognizgjithess fratigeraenayloriabthimdes ke suswmtcesibetfudipthey epliditate or

metastasize. Tumor antigens ¢an also 30be on,the surface qf the.tumor j of, for example, a
mutated recéﬂf%ﬂﬂ%tﬁ%‘?@%@qh@ iﬁpg@r&%ﬂﬁ@elaebyngec&e} énlé r\é)?é}r%%@@fi botanical bioactive
agents includgyiuinareuppldmiacsies Bl -£OC siclvan ced bdyacicaldenniay stpnfde sposinsdiabetes -
Represents a multi-mechanism_ biQactive that; 1), in adipocytes increas ipgnectin secretion, 2) in
the 1Rer Iowe?gmegﬂafgﬁio © @’%%@%'8&1@%@%@%@@@ u?iéaj(r!%?gnaling through the

insulin receptpe At dtoreisi egironseCefialaxigigc Spfursyithasioranargcdegeitisécumulation.),
PMI-005 (bot&n

Cariey of proIRTR ) LR 1o e BTN PRy e MR 7 oet 1 o1 2
undergoing aCteftifixithieicaidriabie psteoasiuiiis sttsulatiyg-iavtans|iguichiae ﬁ@!’r’i’@j@#ﬁhﬁt of severe /
(botanical icHAVE HBIRRE o LB a0 B A e DAt TG anzymes.
(inchgling a—waiaodt@@m)sé&oqmssﬂmmwmimoel:ﬁﬁ@é@tﬁxiﬁ@@éﬁt@t@@ﬁ@th lipid and
cuppressor v R T e B e i nocrons by
increasing Aﬂantmmmbim@ﬁum&eattiktqlap@s@S%@@mﬁl@(ﬁ@%ﬁiﬁfVW@mQypical CNS
and reduces DTG A g L e cffcacy.).
PMI-008 (botarigatibioattivendestant sramcinasgrivenytaPREst 36 eSS SPESR Rfadhbcks fat
25 diabetic agents, such as acarbose, Miglitol and metformin, Avandamet®,
Glucovance, Metaglip, Metaglip, rosiglitazone, osiglitazone, repaglinide,
Chiorpropamide, glimepiride, glyburide, glipizide, Tolazamide, Tolbutamide,
Glucagon, extenatide and pramlintide; direct thrombin inhibitors, such as
argatroban, Bivalirudin and lepirudin; disease modifying agents, such as
30 adalimumab, anakinra, auranofin, azathioprine, etanercept,
hydroxychloroquine, infliximab, leflunomide, methotrexate and sulfasalazine;
diuretics, such as Acetazolamide, Amiloride, Amiloride and HCTZ
Bendroflumethiazide, Bumetanide, Chlorothiazide, Chiorthalidone,

Dichiorphenamide, Eplenerone, Ethacrynic acid, Furosemide,



20accumulation/absorption and promotes weight loss via interaction with a variety of lipases including
PL, LPL, and HSL.), and PMI-016 (a powerful, plant-derived anabolic / ergegﬁyg'go &ﬂtm‘!‘mh no

androgen@?ia%o%{?fégé@; could be used in a range of1 %uman muscle wasting dlsoggﬁr@;gming those
associated with both cancer and AIDS, as well as general aging (sarcopenia). 25This agent has been

shown to induce protein synthesis jn .cells, (similar {0 |GE) an mate a. iQQ in protein
degradation, WRER a&%&@@%ﬂ%ﬁ%%&% @@Sr(ﬁ rﬁﬁ?ﬁ&%@%%@%’ﬁﬁgs%%ﬁ%nd
decrease in ylisisisiromatrie ivkaBatoh ke ipikohy EdMhRifdeh daetoladsinging to testosterone
receptor in contrast to anaholic steroids.). 3QThe FDA defin S pr ts that "cure, treat,
mitigate or preoafhiRgkss Qﬂm?[éﬁé%ﬁzﬂw Bifg %Cmﬁgﬁ%ﬁé%ﬁr%% body." Cosmetic
products are ggfinrsrakthie FHA A Trigesiendaciochineubheasp sudasprmkied; or sprayed on,
introduced into, or otherwise applied to the human bqdy.. .for cleansing, heautifying, promoting
attraéivenes&"ﬁﬁ‘%ﬁ{@ﬁ%{j‘)wa}%@@/ﬁ' @565%[%%8%8@%%'%%%%%?%&5% the appearance.”
Although cosmagsidiie, ereetiibavedovapeiessinpeth eiifeupgs thediDA agents tserohuagler the
definition of cgsmetics, and they are not recqognized as. a distinct category, Bec cosmaceutical
products are ROFRRATMSAGFAIR ’P@ﬁ\%ﬁaﬁﬁﬁ%ﬁﬁm%@%ﬂ@?’aﬁ Cno%%m%t!}]%%%@hﬁﬁe same
Sregulations, sesHistignmescaestingprine, Tebinmesiticarbfthezeprentdapbatiespdoes not require
the presence of PEQ, a plasticizer or polycarbophil. The nghagueous ble composition can
also include £M&t a?a@fﬁ@ﬁ e%ﬁ%‘?%@f’ﬁ'%‘ﬁ%’%ﬁ%%é’ﬁ%%t’ &P %%%gﬁc%ss@%%gg’ption through the
10mygosa, mueAsgldesiingeoileritbiliupe tithiereishéngipin(sercdyiPapentApplioitan Publication
No. 2006/025746 a "penetration, enhancer’ or "permeability enhancer”), Th bsorbing
enhancer ma?ﬁﬂ??ﬁg‘ﬁﬂpgqroﬁﬁmﬂa% %6%93%9%%@ %@ﬁ%‘? é]é‘ge)s,"ﬁ%’?ﬁ@qgr?é%%&qﬁﬁ%r?oethyl
ether (Transcyial)vaRderiyteihis: aprotnihazonmftteatalfemifitotabede, gkbodiyipeitidium chloride,
cetylmethylammonium bromide, dextran sulfate, lauric acid.lauric acid/p glycaol,
lysophosphat |'H%ﬁﬁé‘}f?ﬂl8ﬂﬁ8l,%Hgﬁﬁﬁy‘éﬁfc?y%%‘eﬁ%ﬁ‘ei?’%éf' )|(o %gb %&ﬁ%gﬁi polyoxyethylene,
polysorbate 8ficsatiduaciD NbrBogiivn giydhOfairdcisndiastrgiydestualyapelds, Sathuas lauryl sulfate,
sodiym salicylate, sodium 20taurpchplate, sadium taurode hol IfoxJ various alkyl
glycaéides or,%gst?é%?'rb'g HTAS: g‘t%%e\bi{ggﬁcgﬁ’gﬁ%Fagﬁ?;g&%ﬁg’%o‘%%@‘ 3, bile salts, such
as sodium deeaxythelate Chdidtam giycatdatecholtdeaeminaratalinasugiseeaindgydium glycocholate,
surfactants sych as sodium lauryl sulfate,. polysorhate 80, la - i loride,
cetylpyridiniurtﬁe@?m@ Saﬁéi‘%bé%?;d tﬁé’i‘%’n%%rr%é '}tla”eﬁ{é%s%t's%c I&ﬁ@é%ﬁ%%%b éﬁﬁ YRJO series,
benzoic acidssalficippssodieinttalimdate o chetlso sy chlay letwskidipadagadidnas lauric acid, oleic
acid, undecanaic acid and methyl oleate, fatty alcohols, tano layrgeapram,
the polyols, p%ﬁ?ﬁea{gegﬁl%%lrgﬁgiﬁﬁg}&ﬁrﬁ%&ﬁg@%ﬁr%s?%ﬁ%%?gtgﬁo%(%désg?gﬁ%zg ir%e'tﬁyl sulfoxide
and godecyl mathyysididxideytieviergdecesasudlang perrtiaid vinympletrnisivensgenms s uitosan and
other natural and.syntheti lymers. Preferab e SURRELeRRBNEEE s AsPolyol, e.g.,
polyethylene @?,&?é;%o&f g@%&?ﬁﬁ‘%n?ﬂﬁtgﬁ%é}r{%ﬁ ol @Egor u%et}ﬁylene gﬁyco 9rhonoethyl ether
(Transcutol). Enalaprilat, Esmolol, Fenoldopam mesylate, Hydralazine, Labetalol,

Nicardipine, Nitroglycerin and Sodium nitroprusside; hemorrhoidal

preparations, such as Anusol HC, Anusol Suppository, Dibucaine, pramoxine

25 1%, Proctofoam-HC and Analpram-HC; inflammatory bowel disease agents,

such as balsalazide, budesonide, infliximab, mesalamine, olsalazine and

sulfasalazine; Interferon, such as Interferon Alfa-2A, Interferon Alfa-2b,

Interferon Alfa-2b and Ribavirin combo Pack, Interferon Alfa-N3, interferon

Beta-1A, Interferon Beta-1B (Betaseron); intermittent claudication, such as

30 cilostazol and 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 Oi,



WO 2009/048606 PCT/US2008/011634 24847.47924A01 In addition one can add 0.1 to 10%,
preferably 0.1 to 5%, more preferably 0.1 to 3%, PEG to this mix to aid mlyg,?)ifsig el g&etration when
necessary Q&qpﬁf?ﬂ@@%ﬁthe absorption of the bioactiye ingredient by the USEr, I '%éﬂfﬁ ¥ggqthat the
nonaqueous, extrudable composition has a pH thatﬁoptimized for the absorption of the given
bioactive ingredient. Buffering agents may be used to control pH, i Edin ‘withouttllimitation, sodium
bicarbonate, PBIHSIRRR. IS H%@%&ﬁﬂﬂ?ééﬁ%ﬁﬁ’[@%@@é%ﬁlﬂﬁg %ﬁg?é: EHELAT carbonate,

dipotassium ghasphsie. PAREAVERLIERtSERuiuMiASaPasphatmaagamuaiheasusidbs(fer system.
The buffer system may be designed to d namica,lg/ cont%he pH of the product takinLg?i,Eté)
consideratiorBHe& ZBR R g TESEOMYSIY AN R BIRRY ST IR IR EMBleS B hifer systems

to obtain the prefprsef ey dikasicaamiemehasshaie Antbiviprah asietsiptimn phosphate. Both

are FDA accepted buffer 15materials used and listed in the inactive in redieggflist. pe example is
nicotihe absdfelaH RIAEn N EARIRR I ZABIRtRT BUEGIIIAR R PBIRNR o HAIRIETLTD of

monobasic/diagitqReeihifdeigsapihebhe eratieohoanohaditisivestoemdeics/'11.9; and
for a pH of 8.0 the ratio of mgnobasic/dibasic can be 0.6/13.4. Tgsese ]ire maéhegmtic ly calculated
20buffer nune ARSI EENEA58IRGSRERRIRIdF dRRT X iR SRBRIRGASURIRRAIHEA to the formula.

The also neepita ks agiusteshiainbelenatinet cnaresigned ysteaidjBehdloldt the slab dosage
form on the buccal mucosa since saliva can be of a f.about 6. t as it is made jn_larger amounts
in the mouth ﬂ@ﬁ%@aﬁ%@ﬁﬁé&ﬁﬁ@ﬁfﬁ@sﬂ?&@&%m% ?if%éoﬁ%%gﬁﬁ%iﬁcﬁ&%%{ range is
adjugied in thesdosagaflpketbrameunitmehitsedudfeasysitairasinge istdivarsirbstdy tAnewable in
the mouth. The nonaqueous, extrudable composijtion c?in alsgé%%%iﬁgnall include a sweetener,

such as sucrBSeNSIERERR et By, BUFCISISRRAE: Vh huRRTSREGIE ?/!’rose, sweet

brown & spicyywiskeisrasRneoelithepRbgrammdlizcitipaint Merhislvine,. Guttabterftmronhg additives
are commercially available from Ungerer & Companyor or fro%Tobaﬁ:o Techﬂ_!olo% Inc. of
Eldersburg, I@PW&‘#I‘&QSHH%%@@%@\%@eﬁﬁﬂ#h?c%ﬁéﬁ SUBG e RELPTEIBR e free. WO

2009/048606 Bddstsra0 803 Afdgr? 2fbinbifiéddinlacetaihiledigutiducifiaticasoneequired for the
nonagqueous, extrudable composition, a plasticizer ma Iso?ﬁ.e included T%e.RIgsgmlgé may be
pres@ht in an Q‘%’fﬂﬂ'ﬂﬁ‘t@r@ﬁ%’Bam%t?ﬁgﬂ\?eiaﬁyg}eta}?& ‘%83\8’%&9 3

Inter8r present to as
low a range agderemey Pereaatrpiepksiiniziablone and Zoimitriptan; urology treatments,

such as Belladonna and opium, flavoxate, hyoscyamine, hyoscyamine,
oxybutynin, solifenacin, tolterodine and trospium; neuromuscular biockers,
such as Atracurium, Cisatracurium, doxacurium, mivacurium, pancuronium,

20 Rocuronium, Succinylcholine, vecuronium, Mivacurium, Rapacuronium,
Rocuronium, Succinylcholine, Atracurium, Cisatracurium, Pancuronium,
Vecuronium, Doxacurium, Pipecurcnium and Tubocurarine; nitrates, such as
Isosorbide dinitrate , Isosorbide mononitrate, Nitroglycerin ointment, Nitrobid
and Nitroglycerin fransdermal; NSAID's, such as Arthrotec, diclofenac,

25 Etodolac, indomethacin, Ketorolac, Sulindac, Tolmentin Diflunisal Salsalate
Meloxicam, piroxicam, Nabumetone Flurbiprofen, Ibupropen, Ketoprofen,
Naproxen, Oxaprozin, celecoxib, Rofecoxib and Valdecoxib; ophthalmic
agents, such as, proparacaine, tetracaine, Ciprofioxacin, Erythromycin,
Gentamcyin, levofloxacin, levoftoxacin, norfloxacin, Ofloxacin, Polysporin ®,

30 Polytrim, Sulfacetamide, Tobramycin, Blephamide ®, Blephamide ®, Maxitrol
®, Pred G ® and TobraDex ®, Dexamethasone, Fluorometholone,
Loteprednol, Prednisone, Rimexolone, azelastine, Cromolyn sodium,
emedastine, Epinastine, Ketotifen Fumarate Ophthalmic Solution 0.025%,

t evocabastine, Lodoxamide tromethamine, Naphazoline, Naphcon-A ®,



5can be, without limitation, at least one of polyethylene oxide, polypropylene glycol, polyethylene
glycol, glycerin, edible polyols, glycerol, polyols, maltitol, isomalt, and reduced sugars. The use of
certain plégﬁ)c?fg??m function to increase mucoaghesion (e.g. ponpro&ﬁgﬁ%%@w&ﬁMerin) and

may be used for this purpose. Chitosan can be used. This material in high loading 10can be used in
wounds to stop bleeding by causing red blgod cells, tq for lot. This, repr topical use of the
extruded sh&GAREHRAH:. OYOpRteé;gﬁnﬁ%g %iﬂ%ﬁ%?gﬁ)ﬁ t?eeéa&(é%@’i%é? ﬁggﬁé%lthnium dioxide up
to 5 percent by ueigIB fasulsniice Whisezetdialily, ¢ilovatiined witn Sttwerostiblataiyrperss, may be used,
such as Colorcon Red #40. 15In addition, up to, 1.0%, preferably 3-5.% iicate can be
used especiglﬁ)’ﬁﬁﬁ%sf)ibmwgﬁﬁﬁ?@di@ﬂf?gg%'l s HW&E‘?E}/}Sx?éﬂéﬁ%’%ﬁ%%%%@%%i|ity of
composition KREMRECTYEAEEHDRGe, HorMberdpkm@Pheliisphres@hierylephong make a

convenient dosage form but also to make gne that added clinical benefjt by vi better drug
20aBsorptioPiGielaRRs oTEH IREPIRACBR &%QY@BEthG‘B éﬁé—ﬁ%aﬁ?e%? {g e‘é:ﬁ:%%?m of faster onset,

slower onseta gusigiree relaasaniighrsrakriy pioRRODEX DT Sighoflvdasi adompared with other

delivery vehicles, lower dosage, reduced side effects, and the like. Qne way | iCh.this is

accomplisheﬁﬁgfﬁﬁ%iﬁﬁqﬂe&?ﬁ’?ﬁ%& f f%(?ﬁigﬁ ESIE Q%ﬁ@%ﬁrﬂ%@& aiggt él?é@a' of 25the

dose form aggipgithes NuyrasaoNssitherstanfyissadinrdolth¢gdsedodons, disenetisirant to control

the release of the drug. The use of a sheet dosagga form fohmuc al deliv®r)f:ijr§$[§ es surface area
able

contact for tHESHRRPRESOMPHIRR IGHY SRR R BRI RIHS L Blihgual 5. Mucosal
deliygry allosdhedicasiie Rgapbimaydithinadsimakiissitp Exsreb tet, detiveoB0fomitber@| tract (thus

R T g R R AL et
thickness. AspvdiH, $99gbYin)BlibtaadhsisertsjdorsptmnbihiDpadine ahdCombinig it with various
o847 4702 B0 RSB NI IS AR R i R L BTN E PSSR S other
excipients thigipsaduaristensatedyeryanuenantative, st riagipeaticksrtmtniptioecal cavity of the
L onesROLa S P R AT R SRR g e e
addiltiona!ly q@@ma@v&h@hﬁm@eﬁbmme%WMMiMﬁedfmmﬁie,mgé a nano
exchange ro GRDTARY S BELBIAG AR TS LO Ao o S e S acking anc
thin film as is/disptessied AmpiSilPrtenibiotarDG¥ibEc il & thexdailii/particle size of such resinates
e s T T R e
film:ginherenpyyegalatiein@iperacillin/ Tazobactamm, Ticarcillin, and Ticarcillin/

Clavulanate; phosphate supplementation, such as, K-Phos ® Neutral Tablets,

K-PHOS® ORIGINAL, Neutra-Phos ®; potassium supplementation, such as

K-LOR, Klor-Con®, Potassium depletion; prostate cancer medications, such

as bicalutamide, flutamide, goserelin, leuprolide and nilutamide; proton pump

25 inhibitor's, such as esomeprazole, Lansoprazole, Omeprazole, Pantoprazole

and Rabeprazole Sodium; psoriasis medications, such as acitretin, alefacept,

Anthralin, Calcipotriene, efalizumab and Tazarotene; renal failure

medications, such as Aluminum Hydroxide, Calcium acetate, Calcitriol,

Doxercalciferol, Ferric Sodium Gluconate, paricalcitol and sevelamer,

30 pulmonary medications, such as ipratropium, tiotropium, albuterol, bitolterol,

levalbuterol, pirbuterol, metaproterenol, formoterol, salmeterol, Advair ®,

Symbicort ®, beclomethasone, budesonide, flunisolide, fluticasone,

Mometasone furoate, triamcinolone, montelukast Singulair ®, zafiriukast,

cromolyn sodium, nedocromil, acetylcysteine and aminophylline /theophylline;



15 limitations discussed herein. This is the reason why in thin film use, U.S. Patent No. 7,067,116

claims ratj 310 1 and 1 to 3 of the drug/resin relationship. They havepréq, % ajry above the
3 muItipIié{g ?l)g;%l%roeg.}mlga%here are two customary waysgto taste mask bad tastlr/?g};g %ﬁ%@ﬁ

dissolving in the mouth: coating and ion exchange. Now, in traditional cast 20aqueous film, either may
be used, but space may prohibit optimizing, each. [cant.i #pasking or sustained
release beingafgﬁaﬁ? H}ég{l{f e iege?é.sl_l % §§ya§§§£§@%§t%é%§%%gg€%§rameters (temperature
and shear forges)hiopaitestheta mevoagita heayexyApplicgnineattfésimakinafienmvidetaste masking and
sustained releasg that are 25cponsjstent and ¢ j r 0 rusi gocess.
However, extmE%ﬁtE%@gsaggﬁlseu (%%? ftﬁ'&&éwﬁb em@. ﬁg%%gré,é |L@>@h§%r@§ﬁ exchange and
cyclodextrins Asriarstaifirih €lankystasthddsvisitatan Riavattatio, iyrsshaatathhiSigrtyesialia, in ion
exchange an clod ins, a major part qf the actjve are.| se | n_the process. In
extru%ion, coglﬁw%c:ﬁ&gﬁ{} fﬁ%%?nﬁlﬁﬂffn%jzé&%irg Ifi { %@@%%%\%é %@ gg;%tqﬁﬁh%%?g'(}feih extrusion, ion
exchange antheyefatststrivsea@efie reg ditomabtbyipeogletethBesio dmpbethminglow the additional

A S B S R oo
active and algsheoterotiee mhe!asielmaneimmin@tmayelMbbamaemimﬁﬂiemmﬁg@ resin).
e e ARG R i e e eaae g o e
moléular or sanh a&a@ﬁdﬁv&m@y&n&i@ﬂp@ﬂﬂmmmﬁrémmwm@eﬂlW&dﬂﬁﬁtﬁi@,ﬂﬁe present
o e B SRR A SR A SR o o e e,
for use in the SteetscofiiHermpiatioes meﬂmlmnérisblab@m.oensmibﬂ’a ph%ﬁa@_@l@gicaﬂy inert
IR e e i i e
polymers or ctypoliariersRyf-aziyimitid sifeitbtionfifasatt, RittoneiedRiaeesiisalfifted _
alsoB e 0. BB B e S R Rl o arouips may
be strongly aciipgeigin siifeapinciifoneniepaitidiaite glivcimuryic MEERBe6agly basic (e.g.,
o) S SRB1E LIS SRk BRTRECATIGY, ACABRAN 858REISaER Pasic
as acyclovir, docosanol, imiguimod, penciclovir, podofilox and podophylin;
topical antibacterials such as bacitracin, metronidazole, mupirocin,
20 bacitracin/neomycin /polymyxin, bacitracin/polymyxin and silver sulfadiazine;
topical antifungals such as butenafine, ciclopirox , clotrimazole, econazole,
ketoconazole,, miconazole, naftifine, nystatin, oxiconazole, terbinafine and
tolnaftate; topical anti-parasitic agents such as Crotamiton, Lindane,
Permethrin, pyrethrins and piperony! butoxide; topical burn preparations such
25 as mafenide acetate and silver sulfadiazine; topical corticosteroids such as
Aclometasone diproprioﬁate, Desonide, Flucinolone acetonide,
Hydrocortisone, Betamethasone dipropionate, betamethasone valerate,
clocortolone pivalate, desoximetasone, fluocinolone acetonide,
flurandrenclide, fluticasone propionate, Chydrocortisone butyrate,
30 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,



those types of ion exchangers suitable for use in ion exchange chromatography and for such
applications as deionization of water are suitable for use in these controlled release dru Ereparations.
Such ion é&%ﬂﬁﬁﬂ%‘?’%ﬁﬂqay be but are not limited to t% se described by H.Emfgﬁf%g%4fd{nciples of
lon Exchange", the entire contents of which are incofporated herein by reference, (pp. 312- 343). The
ion exchange resins useful in the present jnvention have exchange capagities bglow about 6
miIIi-equivaIeﬁ%"B@PSW@ﬂéﬂ?&?ﬁﬁ@%‘Pé??bl\}%ﬂﬁb%@@&rg%)ﬂ?egﬁ?ﬁ%?E@?ﬁ@%?g)sslinked with
a crosslinkingragemtisrigste ddipsrSRgivrcinsalreamieundsaapaditle, ¢bwosalioléngnablystyrenes;

these are commonly known in the art. Preferably, the crosslinkin nt.is g divinyl or polyvinyl
compound. MESHeRN Sy VAPRUIBERRATE é&ﬁ?@!ﬁﬁﬂ?%’ﬁ%ﬂg? hﬁyggﬁhg%%sslinked to an

extent of abonskfigtileowicardiprelerabboiRmfint EnalBotilepoNimors psefdeqldydibout 5 to about
10%, and most preferably WO 2009/048606PCT/US2008/011634 28847.47924A01 about 8% by

weight basedGRAREISEFRN NTRRGS RUSH &SiHRMAI B TIRREIMKIRY ZRIBAPE] Means well

known in the piamrindhe, HaRiIAEHME INBresMhapBeresPahauishareicealyaloptasthe range of
about 20 to about 200 micrometers. Particle sizes Sgi_gf antially below thecltf)wer %m}]t are difficult to
handle in all steps oftha PR ifRPPaFtracedt Qﬂ%&? SHECIPHE! RHEETE O

commercially|ivpiable, ieprRrhanasireRibad avis:eapBerpasiane wad diemetpsnsible &out 1000
micrometers, are gritty in liquid dosage forms and have a glreatgr fen enc#)to fr%gtyre when, subjected

to drying-hydFRRBERIBS SR SH ASHUMRAGNI Al PIADLSBFPRERN RUBERL ITE IRP-

69 (pbtained fegezog and Haag e eans-AIORdo biadnethimas tftgeBow Chemical
Company). Both are sulfonated polymers compaosed of polystyrene cross-linked with 8% of
diviny|benzeﬁ8,rv\ﬁfﬂ%%%ﬁcék8ﬂﬁf%@ @'éi%’&ﬂ/eo 63?&.315{8%%‘%?@%@6?&%?? FEPEER). Their

essential 15d§farrnee it isoRitysisalfarmspdepfRLMciRE A toyprisesds dialarly- shaped particles
with a size range of 47 to 149 micrometers, produced miIIin(‘]éihe zHent, Iarge.—sized spheres of

AMBERLITE ARE95427HhE Bl R HOGTTH QFIRNE. A WREHLSP R Ses with a size
range of 45 tepRfhticeeeier gaAami@GsailieathangaaesinnDoan¥ 84X, is a 20polymer

composed of polystyrene_cross-linked with 8% of divinylbenzene and functionalized with a quaternary
ammnium gﬂ%l?geiété%cftﬁﬁﬂbéeé]a?@&ﬁ/ R ﬁﬁU ﬂq%’\fﬁ%"@ﬂ %?E%é)?o@i?ﬁ%%\@k?{o 4 meq/g of
dry resin. TheprrRiqiEsienetaesinylidiv BER] M RE:-68d thaimg ven endleske ptefeteadia@mbodiments,
the taste masking agent need not be an ion 25exchange resin. In these embodiments, the taste

b oS eyt 3

masking ageri' & Bl BYOr PR HERMOSRE REEXCRIEING. SN9 3 N S°%%50,663 and

4,581,232 to Retdtawiralidesteinaralgodrensidheslthy pyorerk)sahtiasiBRDR AGITaE (Rohm and
Haas), and/or cel uIQsics,g

. ICS, ch as ethylce Iulos? and the like. Tipte r%tio of l?io%I ti\é agent to ion
exchange resﬁW% EISTEAG) gfgé%tﬂfé“%ae %tecxaﬁa%?ysfjrg%qgs% R&n %aib%, e’.g.,cfrom 0.1:100 to
100201. Ena_fmplit&ngﬁﬁﬁt@i_agi't_m_/m'shar;ﬁ@mb@eﬁmmhmuevbutmmaﬁmtwdetofunctions,
R S R I s o e
therefore for thviinshtineéfects of phytosterols) or potential beneficial effects on health, i.e.,

phytochemicals or phytonutrients, in particular phytochemicals in leaves,

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

25 and drinks (such as tea, coffee, aicoholic beverages), such as flavonoids

found in a range of plant derived foods including tea, wine, onions, apples and

berries, glucosinolates from Cruciferous vegetables, phenolic acids in tea and

coffee for example, and carotenoids {some of which are precursors of vitamin

A) prevalent in red, green and orange fruits and vegetables.

30 Examples of antigen bioactive agents include, but are not limited to
exogenous antigens, endogenous antigens, autoantigens and tumor antigens.

Exogenous antigens are antigens that have entered the body from the

outside, for example by inhalation, ingestion, or injection. By endocytosis or

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



WO 2009/048606PCT/US2008/011634 29847.47924A01 in an orally dissolving sustained release

dosage form makes the use of the combination possible in whatever ratio ETQS&QO 85 fll asin
higher do%ﬁé‘@?ﬂ%‘g.ﬁ%is can be inductively seen I%yI noting the ratio limitation 15 %ﬁtﬁﬂt No.

7,067,116. In addition the carrying ability of the slab also allows this Sbuccal dosage form to carry
penetration/absorption enhancers like (e.g. cyclodextrins.or, perscutol etc,) and._th id in the use of
solubility challtRGed! Bl &ipeesse |H‘%ﬂ%ﬁ@ﬁ‘%&%%§ﬁiﬁ e%hgfgﬁ%%;“ 5%’%%81%%1#%?({3%égeﬁlrough the
drug ion exchs|per esipate bammiethsustaindtisieds ictnderaaiibilitd inplenyieg dotteitissolution

of the bioactive containing matrix jtself. As are seen in the exan monolayerproducts with
disintegratiorSHhfRCErealisht. %%'51%r&&@%&ﬁ%&&%ﬂ%&%ﬁ%ﬁﬁﬂ&% ;rr%ggcts, including
inhsoll:ble Iag/h@éc@?aw@gm;@d@wt?a;@ﬁmmte mia&t(gcmgmﬁ@éiw.bstwnmolayer
sheets are the preferred embodiment of the present inv ue . 15to their elegant processing
oy, RS FEDRIRCAP LG b SRR SF ke B RAKCARO TR GES for taste
maslgin? and d@ﬂw : @Bﬁdhgebamr?ﬂs?alpgdmeiasecﬁn_dqamaqﬂ@ﬁus %mt "di_msdeitbribed l;’;lbove
can be formed into a pharmaceutical product comprising a sheet or sla xtruding.or hot me
20shaping, ab ¥ GRREHIABRELRS ngmﬁ?ﬁﬁﬁrﬁe@n@g%&& Bﬁgﬂarba%%‘f@ c?(;éran{ffﬁésrr% (éftrleast one
theIrmopIastiGti@lesaamf@,r @n@trgl%biﬁ?ﬁab@mgrﬁgﬁe?sta:imeutﬂ]mrﬂ@mﬁenmmmﬁwbeing squbTIi
on a user's oral mucosa and resulting in sustaiped release of. ctive ingredients to the user. The
pharmaceutidigseRiad EQﬁrE?e‘?ﬁi{ﬁé“fg;rﬂ? oF i%ﬁfﬂﬁ%&"é%@ﬁ%éac%h%”c?\?%?‘éi érﬁ?n a folded or
un{)cla_iged sltat%,cm&@_@e@ﬁiltbmt TOET'S ﬁ?l@@:c&ggizenﬁaeus,etl’&ﬁﬂceﬁbr?egmao aatetmucosa,
sublingual mucosa, gingival mucosa, nasal mucosa, rectal mucosa, vaginal mucosa, e.¢.

rectangular sN2FE\S X HRS %&53.%?@&&81%{ ﬁ-%oﬁgbsiﬁé’f i\ee Bﬁn%cﬁneﬁa?? 6 fgr‘rjn %@%haped
architecture vwaieh Yl belptisaydnpiane &ilideieisyossioantevaptrgmefcmeddnseat: In

addition the material can be chew ice and the

; once.or t n "parked" agaipst the mucesa, The
effectiveness W(Y@a‘rc?&“?eﬂﬁﬁ%\%ﬁ%ﬁﬁg}\%ba ERER %% %ﬁ%%‘t’gvﬁ?:%ﬂgr Sggaf%%u%osa was
demonstratedkfisaughshegene iebisctocpmamingcbdet tentefjeaidifpatarglogotiak. By placing
tobacco in a sheet WO 2009/048606PCT/1JS2008/011634 30847.47924A01 at 259 ing - and a
totalBhaceo EHBIRBH BN G UM AR b RS Hlr A 08 ARHOFHpr A AL TS e
minutes to disgake@iinjhemheek! piottinecalzznrption sfgsrahiey ahithaowasioves f8AIDeS greater
than is delivered from bath conventiopal smokeless tobacco products and icotine plasma
concentration LA 35 GO G cy T TR Teterh of BatiAE LREARG HER2

specific autoimmune disease. These antigens shouid, under normal

conditions, not be the target of the immune system, but, due to mainly genetic

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

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

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

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

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



policrilex chewing gum, such gum containing approximately the same amount of, or even slightly more
nicotine as would commonly be understood to be contained in 75 mg of t?,%%&ofggbsi stantial
differencewp%%%?ﬁ?ﬁ is attributable to the superiggty of the sheet dosage forrasovemtmaedicated
10gum delivery of the reference product. It is possible to avoid the need for a plasticizer when

making a sheet dosage form, Sheets that re lasticizers. f!%'!pg KYPRY sical stability
issues as plﬁﬁéﬁ}é}@'rﬁéﬁﬁ iﬁ'§Jm%ré8§’§§?gﬁc¢}/§%ﬁrz%5§{?§£’tlme, ttlluics red%ﬁ%%glibility of the

product. Preyeniinges lospiabplighiciitey nthayidheabeiinnrécaatentoonsdtaan isGERENpensive
barrier packaging and shortened shelf life to ensure hysi ityLd indaimeshduring the
product's liféUCOSE igﬁmh%er%%%STb%Bﬁ%é%ee%@@t?@&ﬁ% 5 géwoﬁkp%ﬁi 6@@%@ such
compositiongya ity aetied afeiveantiasaicoamdanivegeliable0pat kehyhits 8266ss tackiness will
require the use of s substrate totdivid? ‘s)rodu tla erg in th@ Cr)%lnér% ﬁglgm(aﬂ.l%éb?g?psg_ﬂ(gge substrate
itself the defRIRERAN Rt RVASELY A F8H{‘Iﬁ?é'¥:u;'6 FEYNY Backaging may be problematic. Thus,
a non-tacky ganposiipTend produetdsttiesinaleieydihg memian dins@litiaidrto oral use but may also
be used topically, 25vaginally, rectally and internally. For exa inpg Chitosan can be
extruded. Tfﬁ@ﬁ%@fﬁf%ﬁ-H?&vﬂQJﬁa% T ‘3@'%’(—[# FWaaH %A’?set@ggtﬁé%eg?r%iygausing.red blood
cells to formaelgteming Materirhatsplsoretintais, rrcioasiire eliderEge mestistitigeRtounts due

to overall loading capacity of this extruded sheet. Thig is. riopi : xtruded
30sheet. p‘ﬁﬁ%”ﬂ)ffa M&%Bgc%i%mﬁ%?gwgé%h[\)’%féﬁarﬂ%g %zwgn%’ﬂ@%ﬁg@é%@ gtg Igast 2 |bs,
preferably 4lpsrgaesEinfeshasealoingelathe sersimmiscinthstidgserbst are @MXIEhetds for efficient
packaging operation. WO 2009/048606PCT/US2008 - The
pharmaceutiPRSSFRRE GRSt e i ngt&\@?esn{%%%%ﬁh%&ﬁtqﬁ régr%?c%](i%%/g,emorg preferably
5%. That is, thetineiRessRKRestesions) PRIV Tctmipowpréitraslyinieicting: rotamitalsurface

area, as compared to an average thickness of the sheet, b Jd(?%’a R@éﬂﬁf@ﬁ@ply 5% and
most preferaBRP?‘%?ﬁWEﬁ%ﬁ%’éW 'Kbgé%g\]’éad?nug IHHr%k(JV'ee?‘ g)%giﬁ%rent VS{/Tzz‘lys, some of which will be

apparent to tggﬁgiﬁbih}g@mﬁbma:tcﬁl neu ro?ﬁh@giekﬂmﬁinghﬂdﬁ@wt_&nﬂémﬂm-s’érew design in
important to content uniformity of the sheet, o insur, t r Aidn constituent
parfare notREFRFATES. POteﬁﬁ@B%@SQ&ﬁ&{{%'y wrﬁ})uet‘ t%b‘?@& t (R:ect%s raasdl

peratures-are relate e type of polymer used, to
the pressure glgecsifidiie eRtridiinitatidatadnsi shosth tbe b aozntidepRiRbEehedliscosity of the

final mix. In the examples set forth the.t eratur rQm. : &%{ﬁh time of
exposure is FSREIIG @%ﬁﬁgfé%eféﬁ%@g%lf Q@"r%?r&%%%%%é?ﬁ?&%eﬁ%ﬁ <90 s%conds. One
packaging ersheidimentdentedfibactiae pfidacyuotidiHe0s drolamaalibioastivg likeré@fainer with or

without child pesistance as desired. As a methqd. t g{rlgoqfk%tigfiness of each dosage unit in
the pouch pa RR&%AI6 qF S dE? ha err?aer%%é(%%rtzéﬁn ’|§§ or dusted over the sheets 20if required.

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

25 This agent has been shown to induce protein synthesis in muscle celis
(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 o anabolic steroids.).

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

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



or during the final cutting and packaging. Any edible non interference non hygroscopic powder material
may be used. A bumbled surface on the sheet may also be used and ser. ticking agent.
This packglg?n@ CHBEseen in an individual sachet2§imilar to strip 25pro§§ﬁ§%@§%§%&sketed by
Novartis Consumer Health under the TriaminicO_brand, or using Cardinal Health's DelpouchO

individual foil sachet. Various,examples of such sachets currently, exist rket inuise with
various thin #ilfi BAREBIBRGSts ,4‘%&%%%%%?%%@%3%@%{@%[1 E}J{%s‘? @é%%g{agggsﬁ%g’yGSK's
Breathe RighfrongisSteserSian(nnpadHaas ubitkBOstripsiiTitios, of siogleals paokdtexatdancliude the
sheet of a bioactive product comprising an extruded,nonaqueous compesiti ising at least one
thermopIastiE‘%Toﬁﬁ‘fgqrﬁ?ﬁ&aarﬁ@aéﬁ}ﬁﬁg‘éﬁ?e&ﬂ@r %gﬁ%%gc%%?%aecgﬁﬁéfs é]]l-r(?g %ﬁﬁg Séiggé to
administer a singieciRRRI o the: (FOAEive sl toh diseys atidbp packageibjpbidh the sheeeis sealed.
WO 2009/048606PCT/US2008/011634 3 58%%.47924M Another, separate method of reducing

tacking or stit RN KBS A 83 sheet without a smooth surface area. The smoother
the surface area, thgigsesipigbeitontatiisugecesatdaveitioedebe ecandpartdine pesavesely, a

rougher surface area will tend to reduce&he %oni?Ft 5surface area between same. As a general
matter, such PeHliHoR RIRBHtiG LR SERIN reduce the tendency to tack or stick. Rougher

surface area can bem@immﬁum@wwabmmwmnmmépammm@seu of
sufficient size to leave a grainy texture in the final product. Such insgluble ti inactive or
active ingred@ﬁgﬁgﬂacﬁﬁ&%@dibﬁt’ ?L(?Bi?fﬁrllé:sg. &}?ﬁ %f}ﬁg@g% ﬁo%s%@ m@ﬁ%@? )é}g%hysically
disrupted usipgLtexddretucdess cestrgtially epiihetising(cdhghmiseskintonthd seefhcs dPaterdheet.

Ink jet printing with edible_inks may be usgd to,pxpt labels, brand n r images on the
product. 15TH¥P SBHBPj:aHbjg%'gﬁiﬁgbtgﬁe%gé@E%t tds%gpi%nc%?%%%rﬁéﬂéﬁ%g h%ﬁ melt
extruding the*penaeueiits enmpesiion Tesaribed s alesdxbingenharsteficaninohydrouwriso
applicant to make this product is to use hot m sipn, technol tt is
economicallyr}‘ég TBIEEQ)AB HQ&V fi rlﬁgglg(&fggﬂj?%%?tig%éﬁ%%?o%%tg &@%%Q&RL%(? En state of the
art single 20qmramsplectyres-adrybetiseprefeivlinyathone fopnizadcovimgeckigs, tubes and pumps
and vents. It may be desirable with certain compositions.to draw a.vac e en or
exa?ﬁple draf |9§E TRy %’x‘fﬁ?&gp %@rﬁ?m?yogéﬁt%éfﬁ@égh%lés%}]rg%\ﬁn%ﬁ?etét égt"r,%ay have
excess moistgeadinishein akidhatopasenemtyathdysrphesiintikimiidehanetjtizodd to compensate 25for

boiling point lowering and eleyation caus varjou . pac natively, the product
can be meIteﬂjﬁgﬂ?&%%&?ﬁ%’ilf}%&%ﬁgbh 218 e*?%%g};@%fp §’1§ %%gs??éeﬁg%h%be and desired
thickness withalysphetd80ssddoenThB Té| sadibencglyduiatach 8odlg liquid to cool the product,
and the product peeled from the foil layer h i aled uns may also be
used to melt ﬁ?g%o%%g&%ﬁ? © Sﬂ%%‘vééé%viargélb%gpegr{ré%g%gt%g%?%%&?g theI pharmaceutical
pro@dct is to éxtmodéntheteonadiuen taLrotwositboldiscsibéoxideuctiioriPas eltider to form an
extruded slab or sheet of the n%p

20051043600 PET RSB GHa Lo LB 25 Ayt ABIAIEtn ¥lbication No.

2006/0257463, bile salts, such as sodium deoxycholate, sodium
glycodeoxycholate, sodium taurocholate and sodium glycocholate, surfactants
such as sodium lauryl sulfate, polysorbate 80, laureth-9, benzalkonium

25 chioride, 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 giycerin, cyclodexirins, the

30 sulfoxides, such as dimethy! 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 giycol (PEG), glycerin, maititol, sorbitol etc. or

diethylene glycol monoethyl ether (Transcutol).



extruding of the composition is carried out without injecting gas into the composition. The extruded
sheet is then cut to form a plurality of small slabs, the smaller slabs ha\vingi,ﬁl,p/(%I 9 r tf size and
shape, e.é’.‘f“fﬁg(’g{%sé%nd 5shapes consequent wit A comfortable feel in‘the m%%%agéaainst the
buccal, lingual, sublingual or gingival mucosa. Such cutting into pieces may be done using a plethora

of existing cutting methods, including F&G ratary blade st [ uillotine style
cutters, die cut margﬁ‘iﬁggﬁt?&gﬂq\éd?p%%jr@ it}ilcl)vﬂcﬁjé% ?a%é@%%%n@ﬁ%ﬁﬁggt, etc. 10In many
cases, any pgrtifsrasiythe extave@ER 6 tissantetbadtd routtimgsnayeb @eoejuidid todrenlet of the
extruder. For exam§le, the product may be subject to certain product loss in packaging such as, for
example, the"&G§E&EBY the roll stock may be trimmed or cut off to ensure that all products have uniform

appc;aaranﬁe.IAdditiqrmiMpmsmihgimsbe_ dmregtegtjhetbmiﬁﬁmkagmgimbbsr thee sy sitidh Idoss )
product, the loss product may be chipped an 0 the composition pla ' extruder. This
mettdd for r&i?g@"éeﬁ%\}v&amﬁ%8%%%%%8%5%%@8%% uﬁ;é)rrgﬁgg?ég e %@fg&@bﬂ% be die cut from
'[2ho(=i she(e;[1 bub@ﬁﬁ?ﬂé@&&ylmefﬁwmimfhﬁfw Mrﬂ”tmddl il mihﬁhmmdﬁeeﬂuséuf@r?@sultinc? product
oss (theoretically equal to the area of the rectangle minus the ar : ' ose and in
1 o R SO e e SRl S

practice largé&§€" system the normal wasted chips can be
reused sincepheydradhpctagsiconpasitionss tediirtivayzreaitgeotas siureasxbosiaie and hence

do not disturb the content uniformity of 25the finished produgct. This is Ntic to be required
however as tﬁ@kﬁ'h‘ghﬁﬂ %{%rﬁtﬁaﬁé%@ B%Egﬁ)#% 98%? slé}ﬁl%%% ’e%(eﬁ?smpﬁgctically no loss in
the faixing stepoapratesn s aeplitite lsssrabsifeatdieith tidedmifanegstent veyXp@ision of

acceptable product. Instead of immediatel ting the extruded, sh ruded sheet may 30be
wound about ?6%%43? ELSTR ecgﬂ%oggh%%gggﬁﬁ% BY %%%Fcﬁtoﬁﬁlﬁqé non-tacky and can be
rolled withoutcarsigksiagicm theitfedttbé skajersiofitie uet stiekirgdyromeiabofier systerall can be slit
using a conventiona] slitt endicularly to an axjs of the roll | : a
plurality of rogami%%ﬂi ﬁ&%\sgﬁaﬁ)@f,oe.a hi%r?c T@T?ﬁe'%sée@sﬁ{%@%g%gﬁg%%mw
2009/048606&%%@@&@&@8@&&&4%@@9%3@&3@@%5Bathtaeerfj@%aﬁﬁftbtpié&éﬁ%litting can

o R e ST A LB R el o e b
limit, brand naigesrandiesigitrdyidreismttedant eddP-pide Bsiffipronaantenipeaibld ik jet
technology as{jsme ratio of monobasic/dibasic can be 4.6/8.6; for a pH of 7.5 the ratio of
monobasic/dibasic can be 1.9/11.9; and for a pH of 8.0 the ratio of
monobasic/dibasic can be 0.6/13.4. These are mathematically calculated
20 buffer numbers and will need to be adjusted according to the other ingredients
added to the formula. The also need to be adjusted for the length of time
designed for the dissolution of the slab dosage form on the buccal mucosa
since saliva can be of a ph of about 6.8 but as it is made in larger amounts in
the mouth the ph of saliva can sometimes become more basic. Thus this
25 dynamic buffer range is adjusted in the dosage slab by the amount s of the
buffer system since saliva is freshly renewable in the mouth.
The nonaqueous, extrudable composition can also, optionally, include
a sweetener, such as sucralose, and/or a flavoring, e.g., peppermint, cherry,
bourbon, rum, smokey rose, sweet brown & spicy, wintergreen, cool mint,
30 bergamot, citramint, and licorice. Suitable flavoring additives are
commercially available from Ungerer & Companyor or from Tobacco
Technology, Inc. of Eldersburg, MD. Most flavorings preferably use ethyl

alcohol as solvent, or are solvent-free.



currently used in the thin film drug delivery industry. For thicker sheets it may be desirable to add
chewing gum chickle to the exterior of the sheet. This provides an initial pleasant taste and makes
placement #HEHE6A easier. 10Thicker sheets, e,q., sheets greater thgﬁcﬂpﬁ%ﬂg}/ a}?@%}g@{y greater
than 25 mils, may be chewed by the user even with6tt the addition of chickle. They also may be

chewed and then parked in the lip or cheek fold. =~ Immediately after extrusi&rlw %%glsheet may be
passed around a poY¥BitoR A astisizsie $ IR raMdred daEiha SOORIURAY BEEHER'S may be

15textured to-proMidERbIEdUsRsk BEFRsQRIeHdeHY PRIDGHIRS Dhénpigxticided mhgeateThe textured

surface on one or both sides can aid or retard mucoadhesion. For ex?nﬁg‘j;\[the at least one roller may

be graveured S RO GBRRHTbHR QA& R eadvhweaighi st ISP GRS 1n yet
another a'ter%ﬁ%et:h%ﬁb?é‘ééﬁﬂobﬁm%drﬁ% gxtiyBemaRtbresehtoTakhsiaksttiatiers to assure

an absolute uniform thipkness corresponding to the distance between %\F%{ollers. Better heat transfer
is obfained if GatrbRINIhER hedaiop.at lkasionsoluralyattdessy &Hgﬁrﬁ%ﬂgg?ne sheet
tacky, a backj HYHGR i§ 15 BISORIR RS O Neaisd pristiek. eppdeedtrpdileds whigtitoan go
through on o%%%ﬁ%%%es of th% §25Shg§t%g6 asto prev@ear);!t§r s_tick?r? to. the roIIer(?éﬁrE then get
wound up righesiall 8% TeRECRs SHSRrSr the R ise ehresi iR RlaTHIERe MRYTLE ?@E’ Teflon)

surface. The 9@9&5&%@%@%&@@5@5%&9@@% g9evsicknraitieamfiermyen to improve

speed of process one may include chilling rolls which will lower the teb%né)agrat re oiégc%.sheet post

30heating/flat#&RmMEPSHHE PEERRSSR tHe PSR ARMH OGRS rddlift &N Iggﬁ% 8¢, for

exafple, pulluigNHBA)sERA 'R AR W0 ofta D veridiryg lestitizm@rdy elat belsinkyosnila other
polymers like HPC LF cannot take as much as 3 or 4 %%ch rin without b?ti?ng#:lcky. It is a matter of
the Tg of the AiRfivEHBIVPRERSAPIE B RARISEA WSGR! IBFe? b“fﬁ%% %ﬂﬁm% dXherefore, WO

2009/048606PCT/UR2MS{MHL 6340847 SR bdosg . nTed assewtitimirmptionias the
intermolecular bonding, which plasticizers tend to do. The LF_&}%I mer is séickry ecg&ijthe Tg of the
| TR

plasticized pofiRaPRIRRPMNYEIHtEFREERIN R Whi o J oy Y08 N8 ot be tacky

to the touch atagaadrRReIAIWEyHIRNEYEY, KikRA B DpRRureR RS0l to 45 C, the same polymer

would be tacky. That is why to have low extrusion temperature polymers gne shauld Jook for low Tg
polytRers (like HPC)'BrasisiifinBr 4 de &&/Erﬁﬁ?ﬁﬁ%%%a"ﬁe?ﬂ 8{) qgﬁ?&%?&ﬁré‘blﬁ?e%%%. In some

cases, it may e gasirakiefaniiyashrebliodes ibipkgraiconhad sipdifleartandistidiitpthemthe other,
i.e., basically a wedge shaped sheet. In extrusign, this js egsily accomplished by the die being wider

on one side thaPfREBIRdIOWabiK el EoMRFLYBAIHYBLRRBIPERHTHE: . In one embodiment of

the inve_ntion, the nomagqﬁm'@w@p@ﬁiﬁqm@mmwmmmmym&emmﬂm
Alternatively, the extruder may be a doubﬂ_(‘e screw extruder I\%lth afﬁ%rgpvm Lpeuo the nopagueous

composition tmﬂﬁﬂéﬂ@tﬁé@@#ﬁtonet at added clinical bene etter dryu

20 absorption — i.e. improved pharmacokinetics. Such improvements may take
the form of faster onset, siower onset, sustained release, higher absorption of
drug for a given dose as compared with other delivery vehicles, lower dosage,
reduced side effects, and the like. One way in which this is accomplished is
by using the oral mucosa for absorption of the drug with the surface area of

25 the dose form against the mucosa Also the rate of dissolution of the dose
form is also important to control the release of the drug. The use of a sheet
dosage form for 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 normail first pass of the active

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



constant pressure. The extruder may comprise a gear pump and coat hanger-type die to control the

pressure i&bhe %}E‘%g(gg and the thickness of the sheet across a width of Hlerﬁ%%%s}@ﬂ@g may include

avery accurafe2018eHer such that the operating prggsure is kept in tight parametenrs7@dsain either
embodiment, beta type gauges can constantly monitor product thickness and even be part of a

feedback network to the pressur [ Ints, £hus, ; ickne thee Hg%ﬁ@@% can be
controlled bfvﬁw%%t%rﬁﬁig '51@ S?&fﬂ%?ﬁ%%%%%xtﬁ%&? slwgeﬁléusing %F%anesé (é.9., beta) 25gauge
system, and sibwireioipiafite teis fpentingthe rextdsded ssmarprsgasdtaesisepanthrepplvpits
nonaqueous,c sition through a. die o iS; [ i in The extruder dye
can be provi&%iﬁ?3Csarrlln%ﬂvfﬁgo?ﬁg%h%#]%gl?s%gg%gég@%%%&{ E|§n é%%a@o%ﬁﬁé lrr;1ark or line can
serve to indicalgitoio)dyniwk Beontbetbeetfarusachangasals ioctwarbiapeieassOP@rchitecture.
Preferably, the sheet has a tensile strength, of at | WipLeHicient packaging
operation. Eﬁ@fb%?n%%%ﬁggﬂxg %éegﬁg g&%g%?ééé@?fﬁ%ﬁ%&%égﬁg A go%q tensile strength
means that theasheddistoek it maitémeativerhy betheedisiomiplscsndaciden diserraiaihgfthe WO
2009/048606,PCT/US2008/011634 36847, %ﬁ%?z [ - apg from such
tensions red ‘3?85\’&?%%&%% %&%ﬂ‘%n%%@% alls ré%ﬁﬁeagq ﬂg?élg gg ?ﬁ?g) pﬁ{cskﬁé;ing machine must be
re- threaded sBeefinaklystbeseoofdbsittbuds exposed to heat in processing for less 5than 90 seconds

to reduce heat eXpﬂ?ﬁéﬁoo ;I\(El%q' acéivee !)rf%%d.%rh'aprgg Rusing %HH%R@%%&EQW{RE% fQRrovide

supercritical liquid i Iquid, to the extrtider to make a quick dissolve extruded foam
slahOThe praseshdaintion maxe beesdirtitedakdantgtingskipmandtsio ity isfdisaupiebxtruded

NP Tk (18 ot AR el R s e
insoluble Iayetmyﬁtvmthmniemi?dgidmitamﬁéé‘.mh‘efﬂ@m@mtigﬁatwéfgimwwfﬁpgystems to
the 15bioac 8 L 8 T B e D e top of or
in conjunctiomesitietedextinsiogyprethdusiyresitradedhityélenia theareiiudsetlifasin@cess.
15 limitations discussed herein. This is the reason why in thin fitm use, U.S.
Patent No. 7,067,116 claims ratios of 3 to 1 and 1 to 3 of the drug/resin
relationship. They have no ability to carry above the 3 multiplier figure.
There are two customary ways to taste mask bad tasting drugs that are
dissolving in the mouth: coating and ion exchange. Now, in traditional cast
20 aqueous film, either may be used, but space may prohibit optimizing each.
Applicant is not aware of taste masking or sustained release being taught in
extruded sheets. Like any process, extrusion process parameters
(temperature and shear forces) create their own challenges. Applicant
teaches herein the use of taste masking and sustained release that are
25 consistent and complimentary to the hot melt extrusion process. However,
extrusion causes some very unique problems. Therefore, in extrusion, ion
exchange and cyclodextrins are two of the only methods that can tolerate the
high shear. This is because in ion exchange and cyclodextrins, a major part of
the active are in a sense locked in the process. In extrusion, coatling size is
30 not a limiting factor in the same way as cast film. Also, in extrusion, ion
exchange and cyclodextrins are two additional technologies that can be used.
Now the additional benefits of the ion exchange are also, molecular

release of active {due to molecular reaction with the exchange resin}, release



Enzymatically mediated materials may be used in the composition such as CMC enzyme to aid in the
breakdown of the slab or sheet in the wet 20environment of the mouth. A%%Lp/%fs el &%?3'!18 the
addition owwf%%%oﬂw composition (which is alsg naturally occurring in sallvafﬁm 4ntthe
dissolution of starch content. It may be desirable in certain embodiments of the product to
enhance the perception of tingling b in i i ' menthol
may provideO ?&5] a?iggﬂs%%%ﬁe%rﬂ# tgoF O%%%%%&?e%ﬁ%%ﬁgeﬁc%é/%gﬂ%géﬁiﬁtﬁ%ﬁgﬂﬁint. There
are other aggnidbthad edthchesexdttiargg.rgeppermint, spearmint, wintergreen and many other agents

too numerous to mention but known ta one skilled in thi iti v~ Hignay also be

k phaditionallyciignay
desirable, to aid ab(i%l%f?éﬁ,s?gtc”é\é g%?fé gﬂ,gécg}ﬁ%g %at%gt&?eat? P Flowability of the dry blend
into the extryigeiuigimpodamicalehs allnchibateapioiic calegs oe seplpdd daroniemtiEanay result in

| - rud iy o ) . Wo
20081043608 TDSI0R T ST D O UG S o TRIe LB BEARE atve (e
calcium silicaigpd@piiomoteflowalsbiye iesouitng eﬁ@imretssmﬁa@ﬁmoaﬁﬁk@i@?¢ﬁféerinished product.
Flowabilty may 2sg b SnGen eI NNl RLBREI KO SLS S RPBAEPIANE Use of 2 hich

shear mixer revent ormation o eyes" or agglomerations from flavor

or residual mpisinkeittimgritientsotsifeshfactmbiirgizatise yavinHerpang ipratiet ieiRgnoisture
(usually residual to prior in rediegtgrocess) is added to the product mix. Once fish eyes or
agglomerati ea?;g fbﬁﬁnad&m@& are ae%ar'emely difficult to eliminate; hence high shear mixing must be
empipyed from the hegisxthanie tesrarppiddsekfosess othsichiastaefiteaipredbantAt has high

residual moisture, whe ded without hi r [ ' in poor
uneven shee\f‘@tﬁ%ﬁ?@éﬁg r%%%z%%?%sgc%gééd%v%%g%g?g@; rﬁ?%ﬁré %@ea}?slp;ﬁkt?i@@eed
Cuisinart blageatyirecomtiinmghis daestiypbocnst At tion shasupekealient IDHXce6 MR Fone aspect

of the present invention, the bioactive pr g %(E 'IE%%I%@WW‘H@ methad aidhs
nom-limitativ@ &&%f&@%&&'ﬁ%’%‘%‘cﬁéﬁ’gm #ﬁﬁ%%%ﬁni 2. S i_show_n ir§Fi . 1, all solid materials
are weighed mitly beatsyBthatict peegniEdymeanxer &Qﬂr@ppwiﬁétfy@@yfl%é@!ﬁv@ﬁ@%ﬁ@@%&ticizers are
alsq 20weighed and can be mixed in b ' J@@é@% lend, BN AsARRe@dded to a
mii%with ch%% e?sug(,%ﬂ)aﬁl%c)t(yg 88;:)5%]%%{0%5 é';{n dlso be a dgd, vc\ﬂ/)here r%/ilfing Is finished. The mix
can then be gtagedrivfiifishl met elosaiand sloxtantindiisHaa oM aRAEBNCEONFRTSRABNS; 4he
non-aqueous gcomnasiians, o e-ar eI NG AN LR ARNCTIR BXvAIRMASONS RARpositions
imply lower rﬁi'x%gg\;/olumes and the absence of degassing issues. Conventional mixers may be used.
Feeding of thgronipsmcethbesirodglyragitlse(parforvéenit acdohwrelmaci@G(eing a ktronic
feeder) ©0 engye camRIalBresmIe) IRRABIGS QRAGHES SR AsniaRRowe kg sematc diagram
showing one éxample of an extrusi _ _
20 (e.g., primary amine), or a combination of acidic and basic groups. in general,
those types of ion exchangers suitable for use in jon exchange
chromatography and for such applications as deionization of water are
suitable for use in these controlied release drug preparations. Such ion
exchangers may be but are not limited to those described by H. F. Walton in
25 "Principles of lon Exchange”, the entire contents of which are incorporated
herein by reference, (pp. 312- 343). The ion exchange resins useful in the
present invention have exchange capacities below about 6 milli-equivalents
per gram (meqg/g) and preferably below about 5.5 meaq/q.
The resin is crosslinked with a crosslinking agent setected from
30 difunctional compounds capable of crosslinking polystyrenes; these are
commonly known in the art. Preferably, the crosslinking agent is a divinyl or
polyvinyl compound. Most preferably the crosslinking agent is divinylbenzene.
The resin is crosslinked to an extent of about 3 to about 20%, preferably about

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



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, l(;?ﬁgglg Fes § die 15 and
drive 19 iS¥RAMEH % ording to this embodiment t better process the co K gzg@f]éf present

WO 2009/048606PCT/US2008/011634 38847.47924A01 invention. Cooling of the front section of

d haft 12 b ished b -cagling bore 14. Cooli f | 16 and
Ine aroa arodRPHETARIIRBE T80 o0 By LA B st By SR G oecing.

section cooliRgeEaiakihg, dGeRsEherradserdiokmovetimgtHeant plugging the hopper 20. The screw
Ssyre gonstant. Venting

design is well balanced to keep the screw ]QZ full with .no cavitation to k &P pr
ports 22 are providelit® FFRRSVEIPFES @Qﬂ?@éﬂjﬁ@?@{'g tRFSg‘aB?e%gé%ﬁe\gﬂan@ smooth. Fig. 3 is
a schematic giaasf SN RE A RBOoIcromk eeelPEdtsleusitss mobstntiwhchelbe used in
the manufacturin? method for the bioactiv%groffyct ofi thgﬁ&res l%t' invention. In fihgur ?(réthe complete
mix 24, includifyeWiRIdImbarsuEiGuidg fandte BLalSIEET Y ASHRISS 35 i &5@% 20 of the
extruder 10. Bhrexiudeshshagtabooertiag dspey diil Soigpassedharcialy achilhbsd 28and over
portions of rollers 30. It is then wound 15by a torque winder $.onto a roll ch). F'g_| ég@ a schematic
diagram shoﬁﬁﬁ"@ﬁ@%%ﬁﬁﬂ%@vﬁq&@oﬁ?ﬁ%@g R%%W% RESSRHRAR 88%%‘% in the
manufacturinghiprihastdes, thecniattinarRtichtipsatic foftieame seviaray g rémier Fendesiogws a process
similar to that of Fig. 3 but allows for separate feeding, of a solids blend 24' 20and a flavors/plasticizers
e e AR Go

blend 25 in lidtAGHERYREPEY NG YARIBAG¥ERSent has the advantages that it reduces
crosgycontaminationReskeeduegtvelaaritp tiswul in thigidvismisaheohatie ABERISAGVRFPone

example of a large scale extrusign process that can be used in th turing method for the
25pharmacetﬁ%gPBF6 BPR %ﬁf‘fi\%ﬁéna%&Q@%@vﬁ‘g@ﬁé@c@#ﬁ%?ogﬁgt%f Fig. 4 but
E!IOWS' for ZSA(::-pﬁﬁ@t@élﬁedih@@ﬁ@llygﬁfp%ﬂé?B@S%T@Smgg@s@ﬂ@Wa‘r@?ﬁbmpdﬁmﬁaciuticil
ioactive 24c using loss in weight feeders , .an c, respectiyely. This embo iment has the
advantages tﬁé’éYﬁa¥m§% LRGBS %‘hf} Ed, 885%%% Wﬁ%%b'r%'?j&égs P Rumber of
batches and reshssis/notebsines 5 toFigs fisdigoiematistiagtarfoshywigpressaatigle of an
extrysion process with optional compressio d rollers 38.that can,be used in the
manﬁacturin&’ﬁ@%%eh’% e Hﬁ*ﬁ‘f’%\&( r%f\%%%ﬁﬁﬁﬁﬁ?g&ﬂm&%ﬁﬁdﬁ% S niform
thickness acrehatieel waktisldisikdtie a Wit 200944860680 HABRIOELIAE3HRERERA 1924A01

Another aspect of the invention is a method for delivering,t ' hY of.the product to a user
by providing é@ﬁ@&ngb L SRt fﬁgﬁéﬁﬁgﬁ%%%%ﬁ%ﬁi%gs%ga I%‘gst one
thermoplasticppfsaeo @040 neaduoboe hipdstivespheritslgratittesngithe sheerantwe duétal cavity of,

o D R R s s aeR o The presert
be foltled at appioxienatetyrosed-pbindlghits dergtindesfdimied Withffédofotiidd¥hesrbernglacing the
sheetin, .9. 1% RYSSAL SR L ELUAAR? DRAEIGRGBLY. The BERERL I YERRsyAdnering the
normally within the range of approximately 3 to 4 meqg/g of dry resin.
The most preferred resin is AMBERLITE IRP-69. However, in less
preferred embodiments, the taste masking agent need not be an ion
25 exchange resin. In these embodiments, the taste masking agent can be, e.g.,
magnesium trisilicate. See, e.g., U.S. Patent Nos. 4,650,663 and 4,581,232 t0
Peters et al. Taste can also be masked by polymers, such as EUDRAGIT E
(Rohm and Haas), and/or cellulosics, such as ethyicellulose, and the like.
The ratio of bioactive agent to ion exchange resin or resin to bioactive
30 agent can vary from less than 1 to 100, e.g., from 0.1:100 to 100:0.1.
lon exchange bioactive/resin combinations however, have many other
functions, principally releasing the bioactive in its molecular state and thereby
enthancing absorption of the bioactive material. The slab dosage form, uniike

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



sheet to the buccal cavity and increasing the disintegration or dissolution time can be achieved by the

user foldiqég 6@%0%@%{8 form what is referred to herein as the "V architecigﬁrﬁhsg&ﬁ /laiq A{ive sheet
o di ‘ LY

can be sold or cu mension required for comfortzgnd usage. This cut pharmaggpieadsheet can
15then be folded by the consumer or manufacturer at approximately the-midpoint of the sheet, making

for a sheet of. .5 x b The term "V Architecture” refers 19 th Itin T aceutical
sheet is now i%fge(r}%ﬂé %‘%%? \3’/'3 %EH r?g@llfﬂ%éc é:]treaaggrls?%atggpﬁssiﬂél&%vgga@e?#egéh%peﬁr{gthen placed
in the buccal canityiratibthpogwiblg likevtizeveteratic isaleexit 20 pled s oo hiigheshesegghere more
easily in the buccal cavity no matter how placed. The residence ti t [qacti nt in the
extruder can 'é“%gdlﬁgﬁ %@“u?%b”%ﬁ%&’&ﬁ’a?eﬁ%#j c%%tﬂé?ﬁ}ge%?gg é‘fﬁtﬁé)t (&?5 ?)rlgl‘r? , t(%%t e?r with a
proper screwhesiiosn thét the adeitidma thencprcging@bitiynebthe 2Edvaidedallowgtiigionally, the

bioactive agent can be injected into the extruder after the hold.melt ha y.been formed. It
has Z#so bee lé%%?\! 91%%#8? Ig ’a@r&&%{@fe‘%%%‘?eé" agoargtgves ARICh %ﬁ%ﬁ?ﬁgg(ﬁéi{sg;rg%% to have a
cooling line raydfodestdnt afrtherscienl edce). 30T hieuks kooing ecsendinsicitibdibxahatlesggdhe present
invention. Thgﬁ%o%ess equipment used for Examples B, C, and D was: Scale: Ohaus Model CD-11

Mixer: Cuisin %/36 ‘processor Feeder: Randcastle Volumetric Conveyer Type WO 2009/048606
PCT/US2008/0116 3k 4uioh7auxoilishity derstRiaedcas e Taskreteters 1000ugib Hhestited 36/1 LD

e R S R SR SR (e s P ol
in a ‘HamiltontBedisktzoiittaroBtec biCatsinadatyirfogdrpeddesteiforistatal sgramtitytbe10 kg's,
Ingredient examples, monolayer products with disintegration time are taught. Such
times can be extended through multi layer products, including insoluble
layers, as well as the addition of insoluble materials to the composition. Still,
monolayer sheets are the preferred embodiment of the present invention due
15 to their elegant processing simplicity. '
Ordinary coating for taste masking and traditional encapsulation
techniques for taste masking and controlied release may also be used.
The nonagueous composition described above can be formed into a
pharmaceutical product comprising a sheet or slab by extruding or hot melt
20 shaping, as described more fully hereinafter, the sheet comprising a matrix
comprising at least one thermoplastic polymer and the biocactive ingredients
distributed in the matrix, the matrix being soluble on a user's oral mucosa and
resulting in sustained release of the bioactive ingredients to the user.
The pharmaceutical product can be in the form of a slab that has a
25 shape conducive, either in a folded or unfolded state, to placement on a
user's mucosa, e.g., on a user's buccal mucosa, palate mucosa, sublingual
mucosa, gingival mucosa, nasal mucosa, rectal mucosa, vaginal mucosa,
e.g., a rectangular shape or a rounded shape. In addition the slab may be
bent in haif to form a V shaped architecture which will help it stay in place on
30 the mucosa and may be preferred by some. In addition the material can be
chewed once or twice and then “parked” against the mucosa.
The effectiveness of buccal delivery through sustained contact of the
sheet with the buccal mucosa was demonstrated through the use a tobacco

containing sheet to deliver the drug nicotine. By placing tobacco in a sheet
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at 25% loading — and a total tobacco amount of 75 mg and with a large
surface area and taking approximately forty five minutes to dissolve in the
cheek, nicotine absorption was achieved that was over five times greater than
is delivered from both conventional smokeless tobacco products and a peak

5 nicotine plasma concentration nearly 50% greater than a 2 mg nicotine
policrilex chewing gum, such gum containing approximately the same amount
of, or even slightly more nicotine as would commonly be understood to be
contained in 75 mg of tobacco. This substantial difference in absorption is
attributable to the superiority of the sheet dosage form over the medicated

10 gum delivery of the reference product,

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

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

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

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

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

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

30 sheet.

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

described in Example below) for efficient packaging operation.



Total 100 10The dry blend was fed into a single screw extruder (LID ration 36) with rpm set at 180

and a barr‘%[()f[%ﬁg%g%ﬂée set at 230 F for the initial zone and 300 F for supé%géj%gé g %§4and the slot
efr was 4 .a{;imwwas

die. The extru ed at a rate of 7 kg of materiakper hour. The liquid base
vented from the extruder. The slot die was set at 30 mils. The slot die had a width of ten 15inches. The

sheet was exude i e ok ol BLE R GISLEURUBE AEKER Y 43,0 SRl oo

roller without the us ng materials. Residence time of the material in the extfuder was
approximatel{heinengseafohtie s, hiokree ssafere g a5t dTarat ietthnthiskre e affiter$hggloss the web
and through the roll es ibl ie %&H; j imensions of 1 in. by
1lin. The piecae%{{c%'gl (%];e’%géﬁ%bw§§%?§§§ &i&go%%%gﬁiﬁé. 5rshﬁer\sé{e%r plecesr\gvgerge’r% ded and placed in
the upper guroangesadiedm avesaelgddhitiness 0P P8 stiweic b wetenosiat 20 % teiewer gum, where

greater saliva is WO 2009/048606PCT 163 7 1 ey folded

sam ges sho@%ecjeara?i]iﬁggt%r? 'i‘.#%%%&%%ﬂ%ﬁ(’gé : @hiﬂ)%%%peeérﬁ)%aﬁﬁ |sg%rﬁ§§)§|géﬁ\éed in a distinct
minty breath farrabengfgiffedeThigaes csomedetivihichautih dpefhppafanidititge skiligthiflim and cast
film breath fret\ﬁgeanr%rs. It was observed that the composition of this example, but 5without tobacco,
would be highly’useful as a long lasting breath freshener. Example B The following ingredients

were mixed in a dry Blerag alsihgd‘riuItfpﬁeaﬁhvdlﬁemd@isﬁ-mﬁiItba’@@(ﬁw%ﬁiﬁﬁrifB@a@ﬁraﬁﬁsinart style
food processe {of 2 0ial gHEyPHRY A HORn LRI NG LR 1.3 UNBI RGHELE-B6A BHRiapdercules

Xylitol NF 5.5
10 constituent parts are not separated.

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

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

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

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

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

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

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

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



Roquette Maltisorb P200 Bitter Masker 3 Ungerer Sucralose 2.5 Tate & Lyle Dextromethorphan-ion

exchange resinate (46.9% Dextromethorphan/53.1 % Polacrilex Resin) 1};2? x Ca Silicate 6 J
M Huber 2854 8@Eecialty Minerals Cherry FIanQZ Ungerer Red .75 e;%%’%@@@%p@@ TiO2 2
DNP International ‘

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

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

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

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

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

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

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

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

30 guns may also be used to melt the composition.

However, a preferred method for making the pharmaceutical product is
to extrude the nonaqueous composition described above through an extruder
to form an extruded siab or sheet of the nonaqueous composition. Preferably,



Total 100 The dry blend was fed into a single screw extruder (LID ration 36) with rpm set at 180
and a barrel temé)erature set at 160 F for the initial zone and subsequent zgnes and the slot die

increasing™8 2454448 extruder was fed 15 at a ra%of 7 kg of material E&Tﬁ%‘ﬁgﬁ%ﬁ,ﬁmbaw 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 yas extruded with the take off rollers and showed a WO .

2009/048606PEHEIRS SO EMG19YTRIDERR JF783 U IR AW BE?dPh%Cﬁﬂ% A8 2 Mied onto a roller

without the ugse@haritigacking materials. Residence time of the material in the extruder was

approximately ninet%_seconds. Thickness was measurg?d and eterTin toagF (L)[lngorm across the web
gl &

and through the roll. BEHEXHAadSRERLIR IS EYHEL QB RL F4FY & réBgatedly be bent

180 degrees witanuF Brapkingvikbase Rippesprate sawplad biizbbealihy tetusiteessaard each
volunteer reported that the taste was excelle

t - thereby confirming that the integrity, of the resinate
bondiwas matBReSCAREEGHIAL MG RJE%%% Hé%&)ﬁ%‘éﬁh&@ gﬂﬁ:‘?&%%% observed in
the final sheebwithl (et sapsarineR dnehangsiddyribeqyecehsctT besingidos piece plaesd

unseparated into a container and were opserved to maintain separati ) [ ther (i.e.
ot shckiney: RS U BB LS s, e, e R B T oonts wore

mixed in a dry fleadtasingra iplerhatshiesdn guilatikostAe epttin)ition Geanhiumssart style food
processor 0 3 Lol ity o 4 g5 PNt SRBRTY Lo Biomt: Bualon (Hercules) xyico
10 in many cases, any portions of the extruded sheet discarded afier
cutting may be recycled to an inlet of the extruder. For example, the product
may be subject to certain product loss in packaging such as, for example, the
edges of the roll stock may be trimmed or cut off to ensure that all products
have uniform appearance. Additionally, waste might be created in the
15 packaging step. To re-use such loss product, the loss product may be
chipped and added to the composition placed in the extruder.

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

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

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

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

Instead of immediately cutting the extruded sheet, extruded sheet may

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

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



Bitter Masker 1.5 Ungerer Sucralose 2 Tate & Lyle Phenylephrine-ion exchange resinate (41.4%
Phenylephrine/51.6% Sodium Polystyrene Sulfonate resin) 16 Cambrex ﬂ'l'] Huber Ca
Co3 11 S&gig?&?m%ﬁé}?als Peppermint 1.5 UngereragiOZZDNP Internatiogﬁa g% 8 \IQA;%IAa-he dry
blend was fed into a single screw extruder (LID ration 36) with rpm set at 180 and a barrel temperature

o naL e T PR ang s St e s i of 240
vented from @xnexisdiencthe wiptligivinadenatddinsucthihatdt dieveaddsositiie didkebiinches. The
rllo withoutANELRE S ar RGP HARIG e O A ars o oo was. -
10approximately ninglyragiepsdmclinichgesithwas linsigsiraddandrdeteamdhdddigghe mafobe across the
web g nd throgggtgdegglgach piece using conventional edible ink jet technology as is
currently used in the thin film drug delivery industry.
For thicker sheets it may be desirabie to add chewing gum chickle to
the exterior of the sheet. This provides an initial pleasant taste and makes
placement in the mouth easier.
10 Thicker sheets, e.g., sheets greater than 10 mils, preferably greater
than 25 mils, may be chewed by the user even without the addition of chickle.
They also may be chewed and then parked in the lip or cheek feld.
immediately after extrusion, the sheet may be passed around a portion
of at least one rolier. The at least one rolier may be smooth or may be
15 textured to provide a textured surface one side or both sides of the extruded
sheet. The textured surface on one or both sides can aid or retard
mucoadhesion. For example, the at least one roller may be graveured to
provide a design on a surface on at least one side of the extruded sheet.
in yet another alternative, the sheet may be passed, after extrusion,
20 through dual heated rollers to assure an absolute uniform thickness
corresponding to the distance between the rollers. Better heat transfer is
obtained if both rollers are heated but it is not absolutely necessary. If the
heat makes the sheet tacky, a backing substrate which is siliconized or made
non-stick can be provided, which can go through on one or both sides of the
25 sheet so as to prevent sticking to the rolier(s) and then get wound up right
away on a take-up spool, or the rollers can be made to have a non-stick (e.g.,
Tefion) surface. The backing substrate just keeps sticky polymers from
sticking to the rollers. Also to improve speed of process one may include
chilling rolls which will lower the temperature of the sheet post
30 heating/flattening stage. Certain thermopiastic 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. 1t is a matter of the Tg of
the native polymer. HPC LF has a much lower Tg than puliulan and, therefore,



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 reported that the
g N

taste was SRcelk ﬁ’t“?ﬁ%reby confirming that the int%ity of the resinate bon Y37 s) 3%@;1 through

the extrusion process. The drug/resinate particles were observed in the final sheet, with their
appearance unchan%ed by the process Diss%lutiort '
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Famiton & cAZPURHREPEUAER ISR BB OB rOCBELa 15 oA SORRD) o1 5 10S. areciont
% Supplier HRENGLv&dIA aualsn tedrictoenylitoh NEF b dradeetiseiaitisorbiBReVSitié theasker 2
Ungesrer Suctzzarlggeergture is raised to 45° C, the same polymer would be tacky. That is why
to have low extrusion tempetrature polymers one should look for low Tg
polymers (like HPC) or polymers that are crystalline and melt at low
temperature (like PEO).
In some cases, it may be desirable for the sheet fo be thicker on one
10 -end (across its width) then the other, i.e., basically a wedge shaped sheet. In
extrusion, this is easily accomplished by the die being wider on one side than
the other.
The extruder may be a singie screw extruder. In one embodiment of
the invention, the nonagueous composition is extruded through the single
15 screw extruder. Alternatively, the extruder may be a double screw exiruder
with a pump to pump the nonaqueous composition through a die thereof at
constant pressure. The extruder may comprise a gear pump and coat
hanger-type die to control the pressure in the extruder and the thickness of
the sheet across a width of the sheet. It also may include a very accurate
20 feeder such that the operating pressure is kept in tight parameters. Also in
either embodiment, beta type gauges can constantly monitor product
thickness and even be part of a feedback network to the pressure control
points. Thus, the thickness of the extruded sheet can be controlied by
monitoring the thickness of the extruded sheet using a thickness (e.g., beta) -
25 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 smail tit or tits that cause a
mark or line by indentation. The mark or line can serve to indicate a fold mark
30 on the sheet for user for reasons mentioned above as V architecture.
Preferably, the sheet has a tensile strength of at least 2 Ibs, preferably 4
below) for efficient packaging operation. Efficiency in packaging means
packaging speed/output and yields. A good tensile strength means that the

sheet stock will not break under the tensions placed on such stock during the



Tatg & Lyle Dextromethorphan-ion exchange resinate (46.9% Dextromethorphan/53.1 A Polacrilex
Resin) 23 Cambrex Ca Silicate 4 J M Huber Ca Co3 5.25 Specialty Mine

r 2 Tobacco
Technoloé@%@%f%%gystone Red # 40 TiO2 2 DN International Total %g ’%Q%q%ﬁe%%mlend was

fed into a single screw extruder (LID ration 36) with rpm set at 180 and a barrel temperature set at 160
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al'per hour. Iquid base of the flavor was vented from

the extrudergdive siatalEndadsteted Béemifeld s she grdkagiagviogcbiemHehbs. fhe sheet was
é%ae off rollers and showed a thickness of 16 mils and was rolled onto a roller without

extruded with the
the use of al’ﬁ}rﬁg

g materials. Residence time of the material in the extruder was

Preferably, the composition is exposed to heat in processing for less

5 than 90 seconds to reduce heat exposure to the bioactive ingredient..

During extrusion, it is possible to provide supercritical liquid injection,

e.g., CO: liquid, to the extruder to make a quick dissoive extruded foam slab.

The present invention may be used to make multilayer products

consisting of multiple, extruded sheets. Such multilayer composites are

10 laminates may contain one or more layers with or without bioactive

ingredients. Additional layers may be used to employ varying dissoiution

rates, in'c:iuding insoluble layers. Another embodiment includes the use of

additional layers with pH buffer systems to dynamically control pH to optimize

absorption of the bioactive. Layers may also be used to increase the

15 bicactive content of the total composition. Additional layers may be extruded

directly on top of or in conjunction with (coextrusion) previously extruded

layers in the manufacturing process.

Enzymatically mediated materiais may be used in the compaosition such

as CMC enzyme to aid in the breakdown of the slab or sheet in the wet

20 environment of the mouth. Another example is the addition of amylase to the

composition (which is also naturally occurring in saliva) to aid in the

dissolution of starch content.

It may be desirable in certain embodiments of the product to enhance

the perception of tingling by using certain topically effective agents. For

25 example menthol may provide a topical sensation akin to that associated with

efficacy of the bioactive ingredient. There are other agents that can cause

this, e.g., peppermint, spearmint, wintergreen and many other agents too

numerous to mention but known to one skilled in this art.

Additionally, it may also be desirable, to aid absorption, to create

30 effervescence in the sheet.

Flowability of the dry 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



10approximately 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 1 PEUERthout breaking. These piece yvere sampled by 4 ﬁggfﬁvglgﬁﬂé%@and each
15volunteer reported that the taste was excellent - thereby confirming that the integrity of the resinate
bond was maintained through the _extrusi%]n rocess. Thg%dru /rE;sinate. arlgi?cie\ks%were ohserved in the

final sheet, With4$@iR Joye 26f e R AN BRF tRNR %ﬁ é‘dmt%ﬁcﬁ’ PBR%imately 20+

minutes with giegetiscahadeesitinghesempiesesweraipianig @0instnatatedordductontainer and
were observed to maintain separation of WO 2009/048§£6PCT/U82008/011634 45847.47924A01

one piece from anothMBETRBIRAYGRS, R PRERNLRICSHEURRS I PIRRG MUY IBANINEE: The

Lonovxg;lg ingrsgieéﬁ?wgsr% HEassE g grhigke@eremiﬁgx@ukﬁwy bbaichessamy ttapritesn8 ihigp Hamilton
each/Cuisinart style food processor for a total quantity of 8 kgs Ingredient % Supplier HPC ELF 54
Aquaton (HefOmBegy sy Rbi {ﬁh SYES R RINGTSSAY 8' %gamg% f Elatiariietire

s
ingredients. High shear mixing is essential when any product with moisture

(usually residual to prior ingredient process) is added to the product mix.
Once fish eyes or agglomerations are formed they are extremely difficult to
eliminate; hence high shear mixing must be employed from the beginning. An

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

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

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

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

As distinguished from aqueous compositions, the non-aqueous

25 compositions of the present invention are easier to mix. Non-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.

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

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



1.5 Ungerer Sucrejose 2 Tate & L_yle Chitosan 25 Ca Silicate 2 J M Huber Ca Co3 7 Specialty
aceordan U HHocess described in 10 Examals B. This resulted T4 VAR ML FAH b tosan
shee_t that was cutto various sized pieces. The pro§uct has uses for systemic use and for wound care
(obviously foirn\\,lvgrggtirg)H.]%%%\i/i%rg%%ut{gebf?o%rpgteecotl?érIID E)?delic }'L\JN esr %grg]\j\lzss hzia%"iz can be

accomplished by a water-cooling bore 14. Cooling of the barrel 16 and the

area around the feeding section 18, fed by feeding hopper 20, by additional

barrel and feeding section cooling zones 17, keeps the product from melting

5 and plugging the hopper 20. The screw design is well balanced to keep the

screw 12 full with no cavitation to keep pressure constant. Venting ports 22

are provided to remove vapors/gases to keep the sheet free of bubbles and

smooth.

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

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

15 by a torque winder 32 onto a roll 29.

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

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

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

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

30 reduces the number of batches and reduces mixer size.

Fig. 8 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.



Example F 15The following ingredients were mixed in a dry blend, using multiple batches in a

Hamiltonl &/6-RddRmIRN Beach/Cuisinart style food processor for a total gitgmisosidi k@s. Ingredient
% Supplier HPC ELF 52 Aqualon (Hercules) Xylitol2¢gF 5.25 Roquette Maltisorb PPOY Sfdiélose 2
Tate & Lyle Benzocaine USP 5 Changzhou Sunlight WO 2009/048606PCT/US2008/011634

46847.47924A01 Corp Huch 3L ArgpiREGH4MidR is a method for delivering the bioactive

agent of the product to a user by providing a sheet comprising an exiruded
nonaqueous composition comprising at least one thermoplastic polymer and
one or more bioactive agents, and placing the sheet in the buccal cavity of, on

5 the palate of or sublingually or anally or vaginally in the user or topically on
the user. The present invention enables the bioactive agent to be delivered to
the user in a bioavailable form. The sheet can be folded at approximately a
mid-point of its length to form a V-shaped folded sheet before placing the
sheet in, e.g., the buccal cavity.

10 In using the bioactive sheet of the present invention, adhering the
sheet to the buccal cavity and increasing the disintegration or dissolution time
can be achieved by the user folding the sheet to form what is referred to
herein as the “V architecture”. The bicactive sheet can be sold or cut to
dimension required for comfort and usage. This cut pharmaceutical sheet can

15 then be folded by the consumer or manufacturer at approximately the
midpoint of the sheet, making for a sheet of .5 xbyy. The term “V
Architecture” refers to the resulting shape. The pharmaceutical sheet is now
thicker and displays spring-like characteristic to push outwards. The sheet is
then placed in the buccal cavity and the spring like characteristic makes the

20 pharmaceutical sheet adhere more easily in the buccal cavity no matter how
placed.

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

25 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.

30 The foliowing are noniimitative 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



Colorcon Cherry 2 Ungerer TiO2 2 DNP International Total 100 The product was extruded in

accordance with the process of the example B and the web was found to be uniform at 15 mils
thickness WEWHHMEEY twenty mg pieces were cut,from the web using a'did &4 %Gg%}% 6lﬁgﬁﬁajr healthy

5vo_|unteersgested the product both on the tongue to release active on the throat and in the buccal
cavity. Numbing effect was perceived yery stro nd the prqd ted, for. to thirty mi

( efiec Yy minutes
in the bucca Wﬁrﬁam{% ﬁﬁ)%?@ﬁf@&%é@l@?ﬂ%hv%gggﬁ @ikﬁr%gsﬂpgﬁ this was attributed
t(?] th?dt%nde@g@fgaw@h ﬁ@%)@@éﬁﬁ a plasticizer. It was 10observed that a backing layer or dusting
should be used to eep the product layers fro aﬂhe ing tg one another in . Example G
The f_ollowm@lﬁaéﬁ'ﬁg&ﬂ%@%@d’{ﬁhfwﬂﬂ@ g, ‘El?.%ﬂ%@ﬂb?g‘ g&%{h@é}%%éo ilfzf ilton 8 cup
gggllﬁg SBeg\gh[)%ylsmart style food processor for 15a total quantity of 5 kgs Ingredient % Supplier

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

batches in a Hamilton 8 cup Hamilton Beach/Cuisinart style food processor for
a fotal quantity of 10 kg's.

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

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

15 inches. The sheet was extruded with the take off rollers and showed a
thickness of 13 mils and was 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.

20 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



5.5 Dow (Colorcon) PEO N80 30.94 Dow (Colorcon) PEO N10 13.75 Dow (Coiorcon) HPC LF 4.81

Aqualon Maltitol 12.75 Roquette Sucralose 2 Tate & Lyle Tobacco 25 Bryt itami GS 2
Eastman Eﬁe:’r?ﬁgfﬁﬁﬁﬁgﬁpermint Flavor 2 Ungerer 41 $8@Mé%§};ﬁl7iﬁiim

present, they folded samples showed a dissolution time of 8-15 minutes. The

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

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

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

Example B

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

a total quantity of 3 kgs.

10

Ingredient % Suppiier

HPC ELF 56 Agualon (Hercules)

Xylitol NF 5.5 Roquette Maltisorb P200

Bitter Masker 3 Ungerer

Sucralose 2.5 Tate & Lyle

Dextromethorphan-ion 11.25 Cambrex

exchange resinate

(46.9%

Dextromethorphan/53.1

% Polacrilex Resin)

Ca Silicate 6 J M Huber

Ca Co3 11 Specialty Minerals

Cherry Flavor 2 Ungerer

Red 75 Keystone Red # 40

TiO2 2 DNP International

Total 100

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
15 at a rate of 7 kg of material per hour. The liquid base of the flavor was vented

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

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



Citric Acid NF CL-131 1 Spectrum WO 2009/048606PCT/US2008/011634 47 847.47924A01 TiO2
0.25 DNP International Total 100 The dry blend was fed into a sir‘kg(l:er er (LID ration
36) with rm SPAHEY and a barrel temperature segat 230 F for the initial zo@%%%c%{ﬁor
subsequent zones and the slot die. The extruder was fed at a rate of 7 kg of material per hour. The

quic base of hg flaver was vepted o e iruigs TH6IRPUAIRANRTRP12630 B, The slot die had

a yvidth of te S. eet was extruded w e take off rollers and showed a thickness of 12
mils and washeticd@ntaternalier Ritidente lirve of dhg 10MECIEhH RaG-TSARES@SnCe time of the
material in the extruder was approximately_niget ' nd
determin_ed tg%%r%ii%ﬂir??gc%ﬁsgs{i’h%ev%%éﬁ%shdt %%ﬁg%g%e ?(ﬁl.m e@ﬁ@?ﬁ%’gﬁ&%@ﬁﬁ%@%ﬁ and
robust. Piecesangticnt intoodisiesisel ahtisthinugh thie.rPhe pieces could be bent 180 degrees

With%Ut breaking. T%éogrggfla %%@%%B%egnraur%%%%rﬂesigféces were cut and could
repeatedly be bent 180 degrees without breaking. These pieces were
sampled by 4 healthy volunteers and each volunteer reported that the taste
was excellent — thereby confirming that the integrity of the resinate bond was
maintained through the extrusion process.

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

15 Example C

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 4 kgs

Ingredient % Supplier

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

Sucralose 2 Tate & Lyle
Phenylephrine-ion 16 Cambrex

exchange resinaie
(41.4%
Phenylephrine/51.6%
Sodium Polystyrene
Suifonate resin)

Ca Silicate 4 4 M Huber

Ca Co3 11 Speciaity Minerails

Peppermint 1.5 Ungerer




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

Hamilton 8 cup Hamilton Beach/Cuisinart style food processor for 20a to ity,of 10, kgs.
Ingredien?’\% &B@ﬁ%?ﬂﬁPC LF 53.75 Aqualon (Hergdles) Propylene Glycﬁg@%%ggéﬁﬁgml& rum

Xylitol NF 5.25 Roquette Bitter Masker 2 Ungerer Sucralose 2 Tate & Lyle Tobacco 30 Bruton

P intEHayer2-Yngerer
Epperminy=? v 2 DNP International
Total . : 100

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

5 extruder was fed at a rate of 7 kg of material per hour. The liquid base of the
flavor was vented from the extruder. The slot die was set at 30 mits. The slot
die had a width of ten inches. The sheet was extruded with the take off roliers
and showed a thickness of 18 mils and was rolied onto a roller without the use
of any backing materials. Residence time of the material in the extruder was

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

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

These pieces were sampled by 4 healthy volunteers and each

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

20 unseparated into a container and were observed to maintain separation of
one piece from another (i.e. not sticking), nor was tack observed in the roll
stock.
Example D

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

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

a total quantity of 4 kgs.

ingredient Y% Supplier

HPC ELF 54 Aquaion (Hercules)
Xylitol NF 5 Roquette Mattisorb P200
Bitter Masker 2 Ungerer




TiO22DNP International Total100 The dry blend was fed into a single screw extruder (LID ration
36) with r%sé% &438 and a barrel temperature set at 230 F for the initi F for
subsequent zonez ar%? the slot die. The extruder wgg fed at a rate of 7 k?g@f}g%ﬁiﬁ%ﬁﬁ r. 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 t : pitE ) kness of 13
mils a_nd_wc bac ing aterials. Residence time of the
mat:erlal in t@@@gtmﬂgﬁwwr@xlmaﬁtely nineét$ secondsCHmtkexss was measured and determined
to be uniform across the web and through the roll. The sheet was flexible and robust. Pieces were
cut i_nto dime%mg?ﬁﬁ‘.r@el in. The pieces could be hent 180 degrees without breaking. These
15pieces we(aejcge}gd and placed in the upper gum and showed a dissolution time of 12-25 minutes.
When p_Iaced in the lower %ﬁ@ﬁg@ ,Le greater saliva is present, they folded samples shoywed a
dlsselutlon HMEXS t%“fé ble | The following ingredients were mixed in a dry blend, using
multlple 20batcresdbrieik @adion 8 cupiHamilton Beach/Cuisinart style food processor fof a total
quantity of 11lbsIngredient/0-SupphefHPC L:;SO.ZE Aq%owm&%eeureuiea) Propyfene Glycol FCC, NF

2 Spectrum )%ﬁlt%l‘iqfﬂe

Ca Co3 5.25 Specialty Minerals
Cherry Flavor 2 Tobacco Technology
Red 75 Keystone Red # 40
TiO2 2 DNP International
Total 100

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

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

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

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

These pieces were sampled by 4 healthy volunteers and each

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

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



5.25 Roquette Bitter Masker 2 Ungerer Sucralose 2 Tate & Lyle Tobacco 25 Bruton Peppermint 2
Ungerer TIO2 2 DNP WO 2009/048606 PCT/US2008/011634 49847.47924A01 Glycerin.5Lognis
Total100 PR8I ion was extruded in accordaé) e with the process Egﬁfgﬁ?gﬁé %Sﬁtptﬂ A, and

resulted in a similarly uniform product web. As expected, the reduction in glycerin reduced the
tackiness of the resultinfg . . ,
one piece ffom another (i.e. not sticking), nor was tack observed in the roll
stock.
Example E
The following ingredients were mixed in a dry blend, using multiple
5 batches in a Hamilton 8 cup Hamilton Beach/Cuisinart style food processor for

a fotal quantity of 8 kgs

ingredient % Supplier

HPC ELF 54 Aqualon {Hercules)
Xylitol NF 5 Roguette Maltisorb P200
Bitter Masker 1.5 Ungerer

Sucralose 2 Tate & Lyle
Chitosan 25

Ca Silicate 2 J M Huber

Ca Co3 7 Specialty Minerals
Peppermint 2 Ungerer

TiO2 2 DNP International
Total 100

The product was extruded in accordance with the process described in

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

15 The following ingredients were mixed in a dry blend, using multipie
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




5sheet. Example J

Ingredient®® SYHPHH8FIPC ELF 61 Aqualon (Hercules) Xylitol NF 6 Roqu¥
Sucralose 2 Tate & Lyle Tobacco 25 Bruton Pepperggnt Flavor 2 Ungerer T|02
Corn starch 31 Argo
Red # 40 .75 | Colorcon
Cherry 2 Ungerer
TiO2 2 DNP International
Total J 100

10

15

The product was extruded in accordance with the process of the example B
and the web was found to be uniform at 15 mils thickness. Two hundred
twenty mg pieces were cut from the web using a die cut punch. Four healthy
volunteers tested the product both on the tongue to release active on the
throat and in the buccal cavity. Numbing effect was perceived very strongly
and the product lasted for twenty to thirty minutes in the buccal cavity.

The product demonstrated a fairly high level of tackiness, and this was
attributed to the tendency of benzocaine to act as a plasticizer. 1t was
observed that a backing layer or dusting should be used to keep the product
layers from adhering to one another in the roll stock.

Example G

The following ingredients were mixed in a dry blend, using muitiple
batches in 2 Hamilton 8 cup Hamilton Beach/Cuisinart style food processor for
a total quantity of 5 kgs

ingredient % Supplier

PEO 1105 5.5 Dow (Colorcon)
PEO N80 30.94 | Dow (Colorcon)
PEO N10 13.75 | Dow (Colorcon)
HPC LF 4.81 | Agualon
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

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 qyantlty of 6 Ibs. 10
e B

02; Ungerer



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 r @%ﬁ sticizer
contalneﬂﬁ’&ﬂ%/%?ﬁ?ulas i.e. Propylene Glycol, 15,did not adversely a? £@F§4@ﬁ§@nd

strength of the sheet. Samples were cut from the roll, and maintained their flexibility and strength over

an observed period of S|xty days The absence of a plasticizer is desirable for stability (and lack of

tackiness) i xample K- 20Fhe-f \{icng thgredients were mixed in a dry

blend, usm;mklple batches in a Hamj Itd?'r%scupmm%ﬁr@ uisinart style food processor for a

total quantl Yggios. WO 20097048606 Righ/UB2008/011634 50847.47924A01 Ingredient %
Supplier HRC | F 57 Aqualon (Hercules) Xylitol NE 5 Roguette-Sucralose

U T O T U TarooT

The dry blend was fed into a single screw extruder (L/D ration 36) with
rpm set at 180 and a barrel temperature set at 230 F for the initial zone and
5 300 F for subsequent zones and the slot die. The extruder was fed at a rate of
7 kg of material per hour. The liquid base of the flavor was vented from the
extruder. The slot die was set at 30 mils. The slot die had a width of ten
inches. The sheet was extruded with the take off rollers and showed a
thickness of 12 mils and was rolled onto a roller without the use of any
10 backing materials. Residence time of the material in the extruder was
approximately ninety seconds.
Thickness was measured and determined to be uniform across the
web and through the roll.
The sheet was fiexible and robust. Pieces were cut into dimensions of
15 1 in. by 1 in. The pieces could be bent 180 degrees without breaking. This
formula demonstrated mucoadhesion.
Example H
The following ingredients were mixed in a dry blend, using multiple

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

20 a total quantity of 10 kgs.
Ingredient % Supplier
HPC LF 53.76 Aqualon {Hercules)
Propytene Glycol FCC, 3 Spectrum
NF
Xylitol NF 5.25 Roquette
Bitter Masker 2 Ungerer
Sucraiose 2 Tate & Lyle
Tobacco 30 Bruton
Peppermint Flavor 2 Ungerer




2 Tate & Lyle Starch 6.25 Argo Tobacco 25 Bruton Cherry 2 Ungerer TIO2 2 DNP Red #40 .75 Lognis

Total 100

and a bar?gpté?ﬂ%gﬁ%ﬁe set at 260 F for the initial

The dry blend was fed into a single screw extruder (LID r %@0\%%@@ set at 180

ne and 260 F for su%sequem?.wawamd the slot

die. The extruder was fed at a rate of 57 kg of material per hour. Some of the liquid base volatiles of
the flavor were vented from the extruder. The slot die was set at 30 mils. The slot die had a width of

ten inches
rolled onto

L HSH€r without the use of aﬁy backin& materials
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The dry blend was fed into a single screw extruder {L/D ration 36) with

rpm set at 180 and a barrel temperature set at 230 F for the initial zone and
300 F for subsequent zones and the slot die. The extruder was fed at a rate of
7 kg of material per hour. The liquid base of the flavor was vented from the
extruder. The slot die was set at 30 mils, The slot die had a width of ten
inches. The sheet was extruded with the take off rollers and showed a
thickness of 13 mils and was rolled onto a roller without the use of any
backing materials. Residence time of the material in the exiruder was
approximately ninety seconds. Thickness was rmeasured and determined o
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 dissolufion
time of 12-25 minutes. When placed in the lower gum, where greater saliva is
present, they folded samples showed a dissolution time of 8-15 minutes.
Exampie |

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

a total quantity of 11 Ibs.

Ingredient % Supplier

HPC LF 58.25 | Aqualon (Hercules)
Propylene Glycol FCC, NF 2 Spectrum

Xyiitol NF 525 Roquette

Bitter Masker 2 Ungerer

Sucralose 2 Tate & Lyle
Tobacco 25 Bruton

Peppermint 2 UUngerer

TIO2 DNP




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 %gﬁtﬂg served to
: a

further 15%8&839%46%(6.9& was observed that silicate,4§)o, could serve this role %mf starch

and silicate was observed to be desirable to avoid tack in extreme climactic conditions. Example L

Sheet fromrthe-Example-K-was-cttant-stacked:imra @%g@tkey*?@pmm container. Bruton's
snuff tobaccg;\(ﬁﬁgrgbrinkled into the contdiner. The addetrlose tobacco was folind to make the
container defrgiuisly aromatic when opengd. Additionglly, the container was exposed to extreme
temperature-and-humidity-with-no-observed-tack-of-the-sheetptecesThis— WO
2009/048606PCT/US2008/011634 51847.47924A01 was attributed to the role of the loose tobacco in
maintaining separatigfisoeswgrisithsnniessextrsdeie Bodiedasaf @40 thg pieneseigdt were cut from
Example A were folded in 5half to test disintegration time in the buccal cayity in.foyr health

volunteers. DRStR&y fRMAEHAE BO d"ﬁ%ﬁ(ﬁ@ 8@%‘%@&%&@0%@%&%@%@5 %xamp)lle N A test
was performgddadeterninesiodataritingyabathmdheqeHistatilitiret sbeoptoduesditisgheet of
example A was dissolved - 10 g of sheet 10in a 20 gram bottle of water. Using an Oakton pH meter,
the pﬁ-l was d&t8fhined to be 6.8. The same material was tested in the same fashion two months later

and the result yan i WExample 0 Six pounds of the composition below were mixed and extruded in

15accordance with the process of Example A. A test was, performed to determine. t ect on pH of
compositions incIudWJ@&WHWdQ%éH%Q%W%%%?&%r?egré%%nﬂ?,ﬂ. 'Ingre i t‘ie % Supplier

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

a total quantity of 6 Ibs.

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

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

a total quantity of 6 Ibs.



HPC LF 53 Aqualon (Hercules) Propylene Glycol FCC, NF 3 Spectrum Xylitol NF 5.25 Roquette Bitter

Masker 2 Ungerer Sucralose 2 Tate & Lyle Snuff 25 Bruton Cherry 4 Tobagceo Tech Red #40
.75 ColorcbH 288§ Bicarbonate 1 PESRISRINDIR0Y

10

15

20

50 847.47924A01
Ingredient % | Supplier
HPC LF 57 | Aqualon {Hercules)
Kylitol NF 5 Roquette
Sucralose 2 Tate & Lyle
Starch 6.25 | Argo
Tobacco 25 | Bruton
Cherry ‘ 2 Ungerer
TIO2 2 DNP
Red #40 .75 1 Lognis
Total 160

The dry blend was fed into a single screw extruder (L/D ration 36) with
rpm set at 180 and a barrel temperature set at 260 F for the initial zone and
260 F for subsequent zones and the slot die. The extruder was fed at a rate of
7 kg of material per hour. Some of the liquid base volatiles of the flavor were
vented from the extruder. The slot die was set at 30 mils. The slot die had a
width of ten inches The sheet was extruded with the take off rollers and
showed a thickness of 13 mils and was rolled onto a rolier 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 despite the absence of any
traditional plasticizer in the compaosition. 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 o extreme
temperature and humidity with no observed tack of the sheet pieces. This



Armin Hammer 1102 2 DNP Citric Acid 1 Glycerin 1 Total 100 WO
2009/048606PCT/US2008/011634 52847.47924A01 Example P Tension{;&g;&gﬁ) /011 6§amples from
Example M@@Pg%‘fﬁ?ﬁ% an upper end into a heavygjruty binder clip attached t0 aghoues? k of a
Baker 0-25 Ib. spring scale and 5clipped at a lower end in another heavy duty binder clip. The heavy

10 i, il RS ALAPPT 6 S LR o E A P AL Bt S (Cool i)

21 s(r) Brea rps (Cool Mint) (just
purchased) fajledie&h . thoqiadssa Cough, Cold and Allergy strip produced by Monosol Rx, LLC failed
10at 0.25 Ibs!; while E tﬁl:)acco/NICOTINE sheet according to the present invention failed at 7.5 Ibs.
One of the ma# these tension results are so important, is that a lack of tension strength, as

shown in two of the Fasple GOBYTEMY \(siaTe tusihisvesey aubbiem dicaim slathgvane {midkddgng. If the
verfion. sh Al on 2 SO TR o AL Gl St Sl gedtie present
Disintegration in the buccal cavity took from sixty-five to eighty minutes.
Example N
A test was performed to determine to determine whether the pH
stability of the product. The sheet of example A was dissolved — 10 g of sheet
10 in a 20 gram bottie of water. Using an Oakton pH meter, the pH was
determined to be 6.8. The same material was tested in the same fashion two
months later and the result was 6.71
Example O
Six pounds of the composition below were mixed and extruded in
15 accordance with the process of Example A. A test was performed to
determine the effect on pH of compositions including sodium bicarbonate. pH

was determined fo be 7.34.

Ingredient % Supplier
HPC LF 53 | Aqualon (Hercules)
Propylene Glycol FCC, NF 3 Spectrum
Xylitol NF 5.25 | Roquette
Bitter Masker 2 Ungerer
it 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 1
Total 100




Example Bioavailability of Nicotine in Tobacco Buccal Sheet of the Present Invention 20vs.

Bioavailal%;@gz%sw 'Qe in Nulife Chewettes: This example utilized spgﬂﬁﬁj@fﬁ;{gg!‘e A

containing 75 mg of tobacco. Nicotine absorptiagpfrom smokeless tobacco | ety 2aensidered to
be a critical component of tobacco satisfaction. Nicotine uptake from smokeless 25tobacco has been
widely studieéM&ﬁﬁlgu@Iic health experts believe that Swedish SNUS style smokeless tobacco
provides the e absorption of the currently marketed smokeless tobacco products. "The
relatively highl eiegitndeslitests of Swedish snus is similar to a cigarette, and much higher than most

existing nicotine repgﬁﬁ%@t%ﬁa@;@rjﬁgjg\i Vgﬁggﬁﬁﬁﬁggﬁ&lﬁgﬁgﬂ@ liie.%aéelr] "l‘f\?@] spray."

(See "Is Low-nicotin oro snus really snus,”™ Jona elena Furberg, Harm
Reduction Jobindé2ols Stiaxheashtting BNtog hakércwddikieMih ashigmiale@ackstudy of

nicotine absorption perfar, I ri . p fi 9/048606
pCTIS 20080 LB AL o AP R O e SR8 (o Steady state
nicotine plasrhintiaretiifdtowinguikedidtionitfcten tegh savinBueas e Bmasdcsapardedith a 2-mg
NicoretteO chewi . GI S C(NIGOL C \Vi /7, Number 3 (June
200%) 397-400 Lok U0 S ek eed L IaNG & S S Sarhgie BT & tweive hours
one of four ditfisteninstieagketRAlS@BirtattNBitpaiteald\im dusimerohpsed igilark &itbTum. The
resulting nicof] S e | ] Ja="! SRS, yidemnppgigates that
nicotine abso &?o%?fo%ﬁﬁg%m%%}g%h%%{%@ﬁﬁ W@%@r‘%‘%ﬁ% ine absorﬁ?cgﬁ Ifijf)m a "%a;ch Dry
MinitOCatch @ityOMhillhs SMOIR: potabassaitizg Bdtmsg ettobecen{ge4a iseRresgdbtine plasma
levels were ”ﬁﬂ;&hﬂgmﬁf&&’\é‘w@@gﬂg gum by the Catch Licorice that contains 800 mg of tobacco.

To test the present invention, a single dose study (as distinguished 15from the Lunell study which
dosed patients each®w@ofittieanaitdigasansdbepmiensieinrmeridisrasik gatiepartantoinpasé the

nicotine absorplion KPBALIGRASFIRCLEUNARNIHTR OGO LaRTAN DA g gum. The nicotine

plasma concentration time curve is Shown in Fig. 8. More particularly, an open label, randomized,
two-treatmenfreghicts, is very problematic in slitting and packaging. If the roll snaps, the

15 manufacturing fine comes to a stop. A proper product, such as that of the
present invention, should have sufficient tear resistance to hold up under
slitting and packaging.

Example Q
Bioavailability of Nicotine in Tobacco Buccal Sheet of the Present Invention

20 vs. Bioavailability of Nicotine in Nulife Chewelttes:

This example utilized sheets of Example A containing 75 mg of
tobacco.

Nicotine absorption from smokeless tobacco is widely considered to be
a critical component of tobacco satisfaction. Nicotine uptake from smokeless

25 tobacco has been widely studied. 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 {0 a cigarette, and much higher
than most existing nicotine replacement therapies including nicotine gum,

30 lozenge, inhaler and nasal spray.” (See “Is Low-nicotine Marlboro snus really
snus,” Jonathan Foulds and Helena Furberg, Harm Reduction Journal 2008
5:9).

Leading SNUS maker Swedish Match has incorporated a study of

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



20period, two-sequence, single dose, crossover comparative bioavailability study was conducted of

nicotine of a?}go%a%% EFgoduct sheet of the present invention compared Wlmf_t‘lt]ﬁ%& @}%ghewettes

(containin\a icofti Olacrilex USP equivalent to Njgotine 2mg) of Ceejay Hea #inete Ltd.,
India (In technical collaboration with Positive Healthcare LLC, New York, 25USA) with at least seven
days washo riod. between ea INIStEatiag in shiipe Ithg@g]ﬂlg,gﬁngﬂdyﬁg@subjects under
fed conditior%ﬁ%@igﬁgséﬁgng érﬁ%ﬁ(@%ﬁegﬂ@ng? oral gése of tobacco buccal sheet of the present
Invention (hetekratidedelsifribaedrg GSEBH JOLE diffesoRéires el BuaslSbranys LOFMPAIRR Chewettes

(containing Nicoting Polagcrilex US ival Nicoti 0] asiaydiealthcare
Private Ltd.,"i’ﬁ(ﬁa? (?ﬁrpéﬂgr‘] 8§?ggﬁga§§r% @ﬁﬁﬁ]ﬂbgﬁ%’{i&_\%}; tidgagr'elgﬁgglf\lﬁé%wt&\/(ork, USA). WO
2009/048606REFAXFPIOROE B3N EAdEE. 37IRMMAFA005) BRIE-463ly was conducted in compliance with
ICH - Guidelines fo od.Clinical Practices. Indi 0 in acti ek P05), ICMR -
Ethital Guidelines J&ﬁg%dggm%ﬁ‘ ecﬁégfc ugﬁ& upn n %%%%(%%%S%ZO%%%%? Qﬂ?ﬁﬁcﬁ%ms
enunciated itwbi®rolamtioors bfdsindifgreatstenthsdsswodisrSib'Soand at arhe objectives

of the study were (1) to.investigate the comparati Hav @%@l qfpigptine insthg two products in
healthy, aduﬁ?%ﬁfr%%lﬂ%%%agu%%é@uwgém%%}ﬁ%itt;lrg‘r%s?éan %2 to monito?clinical status, adverse
events, assessrieitinstisafetyanistelavamcindfigT/TBF and Nulife Chewettes. 10Healthy, adult, male

volunteers were selggief (ol 5 RREh A NSHIRSIRRIHEHE SHESRAPHEIG DD e Study

including demography; medical, pe istory, and general examination. Furthermore,
labogatory ingestigdtioatysmittars Xeapichéise Bo®péenafmoyral slebranibliniserSksdRthl & urinary
analysis werg performe rt of screening. r 5:Cheecl BgaeRsMeRioNAs performed
on the selec@g' J@i&ﬁ?%&%’r‘%’a e?%x.c |§8ﬁéﬂgﬁé§&§ %@dﬂ%éﬁ% drugqsgo% abuse tZsts were conducted
in all the selesiteshmieets wersugecty deubladanysr dbaidtertnpied by fhedfealfiddrdith history,

physical examination, lab ry in igations, ECG and X-Ray and who fulfilled the inclusion and
oPRmS S PRy

exclusion critSfa Pfﬁienﬁ u ndard food was provided to all the subjects 2 hours before

the dosing time. Suljedtstibe prestnitéavieotiosma aingle ey sivBy{ae digHneyigiapefruit or
grapefruit containi roduets/xanthj I r dipatishaf Hssstudy.
Sul?jgcts Wer%%t a (E%\'/Jeg(? t[?o%%e%%ﬂ%%%}!% rﬂ%i\éﬁég‘(ﬁrﬁgﬁ?y gﬁ‘itéﬁp dosing. A singlel}glose of 75
mg of FT-TBWas penipohdiliie Sheatestsiasampaiidiederiieesabrrtiandimi on 05/04/08 in

period land 1/04/08 Inpefad HaFIRSYRISL HRUSCEMGRAE Sefiprariuct imenfdguay period have

received the reference product in the Other period as per the randomization schedule. There was a
30washout pptasiref seneardegiioetimeaunetitspersud fieedbh period, a total of 14 blood samples

(1x5 ml each) were C 97820 10, erairRBrR0N8- 75, 01.00,
01.25, 01.50, ozoo%‘%@%‘ﬁ%&ﬁggﬂf@%ﬁ%m post-dose. The total volume of blood

wittlrawn pepatbibdnia-sHgERnoE wesaBARIBERBIIVE! CHBPRSALNRBIPENAIARYILY
study was conducted 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 Lid.,
India (In technical collaboration with Positive Healthcare LLC, New York,

25 USA) with at least seven days washout period between gach administration in

six healthy, adult, human male subjects under fed conditions.
Investigational Product(s):

Test: Single oral dose of tobacco buccal sheet of the present Invention

(hereinafter designated “FT-TBF") 75 mg.

30 Reference: Single oral dose of Nulife Chewettes (containing Nicotine
Polacritex USP equivalent to Nicotine 2mg) Manufactured by Ceejay
Healthcare Private Lid., India (In technical collaboration with Positive
Healthcare LLC, New York, USA).



WO 2009/048606PCT/US2008/011634 55847.47924A01 were centrifuged at 3000 rpm for 10 minutes
at4C to SW?% S /H%%P&asma. All plasma samples were aliquoted into duplicgies (dsrgighand stored at
- 20C. The first 1 ml of the plasma samples were cajlected in the first aliquot ancB#Tesréadawing
guantity of the plasma sample were collected in the second 5aliquot. All the subjects were monitored

for any adverse evofe 1 FhR,ARENARNigali SSRINIERAIG AR SopduthMeloprolol were

extracted from 0.250 mL ali man EDTA plasma by solid phase extraction_ method using

PhenomeneGatdiginizalvatierslindisp Gesdrdlirisat RsasticpeSWiRlingsdkdARio a liquid
chromatograptygoupled Lot Bioe SRS ESFRRICH RALSANS) A FhenpRiEspckoa HILIC

200A, 100x 2mm, 5J column.”The mobile phase consisted of mixture of 10mM Ammonium formate
buffer (pH 3.6)08Gpamitthe @irepleowvnsiriadvistbs Paaiasrivranb s (Widghted (1/x2)
linear regression w erformed ing the concentration of analytes. 15A single oral dose of
tobacco buc%%gﬁé%iﬁgﬁé%m’si%ﬂ%\%%ﬁ(FT- TBF) or Nulife chewettes was administered in each
period. The treatmefihplujestivesccsdparatedybyeradthtuipadigatatirsempariiiRen each drug
administration. All tk jeGts. eﬁ,kﬁ tieatmentsyirlloydng #Radanvsgrtion of
FT-TBF, all tRéogﬁ E‘é@s@?&rﬁé&ﬁm@ﬁe@%mi [ \??(giissolved conﬁ;%Jlétely. It took 19-34 minutes for the

sheet to dissshzedmprdely/fadpernddimnssiand 2 dcmrriiglsuce HabisddvRE Signs
measuremené%ﬁ%%sﬁ%%gligggwwgtgé%mfm% herahsgee,ahsignifcanshanaes in the

subject's staté 0 th formulations were 25well tolerated and there were no relevant

diffdfences in-eafithy padilisroble raldrieare aveiressieptadfonm the PaReSaMRBAIRA SIS was carried
out using mag g B&&F&OQ&%%QGC@“%(M@%OWM%‘%& RGeS Rridisalvitals and

no allergic reactions were reported. 30Upon analysis of data, it was observed that the Test Product
(FT-TBF) shawessiostad Shiaaubiisipyyp @ik aeasrakoreriaaiienp ot e[RRI e Ribttes
(containing Nicoti [ [ opieoting Rae)Ri&acHy diratheare Private Ltd.,
India. The P gé%?%%ﬁeb?sgo gc?i%eﬁ?(%v%@?gﬁd Ref’eregnce for |r-flax, AUG( and AUCinf are 5.66,
19.54, 27.30 serdBgea\KOITDY enebrer Beesperarnas ss sesuol AEI9EARE 15.30, 22.87,
respectively. te tinine farJest wad R&RIeREs b the AbfctRROMMERNYT are
192%C 112.4%[’%%5%1% 15%?%@@1%%%%7 rfrsﬁ:)ectively. The Vz Volljame of Distributior?) of Test
and Referencolonierisindcane oeaticanalydiscngnigsiebabysestanis sYarfoaeadtstes 7879 28

respectively gadpyg Laf cley aBR(HY) ARSOERIEIS d.ORKAGAIM@.0idashAnBagrence for
Nicotine and Cotinine such as 3378838.03, 110488.18 and 153492.40, 9106.64 respectively.
medical/medication history, physical examination, laboratory investigations,
ECG and X-Ray and who fulfilled the inclusion and exclusion criteria for the
20 study.

A standard food was provided to all the subjects 2 hours before the

dosing time. Subjects were prohibited from smoking/aicohol/carbonated
drinks/ grapefruit or grapefruit containing products/xanthine containing
products throughout the duration of the study. Subjects were not aliowed to
25 eat or drink for 15 minutes before and after dosing. A single dose of 75 mg of
FT-TBF or 2 mg of Nulife Chewettes was administered to the subjects at 8.30
AM on 05/04/08 in period | and 12/04/08 in period l. The subjects who
received the test product in one study period have received the reference
product in the other period as per the randomization schedule. There was a
30 washout period of seven days between the two periods. In each period, a
total of 14 bicod 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 mi. After coilection, blood samples



In the foregoing: Cfnax=Maximum measured plasma concentration over the time 10span

specified.ﬁ}g%@lf}ﬁg%ga under the plasma concentration versus time curyi JQ;% 9 lo the last
Al %ﬂ 165

measurable concentration, as calculated by the Iineqstrapezoidal method Regmamunder the
plasma concentration versus time 15curve from time 0 to infinity. AUCO-Do is calculated as the sum of

AUCO-t plus 10 of.zhe |as : Hen, 10 iminati constant.
AUCExtrap:%&%%éﬁgﬁ%ﬁé{gaaa%?%%g:@ﬁ? cé)ﬂg?r;}g‘ 138@§5V%0%én%§?§%%e%?ﬁ§§ E\}/'Z Volume of
distribution bAdleplasn2sanelesnatphasie Citetbinihdupliteiesr@esatr) Brehmiokeedbhs CL=
Dose/AUC Llast=Me, ' Tj e u lon: e apolated to
infinity, but %elréis%eﬁ§ ct?rf \aﬁl?gg%ep#ro%eger?‘ n%&%lnggg t%eg %]S%Srﬁgggﬁé@@g&@ﬂ'@g%MRTIast
= AUMClast #hdClasramritiig-tlemiiedideaqdaime adraplhwvdreceliactatriaitie oot

extrgpolated tq. infinity, AUMCIlast=Area under r ggg(]? 0 the last observation.
3OT§?::Toba%é%U§%‘céﬁ}%ﬁar% ‘%%%%t @ﬁfﬁz‘%‘gﬁ%ﬁgﬁ%@%gﬁ =A V%Rr?séjgﬁEvent ANOVA=Analysis of
Variance WO 2009/0A8a06Eas 80080 1165y st ATepaactandarddviséeproiihasiéncentration
of nicotine in all, of the subjects: [ t ime.in ki present
invention (cuffl)c(a\tr P%%S#%hé(iég?ggﬁéﬂé %E@éi%gﬁ&%ﬁ)%ﬁﬁ@%%gg{:%%@i%éet of the present
invention haceatnaetio C mathbimssirguih praamersn Sératatid B3ons. 66mg omp&E with a mean

2 mean AUCH R B e T et o 27,50
as ddmparedwitth aassapatiCiatdmytie> MG/MMB) user FPhenesueeirg e ritdfe@E9§um by 16%.
10The implica}%‘uxcgrmj& %H%gérﬂ}? ?ﬁ?é%%%ﬁ&*m%e&%ﬂs?&@& of mixture of 10mM

Ammonium formate buffer (pH 3.5): Acetonitrile (10:90). Quantitation was by

peak area ratio method. A weighted (1/x2) linear regression was performed to

determine the concentration of analytes.

15 A single oral dose of tobacco buccal sheet of the present invention (FT-
TBF) or Nulife chewettes was administered in each period. The treatment
phases were separated by a washout period of seven days between each
drug administration.

All the subjects were aliocated to two treatments. Following

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

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

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

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



nicotine bioavailability of tobacco contained in the presently invented sheet. A 75 mg sheet delivered

substantiglly, g g%mggf)tine than a 2 mg nicotine gum, whereas the Lunelj:gtpgdy¢-indiggigssthat a 300
mg SNUS pouch merely mimics a 2 mg nicotine guggfor nicotine delivery. 15Exaapig $24A01Ten

pieces of Nicorette, 1.2 gm each were soaked in water to soak off the chickle coating; after soaking off

the chickle caaling. S3CEPIREDUAR RN HAPRAIAMAAL ErdBIHEEIB MRSt RAO g was added

to 30 gm of the ‘Startmg compdsition of Example A, thoroughly mixed and heated to form a 20sheet

between two Rifeesrafectid GaikA8 WG Pdtemmnee 18 g, IrtRe ifBRLIANSLARIGH of Example A
a3 mace iy 1o 00 10 AERA R UE1 04 SRR TG Sl Agias suoked for

minutes and weight was dow utes, a control trace was Eresent. Then a suck test

was done onPemanblictmeléc(2bm and ZEigine guen 1) 1HhA8 A35 atfheighed 277 mg.,
7 mi d i I : | |
at 7 mpinutes 33%555%?&%6 ﬁﬂfg?gﬁ%}ﬁ%@gﬂg(ﬁwe%%? %I%%?EH{E@EUQ%IH@dB%P&@ e polymer

used’in Nicorette, polacrifex, wi ution time because it is hot water soluble.

The test was adpetteeprofite500TeR] enth&eterescedonbisedvpand helBuns ety dasults: 2 minutes
suck test: 46%&@8"&815%@??%@% g r@iTg 35 184mMeh (?Gr_@ﬁllfé%ﬁ)'géﬁﬁely. The test was repeated
this EX: with insoriu

with 500 mg 0 xample ble polymer’(polacrilex) and (125'mg. gum base): 2
minutes:470 inghé feireges1870 mg. 55 minutes:310 mg. 7 minutes:275 mg. 10 minutes:230 mg. It is

concluded that the igfoluz %ﬂﬁcn rn\ﬁ‘@,'éé?_ﬁ%ﬁﬁ[}ag?ﬁaﬁ%wrﬁﬁ%w%rww'hﬁir%o convey

particulate unwanted t&Ste. exisa y purified 10crosslinked polyacrylic copolymer supplied
in Hydrogen form. Thizapodpeefiteds the following technical characteristics: Type of Resin:Weak acid

cation exchange resmiﬁesgﬁ%ﬁ&r%i%@&R&"&éﬁ@éﬁn‘%ﬁm{%%us time

curve, from time 0 to the last measurable concentration, as
calculated by the {inear trapezoidal method.
AUC=the area under the plasma concentration versus time
15 curve from time 0 to infinity. AUCO-= is calculated as the sum
of AUCO-t plus the ratio of the last measurable plasma
concentration to the elimination rate constant.
AUCguap=the extrapolated area under the plasma
concentration versus time VZ Volume of distribution based on
20 the terminal phase
Ci=Total body clearance and is caiculated as CL= Dose/AUC
MRTlast=Mean Residence Time when the drug concentration
profile is not extrapolated to infinity, but rather is based on
values up to and including the last measured concentration:
25 MRTlast = AUMClast /AUClast
MRTINF=Mean Residence Time when the drug concentration
profile is extrapolated to infinity
AUMCIlast=Area under the moment curve computed to the last
ohservation.
30 TBF=Tobacco Buccal Film (sheet)
CRF=Case Report Form
AE=Adverse Event
ANOVA=Analysis of Variance



Functional group:Carboxylic 15Physical form:White to off-white fine free flowing powder lonic

form:Hydragjagbgg?ﬁgg&size (US mesh): -I- 100 - 0% 200 - 15% max. - 200~-82%JxiRg g3k otal
Exchange Capacity: 10.0 meq/dry gram (min) Solubyfity:Insoluble in all common salvenggqgaexample S

Five pounds of the starting composition of Example A were mixed in the same method as example A.

The same process cpIdaNS iR NS0 1A A5 iy dP A GRS P0L e dispesdigpangd and the

take off rollers were slowed down. ct of Increasing the thickness of the sheet to 25
mils. It was obketedd/thdintiseindrigodsftoriheoaanpereidbetirasertimeatiandedye@ it@hamem of the

screw from 180.r i qcn ﬁ:ﬁ re.pieces,were cut and took approximately 45 minutes to dissolve.
The roll was %&n%%ﬂggrﬁexi Ieg?svﬁjeRr%Smac)'e and after 90 days exposure to ambient conditions.
Example T RolT$teciémagléotbecagistieetofripesilies emdpyeoses daexamsiaMGna was chipped
up into small piec in venti i f it le as then
e, inclack Lo B o B SR B P o G oad et Pl aon
material. Thighe® mgtgtist whb3.8%n exteddihintheosigaaoeaiiimnbyadtiéss heatfiaiRls of Example
A. The extru II st cell ot distingui ein
accordance \?‘V%%%)gm%%egﬁéﬁé ,ﬁﬁ%lés%\ g%?@?\ggc%%gﬁtﬁgﬁﬁ%&%%g of t éngé?gr}% ?‘rﬁgntion supports
re- 5use of wastsusdim@mpuEgdnphezero to OAaipoufRd MeasaempaseapsiiieneesEample A was

ixed by th I ' ' salumi foil.
mixed by the sefpe melhod 25 Examplse Tie MHES RIRSSRA DENRARING RISSys gigluminum fo

The foil sandwic ateri between a hot 10plate at 325 Fahrenheit and a hot iron,
whid®was pressed déwriroplibatisandfiticls. studshisathendrprastigrenhensgmenssthiitsition into a

Tble, Exarie U o B B e e s oo,
third party lab7i ogleheetadtlivenedicotstardiatbnmano miToline $0a8 we @gsTsRiine gum,
whereas the Lunell study indicates that a 300 mg SNUS pouch merely mimics
a 2 mg nicotine gum for nicotine delivery.
15 Example R
Ten pieces of Nicorette, 1.2 gm each were soaked in water to soak off
the chickle coating; after soaking off the chickle coating, each piece was now
1 gm each, thus all ten totaled 10 gm. This 10 gm was added to 30 gm of the
starting compaosition of Example A, thoroughly mixed and heated to form a
20 sheet between two pieces of cold foil. As a control example, 10 gm of the
starting composition of Example A was made into a sheet. 500 mg pieces
- were then cut of both. The control example A was sucked for 5 minutes and
weight was down to 155 mg. At 7 minutes, a control trace was present.
Then a suck test was done on 500mg Nicorette (25% or 125mg. is gum base)
25 and at 5 minutes it weighed 277 mg., at 7 minutes 261 mg., and at 10 minutes
237 mg. It was therefore 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
30 following results:
2 minutes suck test: 462 mg.
4 minutes: 301 mg.
5 minutes: 119 mg.

7 minuies: trace.



Matrix Code Sample ID WT 082516 WT 082516 WT 082516 WT 082516 Tobacco

e 70c _ Unit Average
Std. Dev.{ oLl daR%) U- Limit (95%) Constituent PCT/US2008/611634 J
58 847.41924A01

The test was repeated with 500 mg of this Example P with insoluble
polymer (polacrilex) and (125 mg. gum base):

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

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

has the following technical characteristics:

Type of Resin: Weak acid cation exchange resin
Matrix structure: Crosslinked polyacrylic copolymer
Functional group: Carboxylic

15 Physical form: White 1o off-white fine free flowing powder
fonic form: Hydrogen

Particle size (US mesh): +100-0%
+ 200 — 15% max.
- 200 — 85% min.

20 Total Exchange Capacity: 10.0 meg/dry gram (min}
Solubility: Insoluble in all common solvents.)
Example S

Five pounds of the starting composition of Example A were mixed in
the same method as example A. The same process conditions were used to
25 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
30 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 smail pieces using a conventional. Three pounds of

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



Nicotine (pg_/g) 3846 154 3655 4038 Nornicotine (pg/g) NO NO N/A N/A Anabasine (449) NO NO N/A
N/A Myospine (P9/9) BDL BDL PCT/US2008/011634

10

15

20

59 847.47924A01

material. This new material was then extruded in accordance with the
process parameters of Example A. The extruded roll stock was excellent and
not distinguishable from the roll stock made in accordance with Example A.
Thus, it was observed that the process of the present invention supports re-
use of waste materials.
Example U

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

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

results were as follows:

Matrix Code WT WT WT WT
Sample ID 082516 082516 082516 082516
Tobasco
Unit Average  Std. Dev, L. Limit (95%)  U. Limit {95%)

Constituent

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

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

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



N/A N/A Anatabine (pg/g) 58.5 1.6 56.5 60.6 A review of these results demonstrates the
excellent content uniformity of the 20pieces, as manifested in the standard deviation of nicotine
concentration. 60 | CLAIM: 1. An extruded bioactig product comprising a sheet made by extruding or
hot melt shaping a nonagueous composition comprising at least one thermoplastic polymer and a
bioactive agent other than tobacco, wherein the bioactive agent includes an ion exchange resin, the
compositib&indif€ontaining 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 bipactive agent to the user. 2. The
extruded Bioactit® prEEHRahORAGING ©efuRh TORREHER ﬁ]érkef%eq_qﬁg% & ¥e%)f§H8m%r°srha°6em%t. The
extruded bieastiye: prockmpicrcordimpdeigny ooemistigiras itast 2w Hbesmcpie sicl eastroeegndlymer

comprise %%g%ﬁ%é@@%&%!“ﬂ 567 (1360, Suidie et Bioaclys-PIRdSLeCRO NG ighaRye0ne of

the precedin clalmg, wherein ﬁue bioactive is in the form of a nonaqueous liquid. 5. The extruded
bioactive freiuctg&cEaRF RN JSnE TR K POl RIS, TFthe S e A% e JRaIX
absorbinggRhwRERY the. at et eskbhieastivecnsorueiraneotingitactive eremfdhaiputatdingeclaims,
further comprising a buffering agent for.cqntrolling a pH_of the co ition, 7T tEH% %gqﬁctive
product a&%ﬂﬁn ?@cﬁ%iﬁbg% %STS%P F\%qﬁﬁf?élff:r]%és 38feﬁtulgep?rae%sé?§$r‘li l[;nga{rrh%%r?ta%pm\% e the
product witle dipktife2agaot Jothenshe composition is present in the user's mouth. 8.The extruded
bioactive product according to claim 1, wherein the bonds between the bioactive agent and the ion
exchange resin are substantially intact. 61 9. The extruded bloactlv% pr\%%tgct agggrgh%%tt%glsalgn 1,

wherein tHe ratio'GFigHEXLAANY 830 B RLATHARHENEG I SI™ (Wil
rectanguiar shape.
3. The extruded bicactive product according to any one of claims 1 or 2, wherein the at

least one polymer comprises hydroxypropyl cellulose (HPC).

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

wherein the bioactive is in the form of a nonaqueous liquid.

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

comprising a mucosal absorbing enhancer.

8. The extruded bicactive product according to any one of the preceding claims, further

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

7. The extruded bioactive product according to claim 6, wherein the buffering agent is
present in an amount to provide the product with a pH of 2.5 to 9 when the composition is

present in the user's mouth.

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

bioactive agent and the ion exchange resin are substantially intact.



10. The extruded bioactive product according to any one of the preceding claims, wherein the
bioactive product is in the form of a sheet having a thickness greater than 10 mil. 11. The extruded
bioactive product according to any one of the precgding claims, wherein the bioactive agent includes
chitosan. 12. The extruded bioactive product according to any one of the preceding claims, wherein
the extruded composition includes less than 6 wt % water. 13. The extruded bioactive product

accordingto anyTbge @ttudegreiearivrcrints cluAre EBIR plsiAg E v RIS 4 e hEPRR 1Rlaed

bioactive &gﬁ%@%gfgg&g@ﬁ%mé@dge psecading)claims, further comprising a plasticizer. 15.
The extruded bioactive product according to claim 14, wherein the sheet has an average dissolution

time of 5 to 50 minutes and a thickness of approximately 10-50 mil, to dissolve in the oral cavity. 16.
The extrudied bicaetivexndddcbmectvging edushyasaerdintheipraveding Rhiths, RIFsRSiNgh&/afet has a

tensile stignathotAl IeRsbAproblcl eI Ripackespinsiny acqrediadcpbanas foe

preceding claims, wherein the sheet has a uniformity in the range of 10%. 18. The extruded bioactive
product a8tibrding to any one of the preceding claims, wherein the at least one thermoplastic polymer
is contained in an amount of at least 20 wt % of the whole composition. 19. The extruded bioactive

product agqording to a0y, one, of {16 pleqsdieFalsMIIELe aideastqoedhrunpglasiimolymer

comprises a water Soltible polymer.. _ bioactive product according to any one of
the precedingreiaitns bickelismhagrnbioaedss ayE¥eMcludes nicotine. 21. An extruded bioactive
nicotine-ion exchange resinate complex-containing product comprising a thermoplastic polymer matrix,

ion exchange resin and nicotine and.having a maximum measured nicot;j I C ion
greater thafr 4 ng/if \ﬁﬁréﬂdggnﬁfﬁg? ed ﬁ)ﬁgg%??gﬁgc%%'g.g TEHG e BN AL G AL
wherein the extruded composition includes less than 6 wt % water.

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

comprising a flavoring.

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

comprising a plasticizer.

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

dissolve in the oral cavity.

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

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

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

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

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

wherein the at least one thermoplastic polymer is contained in an amount of at least 20 wt %

of the whole compaosition.

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

wherein the at least one thermoplastic polymer comprises a water soluble polymer.
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20. The extruded bioactive product according to any one of the preceding claims,
wherein the bioactive agent includes nicotine.

21. An extruded bioactive nicotine-ion ‘exchange resinate compiex-containing product
comprising a thermopiastic polymer matrix, ion exchange resin and nicotine and having a
maximum measured nicotine plasma concentration greater than 4 ng/ml when administered
in a single dose.



