WO 2009/048522t'C'F/US2008/0 11374 SMOKELESS TOBACCO PRODUCT BACKGROUND OF
THE INVENTION: The present invention relates, inter alia, to a smokeless tobacco product, an
extrudable tob¥&¥6HiEsition, a method for mapufacturing a 5smokelé$s o4 Prdduct and a
method for delivering nicotine contained in tobacco to a user. American consumption of

smokeless tobacco is growing while%[@é@@gomgﬁsggpm@@@reness of the potential health
of se

risks of smoking, the potential risks cond hand smoke to third parties, and the increasing 10
existence of cigaRACKERQHHBLE TREIMNMENHOANat are helping to shift tobacco consumption from

cigarettes to smokelessrigbaesssrdiSveinien afispnisinsausiimnaecaseblorsinatiizalter several years
of 6% growth while c'g&rette c?nsuré]gt{'o declined. Aqo or to this shift is

ther potential contributing fact
the increasingly Efg Vigw? Pn%é“SS ic RBaNn com %Sﬁﬁ?ﬂ’h%ﬁie@s?nooélrgég %g%cgggfé;nay be much less

harmful tdthe hesitioksfidse taterctraprisi oijandte meibkit fondeltaiihipetRelesstahrEdd does not
infiltrate the air syspspdipgthgdssers with tobacco smoke. Smokers want alternatives to cigarette

smoking. UST Inc., a holding company for U.S. Smokeless Tobacco Con]Rany _Fstimate that over

half of 20US smokers arSESERMGEITIRAE LIRS HRALEE SHERARE HR I AR IR generally
reluctant to try smokdliegssalsatiomngrotiustengsadititreap stemtiaibes/tbbiaks @isowkatg.ftbguently appear

to be maist and dji. MorROKEL ADSHAALEAHIRETD SAP RISl PRErdptigponal smokeless

tobacco products when they do try such products. It can be 25assumed that reactions may even be
less favdr@ble in BYSIRMES HI5GRGEH BT EKBIRE 1P 8re R adprmtiakriehsiRingde A diokeless use.
Snus style smokelgsstohreruispicidam aigackitkaccamprpldasi zeshiscdlonuay saldsSvieden that is

either loose or contai?%g] iﬁ a gouch Oapgo}osi 'QI ? etpge%ré%k. el%;egfi]pg‘,}gg%%g,ﬁ#‘%g_known as

i
American moist snuft or IpIs 558150 Known. ow ong cut tobacco has béen put in single portion
pouches in the pa&isaSiteyleopawiantipo delsdsaske Aupisiclarete ptipheisinuding megdmihtsincreasing

Salefo ar?ong Sm%@ﬁl@%%ﬁ@W&%@é&ﬁ%ﬁﬁh@@@i%ﬂﬂéﬁ%ﬁﬁ@h@&@@&!i}lﬁrb@ei[yl;ﬁ@NVn for csntk;mes.
Snuff is fine-ground tobacco intended for use WO 2009/048522PCT/US?2 011374 2 eing
sniffed o}%norteosm?g?f‘?éﬁb%ge%?opfg@&g’ FITHE. 8819%%’2?8@%@6‘?%& é%?gre {OBACS Ps'%{)se orin
pouches, it is gemigatittierenakiofieln mdisicemshicsdasidelst emdigtilpnfilire el by many
smokers who ares[gIHGIah RS SIRCKRIERSHIRRBAGAJR@uCTS. In addition, a certain social

5opprobrium is associated with tobacco-induced spitting and/or the remo¥al of topacco from the mouth

after use whether in a pITIONYE AR SHRSRAI YR PO BPSMEKOF Match'Rforfh SIS AB on its
website at http:// \swapaloihmtek Gnitdeipke dastartaspxdpane estirdatewitied SMicd@ifeofiptake from

snus,” (tEg ConteDt‘S ig\%lb'l@?@JF@S@E%P@%Hb%ﬁwa@matives. Despite this fact, US smokers
are generally reluctant to try smokeless tobacco products. Traditional
smokeless tobacco products frequently appear to be moist and dirty.
Moreover, American consumers generally react poorly to traditional
smokeless tobacco products when they do try such products. It can be
25 assumed that reactions may even be less favorable in countries which do not,
like the U.S., have an incidence of modern smokeless use.
Snus style smokeless tobacco is a steam cured tobacco popularized in
Norway and Sweden that is either loose or contained in a pouch and is placed
in the cheek. Dipping tobacco, also known as American moist snuff or dip is
30 also known. Now long cut tobacco has been put in single portion pouches in
the past. Single portion pouches are considered convenient and are gaining
increasing sales among smokeless tobacco users. Fine ground snuff tobacco

has been known for centuries. Snuff is fine-ground tobacco intended for use



10which is incorporated herein in its entirety), nicotine contained in Swedish snus, has
well-documented pharmacological effects on the central nervous system. Both the dose and the
uptake rate aré”Bffi)’r??ﬁ’é?féﬁce for understanding the biological effects of R i Ndians. The
amount of nicotine that is absorbed during snus use (nicotine dose) can be quantified by 15measuring

the concentratiopof picotngras &3 eFakPliiesHR dbissentdaddafivite dedlombgatiesand urine. The

uptake rate can be estimated by monitoring the increase of the blqu?nicotin concegttration over time.
c

The nicotine uptk&HRRPSIREARER ShIPSHE B UG HHE ST ER YA PiBlicAtdhs of different
objectives and desifiz Asisioteddutisahtbpant thep2@aliogtinemptakefrvensomeopineh of snus is

determined both By (e pIBQA! Shacallie Akl I5IeASEY TRMdBRAINSN dkaina s use and by the
e

amount of nicotine that passes uccal mucosa and reaches the systemic circulation; almost half of

the nicotifie presepRipbIEThinSs WA ERHEA RARTAG NS D SR B A HRNDB RN REd snus and

49 % from loosetgBHE}cBLFOMOAISAR 286 the imtatmmpLapoliexerated nicotine with the total amount

of nicotine in the pinch per time unit, it has been conclyd =20 icotine originally
og%eg n Baer&- o?lst??/ee%wedls kﬂa?cg] Wgﬁé)@é/r%ﬁ% S)&)ﬁ])égs% UOSb'%&Q .

|
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present in the snus pinc ¥ uccal mucosa and reac e systemic circulation.
During anus useatibtitinavisvg - aiesistarh aSPEEEAesESmbRBIVSS tobacco users look
to nicotine uptake\p,GigNififaRE GIMPINRN (@ dabRreR: SARiarliPheandiissdrsanlefo improve the
nicotine absorption from a given amount of tobacco, allowing the user to redu eet%‘a mount of tobacco
used for'Q given YUEN & MCRRAABL Sg6 '.n\'l\fﬁ%ﬁg% B8 EINHAF §ﬂ 4 However, no
methods of enhagraes migolinkdhsorptivedimraraamiogicktelfectodndihe beeialaigfMeus A pouch due
fo ts thickness is cxpaser 9, 3iqpilsantiraaa alsplivufo s iawcniies a percentage o

nicotine which is significant down the 5throat and into the stomach, with_the saliva. This nicotine is

subject to first padprifansiig the ielwdraleieds ah@isalns R aHRRY sERBRRYN Vbstruction to
nicotine outflow frasptihetRbacessbibpodchied ohaocsehigstiandipiehes dreaunftddthe same

dynamic, The manufacture reconst'&tutt(‘e?dﬂtgpr%fgg nsehgreﬁ%ﬁéa}m%g RaGHse R g&gpe tobacco
e t

f
industryﬂ rich pg’teeﬁ i t%/ed%ocnucﬁrérrl?s ‘evolution of this art (see e.g. F.H. Wells'et al US
2,433,877, issueliuldm be-lgaey (rriinafareuvanst d drctpikesiR e85 R sptimateshRtco scraps using

cellulose as a bindsile fhietadnefsaehcrthbasdaeandetnee srahiebisacnpatititeThaVaste product

because the particles are too small tg be used in cigarettes, cigar, , ike.-.and to make a
tobacco-like sheé‘f%ﬂf@]%&ﬁkﬁer?ra%%\gg#ﬁerswa r(%gsagrgfatré %%%é@e%gag&vgé%pﬁmrhe reconstituted

tobacco sheet is pnisitaéidrts tetitiveasabisativesiaed dasigrly snaithiblDdl éatEeti® be smoked or

used as g cigar WiapRel - Sk Rsh o MaERIsRAvVE ResndiradaasBindss e Aratubing the 20tobacco
particles together. These include HPC, HPMC, other c%lijloses, Pullulan ge%in variOL{sogums etc.

Perhaps most int@%%ﬁﬁd@?&ﬂ%rﬁg@?ﬁ%gﬂﬁ?aw BU Tﬁa?ﬂuﬁe%?%gna{js 3 bin erp?supaught (see e.g.
Hind et at US 3,44id¢5ihb tisgtyed deutOb 1668 mlihis asedfrertuealiposrsigng seeuiadied re-form the

tobacco leave in Simost half of the nicotine present in the pinch was extracted during snus use

£

LR

(37 % from portion-packed snus and 48 % from loose snus). By comparison

25 of the total amount of excreted nicotine with the total amount of nicotine in the
pinch per time unit, it has been concluded that only 10-20 % of the nicotine
originally present in the snus pinch is absorbed via the buccal mucosa and
reaches the systemic circulation. During snus use nicotine is absorbed via
the oral mucosa.

30 Because smokeless tobacco users look to nicotine uptake as
significant component to tobacco satisfaction, and it is desirable to improve
the nicotine absorption from a given amount of tobacco, allowing the user to

reduce the amount of tobacco used for a given level of nicotine absorption.



25reconstituted sheet explains the incredibly high concentrations of tobacco used relative to small
amounts of binder to form such sheets. For example, Ehling et al US 5,097,851, issued Mar 24, 1992,
discloses a toB¥228"¥Eetwith just 1-8% binder and 86 to 98% by weighttdfactl/ hkt&rial. Such ratios
are unheard of in the edible film industry and are indicative of tobacco's 30natural proclivity to re-form

iself and be used.{oy l\3pINRIG BHBESEP SHERESRIGABRHADh SRk ASlpgper.  The basic

methods of manufacture include wet casting and aqueous based extrusion. In wet casting, the tobacco
is mixed with wattsibaReethave\e &M en9/848522PCT/US20081011374 4 binder. It is then cast -

typically onto a steel bel panehtheanatios erekestdssehsiaatiada ragnitedrdddogea dhdabvatage. The

reconstituted tobg'cco .?:He is then removed from th P%ec!{';'ngsv%ﬁi’c g.d. %ﬁmég& ggg)nL{§e4,l44,894,

) 5 !
issued Mar 20, 1 ?@'.‘) ‘r?zi HeBIED285'6% rtg %r?,F {8hacto partlc%es%re mixed with a binder and

water is afided. Tiheoataaed setytetetbydciteniie thindelivand Retiveptisstts aghiest/wsfivpdperties. This

mixture is then rup (Y ROl ABEIE A aisRlin Kouan aaflkdiadses sgakertsis et al. US
4,625,737, issued Dec. 2, 198

2 . 10Water also serves to lower viscos&?.;i&? viscoftq is a limitation
of aqueous castirtP SN HEEalRE 8 HEAMIRI e AR SRS oY I R4 P RfiR R A ertain
compositions of extitlipiedreisemts sAojdm dgowidesaméoty@ramBCOoSity was an interim step as new inventive
steps were required as #1g oW s ARRIGRIANoAYPRAG G oA Rl GfisisBdadstry and this

is reflected in the evolution constituted tobacco sheet art over the past sixty years. The art has

tended td9nove BMNRACEaINAYSIEN A dSTEREGSNSIP6Y AOSEBIRE ST T QYGHPNdNB & Removing
moisture from a wes&ass. fine revsliecst subsantiab ATpusisal heatenedgy (Aareracgyreasts have

escalated the cost gofremaving excess Waterhas nereasing fosimplcallons, ki pompositional art
has become simpﬁer and more tobacco NKke - more tobaceo, less bin ler. The result is’that such art
provides little guidarcirfosfthechicart ambesnde theeprosdieharsatiattife s massterefitsddiment,

reconstituted tobagea isthes-Alidiaalize sohasta(lika saliresidaib iyt belier anachanical properties,
etc). 25Thus, recqgnstituted tobacco art would be useful {f one where se kingntor rn%ke a chewing
tobacco iIRe, insoftiBle ﬁ?adﬁéﬂaéﬁtaatﬁigﬁ‘gﬁﬂf ﬁgss%'&?ﬁ&' h‘*u%ﬂ e Rot! ﬁ%ﬁ;ﬁﬁ inConfection with a

sustained releaseigmstlvingasbatgarsiveener. Tidinteditaiiuied topasiy sherlduisiegdedet casting
process. In discugsing:ihe SXaing, a6t aPlicaREROIRISHISIEE LSSy s askae) 30sheet. This is

because the inherent properties of the wet casting manufacturing process -- as currently understood --
do not allow for tHEFHARALEH " EPBREKer sheets. Thickness can often relate to dissolution time
especially if certain formutaentre ufecht¥etsdasteddse fiteds @ ditypically help bind the

20 tobacco particles together. These include HPC, HPMC, other celluloses,
Pullulan, pectin, various gums etc. Perhaps most interestingly, the use of
naturally occurring plant pectins as a binder is taught (see e.g. Hind et al US
3,411,515, issued Nov 19, 1968).

This use of naturally occurring pectins to re-form the tobacco leave in a

25 reconstituted sheet explains the incredibly high concentrations of tobacco
used relative to small amounts of binder to form such sheets. For example,
Ehling et al US 5,097,851, issued Mar 24, 1992, discloses a tobacco sheet
with just 1-8% binder and 86 to 98% by weight tobacco material. Such ratios
are unheard of in the edible film industry and are indicative of tobacco’s

30 natural proclivity to re-form itself and be used for insoluble purposes such as
being smoked or used as a wrapper.

The basic methods of manufacture include wet casting and aqueous

based extrusion. In wet casting, the tobacco is mixed with water and the



WO 21p09/048522PC17US2008/011374 quickly dissolving products, and practitioners have struggled
- and not with great success - to extend the disintegration time of wet Cﬁ;&%}’g% 8{}(]@3 roducts where a
slower dissolv %%‘r’é@ﬂ%ﬁvould be more appropriate for the intended use. One o the principle
problems is that polymer molecular weight 5is frequently in a direct relationship to viscosity and wet
casting is unableyp ggal withHigRadscagiiesnTasle wianmant ahwehsastedidetpaciaging films for

various food and otheraéaé)plicatlons commenced at least fiﬁﬁ/ ears a(goa%§ef§et co.sheet
http://www.watsoPHRRAIRIK ERAHCFR N8RS ARSI ARE o fES SRR IR T BRSPS S8E N the wet
cast manufacturasoibsnitgpndpedgrovelirashétte BseckiimsSannsibet al N6t cbBRfbigsbger film
compositions for g%agga&:%%iﬁgl and vitamin delivery are disclosed in Fuchs et al. US 4,136,162
issued January 23, 1679. 8chimidt discloses bilayer film compositions for pharmaceutical and food
uses 15in5US 4,849,248 88468URRRLE £5BISION. tPRAGAIERIYFIED RAIEZBPES WAE RATEEpatent
5,948,430 for filmyggmBesitivasdad therapiic apessangiieathetesbening agiwiseAssZerbe notes,

the thickness of films should not exceed 2.7 mils so as to preyent r rﬁgel. The assignee of
this patent, Lohn 5[%%?@6%% |C'%Sysisepn13( ("Lel"g elg (r:{)#g \&reo& %ﬂéﬁ%gtﬂgﬁ?;?acture of the first

edible film to enjdypicatiyribreigsactetsdie (amely; iheritos elaniSetG2PIddRcisSH§sLllulan based
Listerine Pocketﬁggé(g_), ﬁi@gg;_h Strips (a product described more fully in Leung et al. 6596298 "Fast
dissolving orally consumable films" and Leung et al. 6923981 % 25The Listerlirr%]c?taa%ckgfakse filmis a
very rapidly dissolving HA!SE AIRISRAYE IS tHISAIRNY sddIRILSTRAN AR 2 AU Rist 33 mg. The
product contains sigledusististagomtardras testsitairaonitphenpan vreesitidadn wast figxibility (a trait

easily demonstra ryir Ister s ' IntiLRREPMasMBNLRERIe and will crack
and break when é@%t?.yg%@ggm%)re%%%@i%%ﬁ@%v%%@%ﬁrﬁgchnoIog;r/ has moved to over-

the-counter phariiaeRtiticHPER IRESINTIFEER AP ASYLES LR TR BRraSREURY P3didisintegration in
the mouth. Notedskudilimtesigpisiteasy, company MonoSol Rx LLC describes its film technology on its

website thusly: WO 21109/114-8522 6PCT/US2 74 “Mpnosql Bx has;deyeloped a thin film
drug deliﬁry technologjﬁ aFS mire e g[ﬁé,lﬁ%}%gz@é%l%&yle%ss%ying tha'm other conventional
dosage forms. Thevehiticiiral whictsitusastabarastah ot AFONRATNANGR Y YRSt FEamp, has the

ability to carry vepslow e aidveseiRtian pieths ol s i@y — for reasons of
throughput and cost. Removing moisture from a wet cast film requires
substantial amounts of heat energy. As energy costs have escalated the cost
20 of removing excess water has increasing cost implications. The compositional
art has become simpler and more tobacco like — more tobacco, less binder.
The result is that such art provides little guidance for the development of the
present invention. In its ultimate embodiment, reconstituted tobacco is a type
of idealized tobacco (like nature’s but with better mechanical properties, etc).
25 Thus, reconstituted tobacco art would be useful if one where seeking to make
a chewing tobacco like, insoluble product. But applicant has found that it is
not helpful in connection with a sustained release dissolving tobacco sheet.
Edible films are typically made using a wet casting process. In
discussing the existing art, applicant pointedly uses the term “film” and not
30 sheet. This is because the inherent properties of the wet casting
manufacturing process -- as currently understood -- do not allow for the
manufacture of thicker sheets. Thickness can often relate to dissolution time

especially if certain formulae are used. Wet cast edible films are typically



5uniform, to larger doses up to 80mg. The technology enables buckle and sublingual delivery [italics
added]." Other pharmwaoesstical thin film developers, such as LTS and Applj d lFJ’isgarma\ Research
describe their film technologies in similar ways. It should be noted tha %es‘e’})ﬂ%géﬁ“btions of the
wet cast products do not address 10whether the active material is water soluble or insoluble and
whether it requirest4Sky 1HisSRIMG D P tskustsoaneqizetitistersaskingrddupse fasiarsdtandiave a major
effect on loading o agsvesingrRdispind BetROSIHGR.AE thin film drug delivery into pharmaceutical
products requir((egxéJ g nv(\e/}x?focus on meetin phagmacel%%a?l %%eﬁ%,aégigﬁzwg and

unifor

15maintaining confen it BRIPUG HiFRR)Re AeduakwaiAs blmarngnporesss(Seetieeg. Yang et

al. US 2003/01071@gmizdwes daseartieositieiaé firomehderaloneb inatemdi load ipgreasing

amounts of drug with-camtinuing emphasis.on quick disintegration of the film. (See Yang et al. US
2005/0037055 Al .) 200ne I{?n‘itation of we??':%% %glcﬁ%)n\g o4y |{¥ 0 RIS NSHasB@DIRdInability to wet

cast films beyond $CEENEhgRIRESSSSI0ading) range. This is due to the relationship between

viscosity and coating thidkiressyaudjiaheareainstaRipstifn |H§H@§@Hgoﬂ,}t;e@b\i)%ﬁotosgg%beyond certain
thickness levels, aJ;Qjg}geqlgwlg\é{igmsogé%mmsture from films past a certain ickness 25levels, even
if they are successfully cast. mﬂatlons S SRSt s AR MEs%SeS on the amount of active
ingredient a film cAfPZAMYWTHSaRyins: comdairdf bislidrpetive. deliveradiyieacameratsially available
film is 251@g of dimeabw@mmmﬁfg@%ﬁmq%(&%; ikewise, |imitations on thickness also
limit the extensiori]no/&dissolution 30time of the film matrix. Tﬁ%b’ %ﬁeszr‘{‘éée“g éﬁ&%:b&ﬁfgdcﬁg%lution times

in monolayer wet Cast media is evident in Fankhauser et al US 2007/0202057 Al, a case directed at

cast films containing thé/{etigasiovtineldhhisitasempesibensios GRig s RuYALN tcks,ingluding an ice

water bath (to gelhir&9lumeds F onolayerwe film to a claimed fifteen minute
disintegration tim% Tre%?ﬁsuch acp?g%gc?s ?\fvl(?acu d#léglv%%rﬁrigﬁéé %ﬁ%%&”yﬁ%@bﬂﬂ—ﬁ%ossible --t0

scale to commerci&l M &fﬁﬁ'ﬂﬁ‘éﬁ@@éﬂiIQ'@M@@?:WQMfﬂbeh@ﬁmuasafiﬁndfmﬂuoﬁewere
measuretband thairtRigkes2as weradalng 19 heas follows: GSK Breathe Right Snore Relief - 3 mils;

Flect Labs Pedilax(?) SeTA DAL AR T IS L doiomettorphan - 6 mis

compositions for therapeutic agents and breath freshening agents. As Zerbe
notes, the thickness of films should not exceed 2.7 mils so as to prevent
adverse mouth feel. The assignee of this patent, Lohmann Therapeutic

20 Systems (“LTS"), is credited with the manufacture of the first edible film to
enjoy commercial success — namely, the 2001 commercial launch of pullulan
based Listerine PocketPaks® Breath Strips (a product described more fully in
Leung et al. 6596298 “Fast dissolving orally consumable films “ and Leung et
al. 6923981 ).

25 The Listerine PocketPaks® film is a very rapidly dissolving film. It
dissolves in fewer than ten seconds and has a mass of just 33 mg. The
product contains high moisture content and uses water to help impart the
product with flexibility (a trait easily demonstrated by drying a Listerine strip —
at which point it becomes very brittle and will crack and break when bent).

30 From breath freshening, wet cast film technology has moved to over-
the-counter pharmaceutical products. The emphasis has still been on
achieving rapid disintegration in the mouth. Noted thin film drug delivery

company MonoSol Rx LLC describes its film technology on its website thusly:



Others have suggested the lamination of multiple films to slow the dissolution of the dosage form (see,
e.g. LTS's websiig) 200bisg8sthod is 10undoubtedly more practical from a manufacturing perspective
than Fankhauser's proposed solution, but too costly;to practice - even in tthé BR&#tEeaatical space. As
a result, such multiple film laminates are not seen in the marketplace as commercial products. Even
monolayer wet casliftgpedal lRx Matd@ylggg@@%.@ﬁ@m&@émé%gggﬂg%nt '{%V(.?li\éer?q éong drymg
ovens and is too r@ggbé}ggggybogrﬁg,qrgg érrlg%s /eclallzed and dedicate prgéuc‘?lon HES Drying
requires substantial volumes of filtered air. and SUBSEH AhRIFRevsNtient dnsegettoromove

moisture. These cO8fsHAJIBE Whiehiy Himilenbcsiaticahppedirei st ean ke LhalieR@iRgIm he cost

competitive globahtbtvecatfigldo2Edr Bin [ t he made - namely, the physical strength
and physical stabiljfy. of wet east fl rﬁvégqcasﬂgngg g%&%%?g v %gé?%tﬁcggnu%tﬁfﬁt@'ghéacking

paper. Among other things, tRe’SUBSHEt RIIEPRgsic ierbngtacn ehatfiem ugiecassing until the film
is delaminated frofHfregsabdetiveryHitmievexiaddjtional costs and process steps to include the use of a

25substrate backing aredﬂyé}l%grrqm.g Ms; the requisite pliability and tensile strength, they will
tend to break durigg apack ing causing s‘u%rgt@ntl?g(l ggs‘l/eeég ﬁleﬁo{)‘érs% ?ﬁéia‘.sﬁ%ﬁﬂ@%ge issues

presumably led to the Tiing Of 4" FaEFR SR fribeibisndetmalpticainsimiavartisy Hembuskist al
20060207721). MurieStiaR meakerteapmess @H&h@w%t{ea&gr%%%ﬁ cijﬁ%‘]dSiens their polyethelene

. . a .
oxide (PEE) baseghepmpgsit Yang et al. US 2005/0037055 Al). The strength of these films
has led to the subseq_uen?%s%%%?é%%\t i E%m‘ﬁfé%ﬁ%’%ﬁ]ﬂﬁé’?éﬂiﬂ?'§(ﬁd%‘9’ﬂ'@(ﬂ%@l’rﬂs. The reality is that

WO 2009/048522PRHRIS2YESTREKERI08 frssivat smeitgttastedresuting heeakags and,process yield

issues have beerhsignificansnsabiems iKY IR NRNRES; Q,'{PS- The related issue of
physical stability is aISOﬁ%i rgHengr mﬂﬁ wet cast films - ez%penswé barrier packaging is often used
as a matter of necessity. Still- pRy2Ica Il painaydngremBosttichemitistaunched a

Vitamin C strip &ALt @ 8gwjoBisRI0gnesting Faanpaddonisia dhathadde Deamevsgfrom the

shelves becausentamasisingrbinshin iR PARKEPE, L& ning the name "chips not strips.” This story is
not unique - man A gcrgg%cés have failed to m%ve §Gf‘ rotrjﬁ’%%\{/%fo%%8ﬂ§tt8188mﬁ?é‘r‘6%zation due to

physical 10stabillty issties.® - f 280RiBhatrd SRRy LITs¢HAsad oWmipasttiansosiaanting itself
raises certain chéilife agiede Eilspeththsbbeand wiaa@amwmﬁéen&@%ﬂa?ﬁg%%“n{?ﬁ&m%m may tend
to adhere to mixisgprRageisand Ay danRsitpinin a?jn V\g o osses, Fgaming iy be in issue.
Wet mixtures mlgt ?g g}% 159assed to a\8/0|d ar}rc%tljb% Ie’rsYg %l%‘ﬁ tanaghite4dntent uniformity. See,
Fuisz et al. US § A1) Extruded edible products have a lengthy history - confections
were belfg extruded irQhe IBREtDSHovE: BadaskAdiss i 9% GARL USRI &g more recently been
used in medical dgyifg BANMASLYTHE ADE 0 the making of !
! ms beyond a certain thickness (or loading) range. This
is due to the relationship between viscosity and coating thickness, which
Creates a practical limitation on the ability to coat beyond certain thickness
levels, and the difficulty removing moisture from films past a certain thickness
25 levels, even if they are successfully cast.
Limitations on thickness translate into limits on the amount of active
Ingredient a film can carry. The largest amount of solid active delivered by a
commercially available film is 25 mg of diphenhydramine in Pfizer's Benadryl®
strip. Likewise, limitations on thickness also limit the extension of dissolution
30 time of the film matrix. The challenge of extending dissolution times in
monolayer wet cast media is evident in Fankhauser et al US 2007/0202057
A1, a case directed at cast films containing the drug nicotine. This case uses

bench scale formulation tricks including an ice water bath (to gel the polymer)



20transdermal drug delivery systems - of course, these are both non-edible and insoluble. See,
generally, Pharmaceutical Extrusion Technology, edited by Issac Ghebre-Sellassie and Charles Martin
(2007), the cont¥REHPRIFAA is incorporated herein in its entirety. Inspired tayrthe®yocess of
transdermal drug delivery systems, work 25began fo extrude soluble, edible sheets and films for drug
delivery use. %c@(i)%a}(locjii eto%l. l(aUS RE33 OQg@Hdiscloses bioadhesive monolayer extruded films,
under 10 mils, composed o?‘pnﬁc@ﬂ%ﬁl;v/v%tf%éoﬁg/ VRASBINR {RaAS RS dirkdssratifBunt of HPC, a
water insoluble pdigifier! RapRusticiz eraatideawnetlicambetinfeeralisehdnenss anskGedtraldi, US

6,072,100 disclosmg)@g)gg@potgtggg%%t&q,ﬁ,qefﬁglq%ﬁm}g iIms.comprising a composition of PEO
or HPC, a water pol%’[ger derived from a carboxylic aid, 30-%%5% %égﬁéﬁzi?%n%eung to 10% of a

medicament. WQ" ek P8 pishiete e e reasurgrtrae tReipiicknassemeeMcGinnity
disclose hbt melt &xinadecbsheetsiviib: a@Bickhesselight SAvils reing a 509 mtigPEGand MPG,

together with 3% pf\itamin IEGS (see "Influence of itamin E_TPGS on the properties of
hydrophilic films per{JCGd by otamelftﬁe?k t‘ugfé)gn?}pqé/l%tésr\r?arlﬁ(%3|%§ﬁ§f%?'ﬁﬁmfl‘cg 202 (2000)

63-70. Repkarﬁt’%ll US 6,375,963 issued April 23, 2002 disclose an extruded film composition that
includes HPC, PEG, polpeashopbild a0 pelviaar ans heahssessof & Rigsigizer A

review of the Orapge ?&P%igﬂ{ﬁgtgs that pone of the abave extrusion 10patents are used in an FDA
approved pharmacauticar product o e Ay §iféh patdrits Petsaiiedd Shimmetnstite-counter
product. 5 the akrionidadtyaresseprastittoh&msrhavesstizxgledd pachiemssaguired flexibility in hot melt

extruded pharmaeguriiralilps Rosbaaye saliedh oL PEL LAy Sar, llor extreme levels of plasticizer
to achieve such 1% flexité%% of the sheet or film. Neithe? PE¥O ngr%%gi%car%%ep%?ishgpproved for food

use outside of thé HSALSDR B B\ s Seul) SksBreHpsfilmdartiratesipsuitedsermbacco
products from a doshpenspetitarc-tighvdemelsrabplasticiier are also not desirable for a number of

reasons. Plasticizer tengdgdq H:;gpl h i of a composition, potentially requiring the use of a
20substrate paper to separate thg@%@%&%ﬁﬂﬁ?sﬁﬁ%%p@%ﬁ %%t%ﬁ%’fl?‘fﬁrt#g)r”ﬁﬂﬁﬂa?ng a
packaging configBRHRIREIhENClEE Snectndaescaneps thiootheatikiharcassettieqddiitonally,

relying on high lesmisiefipiasiieizesdentsdpdactaanatiemayntabactive thateanhe loaded in the

product. Furtherm)g n %Ilgmg?per%gpstlcgg{f Hr%% %E%E%%%S&ah g;?gwg glﬁg(?g nz;lgvgle 25product will

. A r
tend to increase in brittleness to the exien
moisture. These costs may be born by pharmaceutical products but can be

challenging in the cost competitive global tobacco field.

20 Two additional points must be made — namely, the physical strength
and physical stability of wet cast films. Wet cast films are typically cast on a
substrate or backing paper. Among other things, the substrate lends physical
strength to the film in processing until the film is delaminated from the
substrate. However additional costs and process steps to include the use of é

25 substrate backing are involved. If such films lack the requisite pliability and
tensile strength, they will tend to break during packaging causing substantial
losses in process yield. Such breakage issues presumably led to the filing of
a patent on methods of film splicing by Novartis (Slominski et al
20060207721). MonoSol Rx makes the most pliable, strong wet cast films,

30 using their polyethelene oxide (PEQ) based compositions (See Yang et al.

US 2005/0037055 A1). The strength of these films has led to the subsequent

use of PEO in formulations commercially sold by Novartis. The reality is that



volatizes during storage of the product. As a result, the pharmaceutical art on extruded films and
sheets provides little guidance for the composition of the present invention. Traditional tobacco
products are reMBEHAEM2he mouth after use. 30These include chewingd¢eRasans: piugs, SNUS
products and the like. Smokers are often reluctant fo use these products because they are believed to
be socially inapprogggatg%firg:e ;gmoval from the mouth can be embarrassing or can offend others.
W(4 2009/048522BEBTR 55581 £374 PHGLImakaemane Pares prididdes Hes bdyseheaught.
Williams US 6,66%&Bdicesupt DeoSihr2083; dishtoses-@ivmitsamine tobacco tablet comprising at

least 50% tobacco. ThiVilias Y8 834,024, issved Dec 28, 2004, discloses a low Snitrosamine
tobacco composition formed from phlveriisa tg g\%lc%%{)r{' %Bsn%ls?iﬁa g§é’§r%él’l§}aé’fy\ﬂr%tiﬁ%$flue cured

tobacco. Perd 78 & 8X79ve RaliR] BaskasinE0eD @i sleedsa Droaltet comepsssityof tobacco, an

antioxidant, caffeiélaptSicuennsity Meiblamng NAgiobliet BhsaRsHISHaat is Alewgd to disintegrate in
HOMG based fime G S OB T IoE B0t EaLeIRACABASIATIRPE2 anil tich
ini X e FHIAAB2.88mil thickness

HPMC based films containing tobacco fsee
that disintegrates IRMEYEHERMOHE shinliey Heranysldt DaswodmptingPMG pacasidilneaemegayer with

tobacco - that dissaivesniiz lesspthant anf SMNHLR) SRRl (hiee layer HPMC wet cast 15film that
will disintegrate inflﬁg han one mitnute Exampleﬁlﬁ(én aerategél weﬁ}:l%@( E{B{\ﬁﬁsﬁﬁ%"%r even faster
plé

I O(%%FPW&@%WF?WQ%%WT%%WGf§iﬁﬁé§ﬁ§(@3§ g leszhyséeabne minute),

dissolution), Exam
Example0(an HPRMBlitrdsshaset cast film that disintegrated in 15-30 seconds) and Example M (an

HPMC/starch wet cat filip thafflisinieorates,indos30.seconds). In 20Example R, a water based HPC
based solution containing tobacco is fed%oug g’gﬁﬁ,ﬁé)&% g)%f}llfl)& )r%rt arlfddisels pounds an

hour, yielding a il fRCRIERAISRARS fFofst 2w malyent el arde scppertnthe tatky - as one would

expect from this cietpositiosidncsvhdanyvasiplagesteheinse iR 1axg s iPRIsYe Bl gL esion.”
Moisture levels ofetggm@{akﬁgkpr&ds%g vere r}gt 25disclosed. Unlike the cast examples, It is noted this
"tobacco film was placéd in"a container suntabie {04 ?a{aés%sméﬁ?ﬂfﬂﬁ%sﬁ B8 and other

stability iL2ues cHRSEDIP it alciebhinpiehicboratitiedscd luisritmt digtntalyatSde, Pualza period of
2-4 minutes." WrenalVO20078083484sdiscloses fast dissolving film strips containing 30 over 50%

tobacco that dissolve iné)(?tsnsJ Qggg}bminute and "preferably faster.” Wren mentions pullulan, cellulose
ethers, sodium alginate pectin: Gams andC G REAdPagasNsiRBETLoNiReliPaRWeERs a wet casting

manufacturing pré@Essex(ydegin the/(ABEe MH@TRURS 20886118 #44bb 600). Extrusion has
more recently been used in medical device manufacture and in the making of
20 transdermal drug delivery systems — of course, these are both non-edible and
insoluble. See, generally, Pharmaceutical Extrusion Technology, edited by
Issac Ghebre-Sellassie and Charles Martin (2007), the content of which is
incorporated herein in its entirety.
Inspired by the success of transdermal drug delivery systems, work
25 began to extrude soluble, edible sheets and films for drug delivery use.
Schiraldi et al. (US RE33,093) discloses bioadhesive monolayer
extruded films, under 10 mils, composed of principally of polyethylene oxide
together with a lesser amount of HPC, a water insoluble polymer, a plasticizer
and a medicament. See also Mooney and Schiraldi, US 6,072,100 disclosing
30 compositions extruded fast dissolving films comprising a composition of PEQ

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



Mua eta! US 2008/0029117 Al disclose examples of wet cast films containing tobacco, and aqueous
mixtures that are extruded as films or sheets through a pasta maker. The examples are primarily
alginate based Bift #{&{#%a include HPMC, HPC and starches. 5The quigk-flissglvipg fppacco strips
that are disclosed in the above art are basic film compositions that disintegrate rapidly in the mouth. It
is highly doubtful that su&ﬁfast dissolving products could deliver acceptable tobacco satisfaction,

including sufficient nicotiftCARELRARYR FREtdametMetinmitnaistiigadhesahelt safardescceptable nicotine
is absorbed by thesbeatsitioaaticknetetbeohacens asthie sobareqifl @p dhs diggsved matrix will be
swallowed. Undong%ql,% IS0 the.r nope. of these products have been sold
commercially. While therét%ﬁgc?r%?ﬁg&/%mrwgﬁgb gﬂ%‘?&rd@ﬂﬂ?”&ﬁd’%@ﬁ?@&ﬁuﬁ%@%&r based films,
hot melt extrusiontBf SFeRe&lISE @R Frmetba fanmy ddiiobdtyois natitanghseiter in method or

compositidh nor isn@ﬂmmﬁm@&%@ﬁﬁﬂ%é@&%i@\f@‘(?iﬁﬁ?%?—”ﬁ@' water. As is seen the
pharmaceutical art conc&rni It extrusion of sheets and/or films containing active ingredients

hot , . _
involves real challenges w‘ﬁ%%%%ﬁ@%éo BB sLe R h R3090PR Prskesst anvertiete@0Thus, it is
still desirable to pf@@iﬁéfamf@@mei@ntwagstﬁﬁﬁs%mi@@umﬁm@mtqtga%mg mMMARY OF
THE INVENTION3nd the agg@qgmbigggaggp relates to a nonaqueous, extrudable composition

comprising at least one thermoplastic polymer in an amount of more than 20 25wt% of the whole
composition and tobaccd."®VeHY e Lias Sarkrindissiesdtat ronesehthe s tobeoesigroduct

comprisii§ a sheettrateaby esddliding B0RO&FRENEBAMBMROQRRAVBRIR. COMBPARIIGR comprising at
least one thermoRIgstic NalIeL, cco. the sheet comprising a matrix comprising the at least
one thermoplastic ponBmer 30an tg'eé%(?k%%ggyd?sﬁ%rﬁu %ﬁ?ﬁ"ﬂﬁ% RS %&tthe matrix being soluble in a

user's mouth and resultfi®) At LeManstieigse vshpiitiotrestbaye sisargled {3 laetpsesent invention also

relates to a smokelqesdoasaApraslHet AARRIGINGS PRIFAMERHE SARRoSiian.Somprising at least one
thermoplastic W 2,9@ /048522PCT/1U201)8/01 1374 12 polymer and tobacco In a'form that may be
S)n 8 oq’ argo Fspor tre f i
! V'S SAEPS e P 2T B lisReR IR ARfisHasePhge dissolution time

placed in a buccal cavity, F%ul?fﬁnguaﬁ
of 5to 56%inuteﬁ?ﬁ‘@b&’&é@@oﬁf@@bﬁﬂ&Bitimmnehé’mmmfmﬂsbaﬂidmminga@@w\f@gqcﬁrea of

approximately l-bSdQ%@%L%Wﬁ.aﬁﬁEﬁm@b%% é%rpgr};o dissolve fully in a buccal cavity

of a user. Tt}% ares nt invention also relates to a Smokeless toba&égeﬁr%\éﬁgtocydﬂ?ﬂrising a matrix
tobacco in an amouniso'ﬁ I%%'gefﬁ%t%)@?f%ﬂoﬂféﬁérgﬁw re88ThesT IBEtiNg; rhigtie lpreferably less than
100, mg and havitgstioraxine aismeasdesitabtotirea plasibar erneessryior graries thangs ng/ml,
preferably to increase the tackiness of a composition, potentially requiring the use of a
20 substrate paper to separate the product when rolled up, and potentially further
precluding a packaging configuration where one sheet rests on top of the
other like in a cassette. Additionally, relying on high levels of plasticizer tends
to decrease the amount of active that can be loaded in the product.
Furthermore, reliance on plasticizer may create physical stability issues as the
25 product will tend to increase in brittleness to the extend that the plasticizer
volatizes during storage of the product. As a result, the pharmaceutical art on
extruded films and sheets provides little guidance for the composition of the
present invention.
Traditional tobacco products are removed from the mouth after use.
30 These include chewing tobaccos, plugs, SNUS products and the like.
Smokers are often reluctant to use these products because they are believed
to be socially inappropriate since removal from the mouth can be
embarrassing or can offend others.



10greater than 4 ng/ml when administered in a single dose. The present invention also relates to a
smokeless tobacco product comprising a matrix with tobacco in an amount of less than 100 mg,
preferably mord*aM8%4§7g, and having an area under a nicotine plasmapcancenisatiosyversus time
curve from zero to infinity greater than 15 ng/ml whtn 15administered in a single dose. The
present invention also rqlfatlgs to ?zfm?thod for making a tobacco product, comprising extruding a

nonaqueous composition comBrieiTg SPR A% Hatisiaave BestaidAtan amount of more than 20
wt% the whole composititilians 10546621820 désaadccRtraider Rodarristoxsk uded sheet of the

20nonaqueous COmMRASIHARe tobadds %E?B&Jﬂkfﬁé]ﬁg LASLIABESI9,a method for delivering super

bioavailable nicotine from a tobacco product to a user, comprising prowd‘l)ng a sheet comprising an

. d
extruded nonaqueous cHtiPRGEMPORAMFERy iapYessPenetnedbplissiessslgriser and tobacco; and

placing thé sheet iittbeabliccab@asay tyroposition therRalaierobarerblinayslyds spg user.  The
present invention . .cp-packaged product comprising a first package containing at least
one extruded tobag(:d(}j'(g)g %ﬁ@ﬁ%%ﬁﬁ%&s?ﬁ?@%ﬁ%gy ﬁq%%fggo?oab ﬁ%%oaqueous composition comprising at
least one thermoplastic BErkkt 8.8 2obacdesund sasst P Ppactiagle sentapninyct 30ieast one

cigarette, the firstamspseeans %@é@g?§rb§rkﬁg>§@aﬁéfﬂ%?ﬂa¢r¢et898t§9idQ&%ﬁ%ﬁrﬂéﬁé%g% wo
21109/1148522PC'{'%/U82008/0111374 13 BRIEF DESCRIPTION OF THE DRAWIN : Fig.lisa

g loe\}vﬁwrgcg%%ueex%ﬂﬁaaélf’&’?ﬁi%ﬁj%?&@ééetﬂh%’aﬁ‘%m§é8LlﬁC1ﬁé3ﬁYéEb{ufacturing

schematic diagram's
method fd@ the tobacco Btoekiandfeths )Es20smAseRdisbioige st ashematingiaghigm showing one

example of an exppsiRnHRLREGHH I faMRE HiRddd Eggen%gtgg%ipﬂewceggqqgméhe tobacco

product of the present invention. FJ%. 3 1S a schematic ram showing one example of a small
scale extrusion prEESIRAPEAr BY HREENRSH &Rl siRipleaiiptes IMdeRBEMRST ehe TRk Co product of
the present invenfizample D-igwd lisyarsahertalic disginm-sheving onarewyaaie ofiggmedium scale

extrusion processyfhafgan;be s [ manuf rn hod for the cco product of the present
invention, Fig. 5 1s a s%%e?rﬁ%ﬁé %aré]}g%e ho)\f\ﬂﬂg)ll(;gn%et %%(?ﬁ]gﬁéeé%Qéé”g&&%gﬁextrusion

process fat can BEd8aLMH disintearatadiuieag o foirtkie lobsare prodactaef shedpresent

invention.  Figedst-PHMDEMAF SlRer Bt ShewiBLAS SXaimRiR K i RfsILPLRGESs with
optional compres%%pﬂrollﬁr]g%;laq&tﬂ% N 'ba? useq in the manufacturing method for the tobacco product of
the present invention. 48 ig. SHowing e SHitBadmaosRRg i/ vs. time curves

IS a
HPMC/starch wet cast film that disintegrated in 15-30 seconds) and Example

M (an HPMC/starch wet cat film that disintegrated in 15-30 seconds). In

20 Example R, a water based HPC based solution containing tobacco is fed
through a twin-screw extruder at a rate of 1-3 pounds an hour, yielding a film
of "thickness varying from 2-3 mils." This film was apparently tacky - as one
would expect from this composition and Mylar was placed "between the film
layers to prevent adhesion." Moisture levels of the finished product were not

25 disclosed. Unlike the cast examples, it is noted this "tobacco film was placed
in a container suitable for storage" presumably due to tackiness and other
stability issues caused by exposure to ambient conditions. This film
“disintegrated... over a period of 2-4 minutes."

Wren WO 2007/138484 discloses fast dissolving film strips containing

30 over 50% tobacco that dissolve in less than a minute and “preferably faster.”
Wren mentions pullulan, cellulose ethers, sodium alginate, pectin, gums and
mixtures thereof as “binders”. Wren discloses a wet casting manufacturing
process.



obtained on consumption of four different snus brands and a 2 mg nicotine chewing gum according to
the Gothiatek cited Lunen study Fig. 8 is nicotine plasma concentration time curve vs. time comparing
a tobaccd'SHE&YHERBrding to the present invention against a 2 mg gamy2baanasding to
Example 0. DETAILED DESCRIPTION OF THE INVENTION: The present invention is shown to

deliver greater nicotine hlpod levels usj maller_amounts of tobacco than existing smokeless
tobacco products. This allow§ %8}6‘\-5\3,\,55&%(1 515rAdstRE0 18 Bramuias Mhinelsrediinsing 30desired
nicotine levels, anebotainirgittbittrelyamdansdbas lesdursates scsswatlawad byilthe siser of the present

invention as compg{@&ﬂﬁ%ggﬁ\@gg%%mg%gr%ﬁe ?ggﬁr%@@%a%ogg {he mauth after

use - despite the product of the present invention being fully di

20091048522PC T35 35081 HAMC. HRE GRE 8§5ekeD T the present invention, the invention relates
to a nonadfieous, extrudetdejammpRsitivmGesRaLSNgGRIdenst sretbarvaplaste Rebyresand tobacco.
By the term "non St licants mean that the, composition 5includes a number of materials but
that no water or ot e?b%ﬁe?ﬁg é%ﬁ\‘/)éﬁ{ 'ﬁgé hggr? '3@?&%@5@%@%&5@%& erl?trﬁd?éqmé or agueous
solvent that may K€ hdeihetsHd fekdinseleinalsiediriscornfsbeitivar Foraptabiplebtrecomposition

may contain tobaseshatisirnBang SuHdeHDAKBERE MRsidHAIdMOIILES Goment Andigha flavoring that

may itself be aquequs, but the 10composition does not contain any water in addition to the residual
gt L ;

moisture content i the TSBNEcRC LG/ 8P EFRING SV SRMRR I ARSIHRE I 6 eyl myeastofiiBsition would
still be coWsideredngitapgecand Hwethatdermfisrddfia dibbalkeit nreberval lye thealiowagueous

T or e REBBLIN 00 AR IR RN HANO AR PEICIERN g0 Lo, 125 vt

and more 15preferably less than 10 wt % water prior to €xtrusion, pre ess than ge\}ﬁt%, and
more preferably ISSCHAN B Water after extrusion or hot melting. It should be pointed out that the
moisture levels arise priilgytfieomisnaistireciveseshiniher teRRGER ANSh SHmediaveicsystems. While

itis preferable to haye g loyyresidu j ntent in the tobacca, higher 20tobacco moisture
content can be dealt with .througg'u@%{gﬁéjg%%rgngggr 0?1%1 g,saaéllﬁ‘g)ar'?emaglc@gttﬁer"gfgother agent that
can "tie UF" moistiPRAFFIHE ARy BIGHY aiteprometedtbwaisimpasitine conptsitiomortanks tfe
thermoplastic polgresbpijyis ebainddnatesioEness Wkt arg dhednonrResssahialediefgrred, The

thermoplastic polg %%m%%%mr%ri e 2t5at.leasF Séymer§_ lected from the group consisting of
X |
| gioN

ne po .
cellulose ethers, polyethyléne oxﬁe,eporl‘f/?ﬁoer{r?acsry?g% eI Agtve

ingredients involves real challenges which must be overcome, as they are by
the present invention.

20 Thus, it is still desirable to provide a more efficient way to absorb
nicotine from tobacco.
BRIEF SUMMARY OF THE INVENTION:

The present invention relates to a nonaqueous, extrudable composition
comprising at least one thermoplastic polymer in an amount of more than 20

25 wt% of the whole composition and tobacco.

The present invention also relates to a smokeless tobacco product
comprising a sheet made by extruding or hot melt shaping a nonaqueous
composition comprising at least one thermoplastic polymer and tobacco, the
sheet comprising a matrix comprising the at least one thermoplastic polymer

30 and the tobacco distributed in the matrix, the matrix being soluble in a user's
mouth and resulting in sustained release of nicotine to the user.

The present invention also relates to a smokeless tobacco product

comprising a nonaqueous composition comprising at least one thermoplastic



carbohydrates, polyethylene glycols, PVP, poly vinyl alcohol, acrylates, ethyl cellulose, cellulose
acetate butyrate, poly(ethylene-co-vinyl acetate), poly vinyl acetate, poly(methylvinyl ether/maleic
anhydride) co-PENH&P4¥3Rulan and 30hydroxypropyl methylcellulose (HPMER2Ryeferzbly, the
thermoplastic polymer is water soluble. In one embbodiment of the invention, a cellulose ether such as

hydroxypropyl cellulose (HP referre les of commercially WO .
2(109/048522PCB%%%%O@%%RIH%J?A) i%aa? AT %Fép obt %%%E&WH&G&B’KLUCELU) EF, ELF
and LF hydroxypraiificgtialysy (HRQadkidf\ateecded hasong aratecAgridisso DiidsitimebiVilmington,

e Al SRl AR ChRp b OB CL LB ARG oo, L
preferred that the molecular weight of the PEO is 1Cf) 000 or greater and less than 1,000,000. The

PEO can also be SHE&FfaCea¥iRRRGH MAeS s/ &d&n@é‘%alwﬁ?@@ééﬁpﬂ%‘ﬁ?&é\fr&‘thm Vitamin
E and Vitdmin E derivativesidm isddigsrasstiassiccackyetiminater. We found that 1 to 15% of Vitamin E

or Vitamin E derivative faclipns.ig slDIRaIe-sush.0sless cagkina,ni 10,1006 preferred and 5%
most preferred. Certain Insoluble e polymers may & used in conjunction FWRPSBta e polymers to

extend the dissolGRBIPTIFHE @ MatHs iQsseotan Aanyal #fittsrennf'0A0rmierenadenakise, up to actual

tobacco shreds. IidsspreierEueny, WserdoWanras RIS HRRAF60; hgharrRLRRIe e MaYyRe used. Itis
sometimes preferable tha éthe Il or art of tobaccg?{)artlcle or shred_be smal en%@%h SO as not to

render the extruded product s ee? %%sglua VP AR the BRI P Sk PERS TR ot to disrupt the

surface. Tthus, theesiactnspraierhivhesradfrivizecs preferiably Hasing a size distribution between 0.1
and 600 microns (ncluse) Redgna AMGoBRsHaIdis b ShilaLe SxamplssRIdDe ype of tobacco

and panicle size that can be used, The tobacco can comprise a tobacco extract in whole or in part.
The nonaqueous ¥XRINAGIE BHpoibIoR3MHBHRES él”@éfgf shiesttith&PMBlaBiIRIp@YMer in an
amount of more timane26ant%0 ofigherlialedpeorpesiiaierRrefestahly pthentooopostivatiopmprises at

least one such th@é@gpmg%ggjgmgmgﬁﬁs % %E%t%.e 3 o|e1\gt /MQLE epreferably at least 40

wt%, of the whole composition, e.g., at co posmon The nonaqueous,
extrudabl@ compégff‘éfﬁs(t%'ﬁ%@oalﬁﬁlaﬁéjﬁsr?rucosal 30absorbing enhancer, i.e., a substance that

enhances absorption tmae@mmm.@@w}mgw@ﬁ@m&@mmm@s%@&mom (see U.S.

Patent Applicatio Ed{Rl{C"&E No 2006/Q257463) as a ' enetratio..enhancer".or rmeability
enhancer' ) The IBT]UCOSGJ aﬁ)sra) %lj’ll% ean 8 a no aqueo S composiion comprising J)%eas

u
one thermoplastic po!yrrt]srr:n an amount of more than 20 wt% the whole
Compositibn and tobacco through an extruder to form an extruded sheet of the

20 nonaqueous composition.

The present invention also relates to a method for delivering super
bioavailable nicotine from a tobacco product to a user, comprising providing a
sheet comprising an extruded nonaqueous composition comprising at least
one thermoplastic polymer and tobacco; and placing the sheet in the buccal

25 cavity of, or on the palate of or sublingually in the user.

The present invention also relates to a co-packaged product
comprising a first package containing at least one extruded tobacco product
comprising a sheet made of a nonaqueous composition comprising at least
one thermoplastic polymer and tobacco and a second package containing at

30 least one cigarette, the first and second packages being co-packaged

together in an outer package.



WO 2009/048522PCTIUS2008/1111374 include but is not limited to polyethylene glycol (PEG),
diethylene glycol monoethyl ether (Transcutol), 23-lauryl ether, aprotinin, azone, benzalkomin chloride,
cetylperidium cHBAE/¢ERBAMethylammonium bromide, dextran sulfate, |adricuasick ausia
acid/propylene glycol, iysophosphatilcholine, 5metthol, methoxysalicylate, oleic acid,

phosphaidylcholi @%eélﬁl ium EDTA, sodium glycholated, sodium
glycodeoxychola[cg%o iuBm aurygﬁ?lﬁ?gce&ggm gﬁ@&% ,'sodium taurocholate, sodium
taurodeoxycholate, sulfdxitiesisamdorsnoatic allagrgtycasiddgyamasxmapthetbmitiSy Patent Application
Publication No. 192006/02%46% hile.sal'h, Bieh 83800 IRRAEEAR h-Sadlm, dly codeoxycholate,

sodium taurocholate émd S,f?]géum glycocholate, surfactants stuch as sodium lauryl sulfate, polysorbate
80, laureth-9, berPRARBRi G S RIGEENLEXASYRBinium chioride and polyoxyethylene monoalky! ethers
such as tHe BRIJ(r) andAiY R/ sestemrbetiz diagraitdsreivahgpsreogiamsialisyate dhanshmethoxy

saliolate, faty il suehaedic ack) g Jollyieranelc Agd apg ety dleate faty alcohols

such as octanol and nonanol, laurocapram, the polyals, pro ne g SOl'an in, cyclodextrins,
the sulfoxides, sueiPALhErRBesRakIReAaodecyl methyl sulfoxide, the terpenes, such as

menthol, thymol and limpigeaas ureshenkasan-anrshoihenaanaty akanbrysthetisaolmers. Preferably,
the mucosal absoerlﬁ)tirn .8Hha}ggersis{ha olyal, e.g., Igp,olx/ethrélene glfyc,ol (PEG)éé;cherin, mailtitol, sorbitol
etc. or diethylene glycol monoathy! e?hg?%ﬁgﬁ’ & tgl).hl?] ARHIBR YO ARtAAR 6116 1096, preferably
0.1 to 5%0more pedREe®KrodLebEIbeRFSeottimeentirno aid mucous layer penetration. 25To improve

the absorption of nicotinghwthe,useleitdsPEEisred thalih osition has
a pH of 6 to 9.5, prgferabl%%? to 8. Bu?ferin aggents ma begu%%%@t%g&%wﬁgfgﬁ?%ﬁﬁ%%@%thout

may .
limitation, sodium"BICAYSSHIRSS55: e GAT Bie drshir s BnHack BB anethnstdestim carbonate,
calcium carbonatt tdipaigssilumt piidispbatespoiagsition citrate, 30sodium phosphate and any other

such buffer system. The-puf{gL, %y&ﬁggﬁgé/ (ﬂggq%j%ﬂggﬂt@gd&/ﬂ%a&iac%@%ﬁ?g% {/t%rg?e s%'a_nll of the product

taking into consideration the effect of saliva during use, 1.e>; a dynami er system. Examples of

buffer systems to"SBEAIRHY Drers R SRNIREIYSaLID s eaiRatun/@ method for the

2009/048522P CTAUS2008/611A B4 leqsielaif akgimsmobasic sodium phosphate. Both are FDA

accepted buffer materiaﬁ; u%e;g an Iiste%.in%j]he inactive ing;edients IisR. Far example, for a pH of 7, the
.6

ratio of monobasic/dibasid can be %hbe%? 6587tor & pH Gl B he PR B PhShBHES ibasic can be
1.92/11.92; and P45 WitB ortirnahGemPEIRsAb ek dineisiethn beed. 681/43.44. These are

mathematically calexlatetubngensmabaistaadonitas erbif.bertidsirck aRCRILAGQ the other
ingrediepts added to thgiforglula. It isrpg?{err.ed that the nonaqueous, extrudable composition has a

tobacco ‘specific nitrosaniiné {TSRAPCont@ANELLHINE SPSEK CARSRIMIBHIPIYS 18R 8451%A, and most
preferably less tHeRiaNggrANTRRSLOWw P hofdohidiffdrntmudnardsentbal? heyeicaftes. The total

amount of chewing gum according to the Gothiatek cited Lunell study
Fig. 8 is nicotine plasma concentration time curve vs. time comparing a
tobacco sheet according to the present invention against a 2 mg gum,
25 according to Example O.
DETAILED DESCRIPTION OF THE INVENTION:
The present invention is shown to deliver greater nicotine blood levels
using smaller amounts of tobacco than existing smokeless tobacco products.
This allows for lower amounts of tobacco to be used while still delivering
30 desired nicotine levels, and counterintuitively means that less tobacco is
swallowed by the user of the present invention as compared with conventional
tobacco products which are removed from the mouth after use — despite the

product of the present invention being fully dissolvable.



TSNAs is the product of concentration and mass. Since the product of the present invention can use a
reduced amount of tobacco due to nicotine super bioavailability relative traditional smokeless tobacco
products, it can$b24¥EN8Rat the product of the present invention can haweaggsaslymeduced total
15TSNA content relative to traditional smokeless t8bacco products. The nonaqueous, extrudable
composition can also, oPtionaII , incluge a sweetener, such as sucralose, and/or a flavoring, e.g.,
peppermint, cherry, bou%gﬂ?%?ﬁ?gh? KRS PR venEPOW IR RIRElioR FREgFder cool mint,
bergamot, citraminorandeiesicxti8dablt edlapositigradditivesiry e Peasnume thiatyoayaitable from
Tobacco Technolggngagg%gg@gqrg. MD. Most flavorings preferably use ethyl alcohol as solvent,
or are solvent-free. The nonaqueous, extrudable composition can also include a plasticizer. The
plasticizer may be preséht IRei%EnBaREARERISORPRES DM ERe Waidhe stmeaiéamnoplastic polymer.

The plasti6izer caindredeeithaublinoitatiniat Bastanaohnelysiiesnequiss Pwepyiane glycol,

polyethylene glyc I in, .edible, polyols, glycerol, polyols, maltitol, isomalt, and reduced sugars.
A coloring agent c?aér?qb%%%%%ﬁ@ %%]egﬁcrj]eya .aﬂ){ge%&ée%r‘ont'gﬁjlﬁ 06?&88%“&p8?6"§'}$3?86m%9%eight results

in a white or lightlyrésfsidd thoathar maedelsimthagenmsitivas fitreuamgiexitie can be used
combination with golighsbitepierag tRanRA SHCLARBIHIRMALE Lshsuthasit it ligerin color

resulting in a lighter colored &rﬁoduct. Othe{ edible E)igments, mafy be used, such as Colorcon Red #40.
WO 20(19/048523BE 1S §3858I NP4 a2V oring AR t5p/tBe 894 e psdidbiye3-5 % of an
acceptablé silicateopaprbitiarsddesspataialijeinthetelzaeco agibers tosteare sitiadnasigtbas a significant

moisture content &g AEAHAIEJ WU ALANBRYSIRE AV UG ARERSIG. ocpThe nonagueous

composition described above can be formed into a smokeless tobacco pro mprising a sheet by

extruding or hot rFeiPRASIHRYVaYId St scPRYAE ad I RERSHEMT, Bsdradetrednilniising a matrix

comprising the atHemsh oResfeestippiasiio majyaarsaashipssiobaeethdipkibutechirHigamatrix, the matrix
being soluble in g ysgrsmUth yJting in 10sustained release of nicotine to the user. The
smokeless tobacco prc') uct gan%peglét éng‘?%% ?é%%%‘rﬁ?asts rga%naqs%t?—ar\ﬂé/&bﬁn ENE either in a
folded or'anfoldeBrst&falty iprsdbrienPiwtuvateriicsdp cxiitsion arafrpblpidatetioarséblingually, e.g.,

a rectangular thirteipasiaperd pefaeian iianshanemawhavardesain g6 g kch to 4 15inches
long, a width of 1A}§tinchl{%§0iuq8hes and a thi Im of 5 to 50 mils, The smokeless tobacco product

es e smokele
sheet may aIternatlyéP)?have A HORTR Y ERd S apﬁ}g‘(?nﬁ%?éﬁg}’ffi%vﬁ{ﬁﬁ(}ﬁaé’%{ﬁa%fﬁoﬂches long. It
can alternatively B isisRIRIESRT) dhHsctebrehochres to asae flavor sTstersmokdleds tobacco product

preferably includgpefafigsiaamaastiBwiGssnanidRW RIS A ERR tBaRighwi%, and more

preferably less tl}gg 4 wt % water. The smokeless tobacco product sheet preferably has an

average{average of SURBRHE GRARY GREAGHGRHMENNECHIB A $RIALEELC HIR 48 TReAHS: a sheet
having a surface ardzaitafspratineatelgtiet AgrRdhaet adhittienass rabRhapproienatebickt40 mil, to

dissolve fully in a3RHGEALRURLRLBiIRES the ddIpGAKRIESS tobacco product sheet preferably has a
tensile strength of at least 2 Ibs, preferably 4lbs (measured according to the tension/tear test described

in Example M) for eﬁicié‘ﬁttﬁagﬂﬁréﬂ?@‘éﬁg?ﬁ%wer’ polymer and matrix formers that are
thermo-processable are preferred. The thermoplastic polymer may comprise

25 at least one polymer selected from the group consisting of cellulose ethers,
polyethylene oxide, polymethacrylates, poloxamers, extrudable
carbohydrates, polyethylene glycols, PVP, poly vinyl alcohol, acrylates, ethyl
cellulose, cellulose acetate butyrate, poly(ethylene-co-vinyl acetate), poly vinyl
acetate, poly(methylvinyl ether/maleic anhydride) co-polymer, puliulan and

30 hydroxypropyl methylcellulose (HPMC). Preferably, the thermoplastic
polymer is water soluble.

In one embodiment of the invention, a cellulose ether such as

hydroxypropyl cellulose (HPC) is preferred. Examples of commercially



The smokeless tobacco product sheet preferably has a uniformity in 30the range of 10%, more
preferably 5%. That is, the thickness of the sheet and tobacco content preferably varies over its entire
surface area, a% 83HiPEH¥32%to an average thickness of the sheet, by at mestri168%ysmores WO
2009/048522PCT/US2008/011374 19 preferably 38. The sheet can be packaged in a number of

different ways, some of whj ill be apparent to those skilled in the art. One way to package the
ava;%bd% LFrP g&%ﬁéﬁ?ﬁﬁ%iﬂﬁ%%%ﬁﬁﬁ%%&%@lﬁﬁ(%rﬁaﬁﬁ@r',-gimilarly to the cassette

individual sheets wou
packaging of 5Listefinexipockettelkioge) (BRA}sStripsHeuchea packpgeatehyiagsierpackaged with a

second package aouaisingal FARGADE BEEAT o A MRISRLCHAIENS pick, g packages

being co-packaged tg&ether in an outer package, the outer package preterably being trarisparent. For
example, this typeHéJ Eﬁé“ﬁ%‘lﬁ*gg%}nfortably inserted between the outer packaging and 10the

plf?stic g\éeﬁvx;]rap of a pattkege of cigaratieprefgrdd @ﬁ&tQF@(ﬁw@@@f%Hf@@H? fR-pReAgINg gnaB;] be
effected by the co ining, the two, pro . or by.the ager of the cigarettes. Suc
co-packaging is not i’r%}fgg %P (%és'é t%%?ﬁ?}satr}% qe%ééé%%ﬁeﬁgb%%@ocgﬁeaﬁg lB]%V??é’thed in small
foil bag and simil&®bisatier wehedeer prdvengasettbRiRlagecani HasttedBdbaikammin Rlternatively,

the li,heetfmady begam@mm@i@ngﬂgﬁqj%@ sggeé?gt@%ﬁ Wé’éﬂ%‘%ﬁmiﬂaﬂo@%@%ﬂ@@ﬁﬁfo a knovyn
package for dispepsing sta rom a ro|l of stamps, i.e., the package having an opening for removing
a desired length o?f (ﬁ%léges%aer&naﬁ LU R dgERIMEHIIERE IReslFBiisIsHEh of the rolled

sheet fro a remalring pagiargofithe rolltas neefepray mtetiSts tine gackagesd/ariable width sheets can
be sold, analogous to amﬁr@g@dﬂ@g%gi%g@%%@eoggge%ﬁ:ggﬁ, Apacka es%? Nigining a roll of
t In anot t

thinner width can be sold as a "light" product. n another alternative embodiment, the sheet,

e.g., a large extrRNETTSSASKIRRR Lisgiasrliion tistead of being cut to form the aforementioned
sized and shaped sheefShenapdeshredia tomnmashsedded tobasen prosuiet apddhaghedded
tobacco product prguided.i a . other embpdiment roduct can be packaged in a
typical smokeless tobgigﬁﬁgaiﬁééﬁgﬁﬁﬁ%? (%gt%engu ar}'&%sr?d Qgilltl%g)ée)%cgogtggéa?ﬁﬁg using existing
thin film dfick an@!BaER BRNABILESSULIS SomREREsIREferablg thilllthmelseyleartitbisbaccoOne

packaging embodgiareeitior shepnosleaids éslasksBUiABLSiZRSBERIS HXRcRSSSEE QLsimilar
container. As a ”E?;[g&%g B&%\’&J‘H‘R‘QF fQ %\%rpanic!es are small enough not to disrupt the
surface. Thus, the tobacco is preferably snuff tobacco preferably having a
size distribution between 0.1 and 600 microns (inclusive). Brutons and
20 Packard’s Club snuff are examples of the type of tobacco and particle size
that can be used. The tobacco can comprise a tobacco extract in whole or in
part.
The nonaqueous, extrudable composition comprises at least one such
thermoplastic polymer in an amount of more than 20 wt% of the whole
25 composition. Preferably, the composition comprises at least one such
thermoplastic polymer in an amount of at least 30 wt%, more preferably at
least 40 wt%, of the whole composition, e.g., at least 50 wt% of the whole
composition.
The nonaqueous, extrudable composition can also include a mucosal
30 absorbing enhancer, i.e., a substance that enhances absorption through
buccal and gingival mucosa and epithelium (otherwise known (see U.S.
Patent Appilication Publication No. 2006/0257463) as a “penetration

enhancer” or “permeability enhancer”). The mucosal absorbing enhancer may



WO 2009/048522PCT/US2008/011374 20 stickiness of sheets, particles of edible material may be
sprinkled or dusted over the sheets. Such dusting may be done during manufacturing of the roll stock
or during the fild? éUAtP§3hd packaging. In a preferred embodiment, finertobiasmospowsder is used.
This performs the desired anti-tacking function 5alfd also provides a tobacco aroma when the
container is opened that be pleasing to the user. Any edible non hygroscopic powder material
may be used. A b'lﬂ‘r%%f?eedg;%)r( a%%{?'iffe". ,eggg ?\%\Vﬁ%yﬂﬁﬂﬁ Yo @@sﬁtﬁ{gyﬁ%ﬁ%ﬁﬁ‘&' the sheet may
also be used. AndtieaQsibpletiter ifetnsdubhedddmgyiaetkiag aprstickinassaf, sheetausrhfio

manufacture a sheqbMtIQUARINAAN WTRER AERBRINANASLING Suiaee Arga, fne areater the

n
contact surface arz‘zf between two sheets. Conversely, a rougher surface area will tend to reduce the

contact surface afsH B8 Al JANEE2AY RrepRRSI Svabrysaehawrhattiehoiineontact surface area

will reduceévthe teml@ﬂbyiIMbbwsatickal%ough@é&@(fgﬁg@mﬁ@%ggp@wggyg@%y@(ious ways.

For example insolyhl icl , of sufficient size to |eave a grainy texture in the final
cﬂégt'gga %%QIBI% WA .soHrum étl gho ai% : éﬁ@ﬂ%

product. Such insoluble particles may be inactive or active in luding tobacco particles. The
surface of the sh&&GPREPXISHPatphseitem alisvlptddtastuy extsrdidyetersodassentially embossing

roughness into thesiadasrtel taaianshrpbdeoxyRkdnieriatingnith eriblsinksmay be used to print
labels, brand names or. gther ima%es on ?tlge rogrlljjgt. The tobacco product can be manufactured by
icl&® BYSREPRIR SkruarigianRirativrE48 ke NRon described

hot melt shaping% . |Cr)lsbaer icular,
25above! Now theReaRefitinbieasektaosuchea splitamt deaxake tis, peatiuet is to use hot melt

extrusion technolggl.sga gt bR adusl i £ERROmIGAIL 3ASIle A b, s neplogica propertis.
ple scr C? era

The product may be extruded in state of the art single or multi w extruders, pre ly with

appropriate coolit A8t Ba U FHlRlRPANEUBALE. §Pniay i e SraBri@m®ertain
30compositions tehtrase acedpynidinfon extsripieamiapong X astyTB Ve RYItERFVents may be

useful when using [ R@&{g r haye excess moisture in them. In that case, operating
temperature shouldgtfggﬁg‘%é%glﬁ&%z %@i%fgﬁ&%'ffﬁﬁhﬁsas&%'gfgc? ?(gccy(g?ﬁ?)ensate for
boiling pbint loweiyaeihaesatiodatadaly Byidarmish feverpaekileeic acidltendatielyicthe product

can be melted betwi¢endergiipibitayer e adowsis haidiale capmhargsged iR share and desired
thickness with aqatdpig)%l;?l;gﬁﬁ un;gg&bghe foil ﬁan be cooled with a cooling liquid to cool the product,
e ’ oll

and the product pee S foll Tayerd e@rerﬁ)?i/?ﬁ}aﬂ%@/@f@ﬁ%’ﬁ‘ik‘éyﬁ\é’gf@ﬁr%g‘ﬁ}ay also be used

rom'the
to melt the compdfgssisies. suqbwedimeshytetefesisenatiiotb ey akitytisefobiaecoheroduct is to

extrude the nonagHsses CBRS HASHIRICHRAChAROY GHUAMA BREXBHERLIP JRfLAN extruded

sheet of fhe nonagqueous composition. Preferably, extrudin
é@ %gklura}J andQ sth?\eHc poiymers. Preferably, tge mucosal absorbing enhancer

is a polyol, e.g., polyethylene glycol (PEG), glycerin, maltitol, sorbitol etc. or
diethylene glycol monoethyl ether (Transcutol).
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 mucous layer penetration.

25 To improve the absorption of nicotine by the user, it is preferred that
the nonaqueous, extrudable composition has a pH of 6 to 9.5, preferably 7 to
8. Buffering agents may be used to control pH, including without limitation,
sodium bicarbonate, potassium bicarbonate, sodium carbonate, potassium
carbonate, calcium carbonate, dipotassium phosphate, potassium citrate,

30 sodium phosphate and any other such buffer system. The buffer system may
be designed to dynamically control the pH of the product taking into
consideration the effect of saliva during use, i.e., a dynamic buffer system.

Examples of buffer systems to obtain the preferred pH include dibasic sodium



of the composition is carried out without injecting gas into the composition. The extruded sheet
preferably has a thickness of 5 to 50 mils. Preferably the composition is extruded at a temperature
sufficiently 16WYAht18P485&me sufficiently short to not substantially increapetatelmasosspecific
nitrosamine 15content thereof. For example, the c‘c;mposition can be extruded at a temperature of
400F. or lower and a tig\ of 3 minutes or less, more pr ferab%gSOF. lower, and for a time of 2
minutes or less, MORtIAtRABl R0 PaRpERdye 8§%§iﬁ%n Br—a,rf)r?eb RSKPRIES idfie500F. Certain
compositions extrogeraidaweasar@difted o flaearangive orgredieedsifisthe20 earppisitiom and the
flavoring is in iquihfof 1 RERIatBIIY o SXMBIHS/EBLe(he 4 HRRBAYIAL TR ip igR cut to form

a plurality of smaller sheets, the smaller sheets having the approg{late size and shape, e.g., the sizes

and shapes descii@PEBNVLPIHEHRABINS MO DILELE hEg BEdSTARthe 8 S5pRIAbPLEf existing
cutting méthods, inehotingdrdifa siotann ladess@ek and prekanaehingssguilaiineatyleatadters, die cut

machines, etc. Ay Rarlians glne eided shest dssardeg afterciiling max e degygled to an
inlet of the extruder. For example, the p_roguct can be subject to ceram pro Lt logs packaging. For
example, the edgeiet taethelfamekastinsay Permsmthatitior anatuerensextrudablgl products have

uniform appeararsepdddidamakya WasiectayLeicnatad mibe TackaanderierRsd ehesuzs such loss
product, the loss roductfma b(? chipped and added to the c md%?s'tion laced in theqextruder. \We
000/048522P G PEL BB RS 7 520 a0 PSR T R R RE RN RRSIIARd REBof thiS

non-rectédgular shagesashieveshapbs tmmber dig tuttroensihefite ditautotabaywicallpfdisfavored in the
wet cast thin filmteeyslng Becahsa.el Siesrsuiinginreickioss (Mrosalicaleauaitmhe 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 th@FSRARIWENRE EAMLEA BEYeedAromiertHalarso iR e divattsniyestion as the
mix they are pladedaveibitterdratbienandites cerdtaiot distabethprodntentivcito baibeoh the finished

product. 10Insteqgtofymmediately MG RIIEH Sheeh,2UUAeH SheslgYdhg vound about a

roll to form a roll of the extruded sheet. The extru e§product IS nogn-taciy anggc':%n e rolled without a
backing Bhd withbath&airn s sfatieris tafilirnptepakelgintbagenion eals-be slit using a

conventional slitter pergerdicrladlysiouansxxisdblae6alpbsaion dkeseb phatesdiftadenmea plurality of
rolls or bobbins gagweqe%width of eag 1 inch. Theg)t(a)rslitﬂbobbins can them be (:Lgt(i:p‘teor leces. Slitting

o L
can also occur by passmg ?ﬁeS%?('t"rS egé" Cheet over a sfit bade Hefwor SERATARY iGN duld on the

bobbin already sRPUEReR SHftingekeirdesRt $vegicrrextiuksiori mdviptiioteanllage! Mmtifiers, including
without limit, brapdrgames andHRRIGR MaEe 20RtHIRKIANFRELBIRGEYSIRY conventional edible ink

jet tech_ ogy ascis cu{rar'%patl u%eﬂ in the thig film drug delivery industr : For thi%ﬁr_ sheets it may
be desirable to add 't C'Hewmégaur% 8&?@@%% ter &pﬁf‘?ﬁoeggh@&.aﬁll%dﬁfﬁ?/ﬁ%s initial pleasant
taste and makeshistéavoningstheefaohly easiethyl alcohol as solvent, or are solvent-free.
The nonaqueous, extrudable composition can also include a
plasticizer. The plasticizer may be present in an amount up to 30% based on
the weight of the thermoplastic polymer. The plasticizer can be, without
25 limitation, at least one of polyethylene oxide, polypropylene glycol,
polyethylene glycol, glycerin, edible polyols, glycerol, polyols, maltitol, isomalt,
and reduced sugars.
A coloring agent can optionally be added. The use of titanium dioxide
up to 5 percent by weight results in a white or lightly colored product. A
30 coloring agent such as titanium dioxide can be used combination with a lightly
colored tobacco, such as Bruton or F & T snuff as it is lighter in color resulting
in a lighter colored product. Other edible bigments may be used, such as
Colorcon Red #40.



25Thicker sheets, e.g., sheets greater than 10 mils, preferably greater than 25 mils, may be chewed
by the user even without the addition of chickle. They also may be chewed and then parked in the lip
or cheek fold. WO Rifi#i&diately after extrusion, the sheet may be passed &fdulfwsgitdon of at least

one roller. The at least one roller may be smooth i may be 30textured to provide a textured surface

one side or both sides of the extruded sheef. The textured surface on one or both sides can aid or
retard mucoadhesion. F{)nr ae%éﬁ?&’e?%g%? é %‘iez%@'?ﬁﬁ%n@;? baengar%?ﬁeod?gge@"fﬁ% it design on a
surface on at least@neesidesoftirleiittoeléebgheehay @ F0SAMIELP ST hi S26ABITITEBT4 23 In
yet another alterngjiyg, iae.shest BarBeRaaseduafebesindRraN@l dikahheated rollers to assure

an absolute uniform thickness. Better heat transfer is obtained if both rollers are heated but it is not
absolutely necesd4RFST 1 heat makes the sheet tacky, a backing substrate which is 5siliconized or
made nonsstick can be frovicethqubiaks camgoditicougis onbet e b o tasite soahtwistiest so as to

prevent sicking tq M GEVANCLE S AN LR KGN aMAYan A ake . spog. o the rollers car

be made to have a non-stick ge.g.,. sur he backin strat jpst%eeps sticky polymers
from sticking to theFolieds 2a heprooeedpbebaseipaftersderidaghmay Rittingea¢hakmY rolls which will

lower the temperaipigp asitietabegirsbheatBeEIeRIbpSIABE: SR AR HIRIPoeRiRtisURslymers

require more plasticizer sg that, for example, pullylan. may require 20-30% of a glycerin to plasticize
and yet not be Sti&%ﬁ\%m‘agtrgﬁgre pnaﬂlgf(ﬁ(;gg ‘ﬁ%&?’é@%’& %éﬁﬁgf‘ {ARY t saﬂﬂﬁ??‘jg &N 4% glycerin
without bing ovesuystagieizesdeasis o nicatieedd 15ethieetg of the native polymer. HPC LF has a much
lower Tg than pullulan apgs UiesRENESs 4RRBOHRSRESMHERRERITURHRR oM inteimglecular

bonding, which plasticizers tend to do, The LF polymer is S'[ICké/ because the Tg of the plasticized
polymer is lower hRARRD AP IS afiE RS FYRLL, Wipidas #aite iriPlasEMaTHIbE tacky to the
touch at room tenaperatoreckiaaeveroif thes20taraecatusaiidingisaly te. 45 L£rdttargautze trotymer would

be tacky: That is WhY IR 194 KON ISMASIAIUIAROL TR ANE LR ARGk forlow To polymers

(like HPC) or polymers that are c%%talline and melt at low temperature (like PEO). In some cases, it

may be desirable!f6P R UMbt Widia hitlErioehdae dnrbas Iae d Bk RRatR) tHerPth@ither, i.e.,
basically a wedger sbapaskshksetidbext psiiuctnifdstansijyansaampisted duihsbdiegoeing wider on
one side than the_gther. The extr may be a single.screw exiruder, In one emhodiment of the
invention, the nor?g)ghgo.afg Eogh'%%gl}ﬁlgiﬁls '8%&’:!8‘8 %‘Pglﬂg fﬂghs?ﬁé?g%ogccraer\}vaef it &?&Iternatively,
the extruder may eyl Blanstreareaiderixfitoalsamp to pump the nonaqueous composition

through a die thereof atmensHBKNERSIYERCED P BUILHBFRRLEPNAIISEA SRR RAIRBAR LAt
gggg/e(g:gggzdgit ?L%O%%‘Ig%i 558%2%#2&9‘%%?(#9:? rﬁ%w"i/ot,ha%t }%lépeeg?e?gra\gligless than 4
wt % water.

The smokeless tobacco product sheet preferably has an average
(average of a number of users) dissolution time of 5 to 50 minutes, measured
for a sheet having a surface area of approximately 1-1.5 in?and a thickness of

25 approximately 10-40 mil, to dissolve fully in a buccal cavity of a user.

The smokeless tobacco product sheet preferably has a tensile strength
of at least 2 Ibs, preferably 4ibs (measured according to the tension/tear test
described in Example M) for efficient packaging operation.

The smokeless tobacco product sheet preferably has a uniformity in

30 the range of £10%, more preferably +5%. That is, the thickness of the sheet
and tobacco content preferably varies over its entire surface area, as

compared to an average thickness of the sheet, by at most +10%, more



the sheet across a width of the sheet. It also may include a very accurate feeder such that the
operating pressure is kept in tight parameters. The extruder dye can be provided with a small tit or
tits that cause &"MAIR/BF8re by indentation. The mark or line can serve tedndisates/aiotd mark 5on the
sheet for user for reasons as will be apparent herétafter. Preferably, the sheet has a tensile

strength of at least Zflbs gg%?abé 4 Ibs ({)neasured according to the tensign/tear test described in
Example N) for eﬁf&?ﬁ?% gin ¥l§pﬂ?§ﬁ PR RASEI IR D RcR YR FhREAE RO XM speed/output
and yields. A goosbteasifeviirdmgthbaeqns thett ththsbe skitatin 1@svittnot break under the tensions

placed on such stock dsjng, e pASKAGING MOGRASBLPakadR BT e Ersinns epuces outpu

through down time and also reduces yield as the packaging machine must be re-threaded. Preferably,
the composition i§EGREWIRENeEH phoeesstal o Sl‘ég@aﬂgé\W@@es"e?f@ﬁ*&g RAFAAEW Prmation of
tobacco specific nigesamPesketPBIDG X4MISIODIt SuRassiiciageravdesupasstkisgbliquid injection,
e.g., CO2liquid, tgvii%eggr%ggr te?c aalée 8nqlaj|jr(1:|}§1 d?ﬁ%'"% %éteruged fﬁ)am. Ihe géesent invention
may be used to make mafti ayé)r proguc%s consisting oafsmultlp']: ’a& ruded sRedt€SBuch multilayer
composites are |&iaRTatEsRARK Bthtain RARK289H benobadrrkaged loudthgofmpragetemay be 20used
to employ varyinggissghitiaB FiRs paEggTsAIBRISMAYE iR APAtRRT arBPeUine iRgdes the use
of additional layes with pH buffer systems to dynamically control pH to optimize nicotine delivery.
Layers may also %8%%% F&tﬁwﬁ?&&%%ﬂ@%ﬁ%gdn&?ﬂféﬁé%%ﬁ‘éntfﬁﬁl%ﬁﬁﬁﬁﬁﬁ%ﬁf‘ﬂ@&ﬂonal layers
may be é&trudedttgrettistionvepwépahaqustiadnidagaiayes mghd/2Ban6fagaratgprocess or
coextruded. Enzymatically medialed mairiialy gﬁ%ﬁ@%&&%@ sEamResitigp.such as CMC

enzyme to aid in the breakdown of the ‘tobacco she the wet environment of the mouth. Another

example is the ad@RINSF ARy RETKROEHRIpBEIfisR T h Sy elisePrRAt A 8ded®ing in saliva) to aid
in the 30dissolutitmitidstarcissettsentinSiokel eesdeasconisres reguemily dessiebedsitingling in the
gum associated with ,nicoti qrption,ac the qral mygcosa. It may be desirable jn certain
embodiments of t %ﬁ%ﬁfﬁ%ﬁg %%ﬁﬁ‘(%g%'é%ge%%%%%ﬁeg L\*ﬁ/%%’d@ &?ﬂégh)%%/ol 1374
25 tinglidg by usiRYeE&FRin topically effective agents, For example menthol may provide a topical

sensation akin to that asseeiatrdiyithdigaineRRIRIRRed RseaasHaHRLBISNE trlgan cause this,
e.g., peppermint, sﬁ%earmjnt, wintegrg(tﬁen and map% oLher agqeﬁn too _numerous. to mention but known
il

to one skilled in this grrt(.)v'dEdl'—'Poev ?/%ef ﬁ'wrg”&rry AT é%%rlfj%fe i%’ ﬁﬂf)i(gﬂa?ﬁel’%ands which

have agglomeratitig areded steampforsertite pagkagsbhvingreverening fatifemedrguded compositions.
In certain instancsstkerefRgnibiskleshirRia tr dtstha JMAAPBLJIR ARHIFR dREREKR de.g. calcium
St PrO O TR ehaa oS Sama s Borion oPine P Sheet providag duct
in the package. Variable width sheets can be sold, analogous to a regular
and king size cigarette. For example, a package containing a roll of thinner
width can be sold as a "light" product.
In another alternative embodiment, the sheet, e.g., a large extruded or
25 hot melt shaped sheet, instead of being cut to form the aforementioned sized
and shaped sheets, may be shred to form a shredded tobacco product and
the shredded tobacco product provided in a package.
In yet another embodiment, the product can be packaged in a typical
smokeless tobacco container — round or rectangular — and facilitates
30 packaging using existing thin film stack and pack technology such as rotary
cutters and guillotine style cutters.
One packaging embodiment for the product is to stack portion-sized

sheets in a cassette or similar container. As a method to prevent tacking or



Flowability may also be engendered through proper mixing techniques. For example, the use of a high
shear mixer may be necessary to prevent the formation of "fish eyes" or agglomerations from flavor or
residual moist¥® #HiietEdents. High shear mixing is essential when anyPpiscizeeswitismoisture
15(usually residual to prior ingredient process) is (Hded to the tobacco mix. One fish eyes or
agglomerations are formed th re extremely difficult to eliminate; hence high shear mixing must be
cioyed from (SO EE T xR PR HEUIE BPIGBALERRH L PR TSN T et ure. when
added without highestibarshggieom &natiodigsting foaméee vdnehdresgdtrirepolactunogesf the shikets. If that
same material Is gded W G IARPBLTTNYIHRG SHERARE MM hertysasbiiag type mixiure,

this does not occur and the sheet tobacco is excellent. |s(;é%35|ble to use other food type active
ingredients in addRROIPEGTRR RIMSEEISHERAIct T PiSrRSUAApRINEFRtfEhRaf 1P RALYEE 8P energy boost.
25Any nugnber other alsties iy badiseddegethewvih the dobaase: is ophaedrthiagitaybe aspect of
the present invention, .the, tabacco prqoduct be manufactured by the meth the nom-limitative
example shown gcl:%%sr'n itcglﬁi;a in I%S% yaerglcégg? %nr} SR N Eﬁgpi\xé Pso |Zér%%aﬁ§%glrsb re weighed with

scale 2. and 30pk&®ixédovnhigerseridspped pagyRyinHeuRrreapideAasaor exsfage gfso weighed
and can be mixeghindpleadaixalsd-pEhgsdend in blend mixer 4 can be added to a mixer with choppers
6, to which chopped re%e/Pclt can also be Wg %ﬁi O9/O48522PCT/U820%8/0113% 26 added, where
mixing is finished. The IR C&h & EE e iﬁ?ﬁ‘i‘ﬂﬂ? E%WQ%@F Y g‘a?ﬁi%g?ﬁgﬁé%l'ﬁom agueous
compositidns, théornoaratpmoigsaenepbsitivng of sthegreseriadev@etio Nl aressasigreothdx. Non-aqueous

Scompositions implyowermisiRcvolunes aakihe ahssnos ehdraRssinas s Conventional mixers

may be used. Feeding of the mix into the extruder must be performed at a controlled rate (e.g., using a
ktronic mixer) to EREYFESELH AL HPEESHIR RS AR WILIGEA 4R dedFRtBR PR RigUAES schematic
diagram showingaosetexanpiaval aheexdrusion donpscaaesstexirsadt ddtlhaboam daevtased in the

manufacturing mefiadfof 1he,haseg.prackuet aha preseqt uenten, Auplial siagle sorew extruder

with heating zones 11, cooling zones 13, die 15 and drive 19 is modified according to this embodiment
to better'BrocessCitROAHEAE orafRuUSIes¥Rt IRVEATRMPEIBEA DL R iRt 88BtRS of extruder

screw shaft 12 casderoheodivielished bk deadesicp ebingroara« ik @linguet tteubarrel 16 and the
area around the feeding section 18, fed by feeding hopper. 20, hy additignal barrel and feeding section
cooling zones 17'??@3%%%% f)cr%(?urgta r((g))r%yrﬁ*?(acﬁi\ﬁegga{r%Q fﬁﬁéﬂ ﬁ% yﬁgi %'onp%é(%%%%aec %%rew design is
well balanced to kedigitise $betuTadeipiiitg sheehvigitialsadradyprelydisrupiestalsingenting ports 22

are provided to 2@1eIRay eoWBROISIGSREIR KRt heabfieesefimehhles andsaianth. Fig. 3is a

schemag’t%diagram showing one example of a small scale extrusion process that can be used in the
manufacttring mSeQﬁStd for the tobacco product of the present invention. In figure 3, the complete mix
24, including solids andriigeidsingifigovtb recéblesskisn maydhe feeddo28itd dieels, brand

names or other images on the product.
The tobacco product can be manufactured by hot melt shaping or, in
particular, by hot melt extruding the nonaqueous composition described
25 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 or multipie screw extruders, preferably with appropriate
cooling jackets, tubes and pumps and vents. It may be desirable with certain
30 compositions to draw a vacuum. For example drawing vacuum over the
extruder vents may be useful when using tobacco mixtures that may have

excess moisture in them. In that case, operating temperature should be



25 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 by a torque winder 32 onto a roll 29. Fig. 4 is a
schematic diagPdPP¥HE#g one example of a medium scale extrusion precesszheicansdoe used in the
manufacturing method for the 30tobacco product &t the present invention. Fig, 4 shows a process
similar to that of Fig. bé’ allows for separate feeding of a solids blend 24' and a flavors/plasticizers
blend 25 in |iquid%§}‘r‘ﬁ‘8yti?rSBB\‘?%'h?ﬁ&é%ﬁ??ﬁ'éﬁg PRI RS Hb 854 BB SR FAES8D8Y0 11374 27
embodiment has thsasviavageackeds reduces cross contamination and reduces clean up time.

Fig. 5 Is a schemalic diagiasauayiig e R TRibeT flrg R shale PIYSIN REgERSBAA! can be

used in the manufacturin% method for the tobacco product of the present’invention. Fig. 5 shows a

process similar tdAH&E BPFRG 8 RdRGRehiseharaBTe Seritpethisknaes it amRIPBeR®ntage solids

blend 24hsand tobaraos24Tasinigdasvincyeighiveedarsolfg.idtll andotheneespaativeindrhis
embodiment has e dYARAGER A I E01SFS,CI0ss CaNIAmIAlon, educer dlean up tme, reduces
the number of batchés and T0reduces mixer Siz€. ig-6 18 4 Schematic diagram showing one
example of an ex@HisicRArateRatediorll tenspreeetditrollers 36 and heated rollers 38 that can

be used in the manufachuing,Brethodfardhaieiaroeninskiss HdhesareseRiiavantas to even out

thickness across theg\gg substrate. 15Another a\i??pe t of the invention is a method for delivering

nicotine from a tSB% Q0BRSSO PG AG 3 LR ARBM SIS R A RIS ABnagueous
composifion comforisiray axiassidakettarhiop lastiaquelymseroaneb tilac c8refedaplacindgy thtngheet in the
buccal cavity of, Bf‘tﬁéecgﬁflﬁgﬁj%ﬂrissHQH%QPQUV\ﬁ)ﬂgBﬁft%@&iﬁﬂ%ﬁé%@ﬂ@%%%?@ﬁb'eg the nicotine

to be 20 delivered to the user in a super bioavailable form. The Sheet can be fo at approximately a
mid-point of its leNgEHEISHseA ahgsdripistaliivbassh duchsssLhRIsRP i shBERaklY theie buccal
cavity. In using thetghattenshestobiiwegire sanpsrvantauiadbeting theriohacsdrslaeet to the buccal

cavity and increm@ﬁl iSj i issaolution ti n_be achigved, by the user folding the
sheet to form what is refe re%ﬁ%&gﬁg}% gé%?g ﬁ@zggﬁtgegcst%:ge%%cec %o a%%%cs !terg%%rgr']nge sold or cut to

dimensidis of x 5PNEREHearerhid enerraRico Wecereapsiiien ¢ fordedbderdatansumer or

manufacturer at apppexinately doo ridpabWe dhe shiees dnakingutes askast A X by y. The term "V
Architecture” referrse ]Lgrggf %%r Itipﬂ%sggpae. dT e totbacc heet is now thicker aﬁnd (iis'pl s spring-like
characteristic to Bush Sutvards. The fim i< ther E)?ac':@(? A thée'bu %%PEae\a/?ﬁ/ T YRE %l’?ﬁ) like
characteristic maKe t#TeneEddcoihess hancielforeretesipliniese thaocaPeHvitadaimatter how placed.

WO 2009/048522Ra341i0R0R8ABE413% as 180 beligvRdhAL e keumrdvarsfyr a successful
discreticiat use I ESSLS ORI fo LR B IBUHL L SIEEARY STae CishbéRiton, () recucing
amount of tobaceserigdllowed, 6) Reducing
The extruded sheet is then cut to form a plurality of smaller sheets, the
smaller sheets having the appropriate size and shape, e.g., the sizes and
shapes described above. Such cutting into pieces may be done using a
25 plethora of existing cutting methods, including F&G rotary blade stack and
pack machines, guillotine style cutters, die cut machines, etc.
Any portions of the extruded sheet discarded after cutting may be
recycled to an inlet of the extruder. For example, the product can be subject
to certain product loss in packaging. For example, the edges of the roll stock
30 may be trimmed or cut off to ensure that all products have uniform
appearance. Additionally, waste may be created in the packaging step. To
re-use such loss product, the loss product may be chipped and added to the

composition placed in the extruder.



5TSNAs. Taste. Product taste is critical for any consumer product The ability to incorporate
concentrated, vibrant flavors is critical where the target consumer i.e. smokers, tend to lack experience
with smokelesé”t%l%‘éﬁ%ﬁsﬁ%ducts The organaleptics of our product are ekceNgartsiOPIarmacokinetics.
An important component of tobacco enjoyment is the effective enjoyment of nicotine naturally found in

tobacco. The product shquld provi arapld on nd. sustained delivery of, the nlcotlne naturally
found in tobacco. By pr[of/}l)dS ﬁ‘g §1 prg§ quErthat ga‘ﬁ%S? g}?dﬁ?@é’@r&%ﬂf’é‘c{ ucosa allows the

product to efficieriipfemsfevdtsahepenean bl@edma;hlﬁmndbeaaﬂeethmmerbmmaagco of the present
invention, the matgel 57sie HUEDLRASIBMHIRE KRR OB 6A0 e ekspuyecn the cheek

and gingiva eplthellal &el sina manner such that it has a large surface area in contact with the buccal
mucosa (or place@ ¥UBMAGHIfA ¥ GIE ﬁﬁﬁﬁﬁaﬂfﬁ%@éﬂ%l@?&a%lﬁlﬁ‘ﬁbﬁ Bseraahinadiepithelial
absorptiors. This regultsina2@avaitaetce dtdriesy. pass and a far better percentage of tobacco nicotine

absorption. This is ewdeﬂge,q]&y deg%elo%el 8 ghdea ﬁerce&ta e cor g& dto the total tobacco

weight in the matrix as compared to pouch products n addition by placing sorgenc?/ mucosa,
enhancers in the fRAtAR fﬁi@%ﬁﬁ'ﬁéﬁ&?ﬁ@%‘éﬁc‘éﬁﬂ%ymn@qﬁgfeaﬁ)tb‘@c@oxdh@hafB the relative

25amount of tobasiaodisiliivn e aradiet dndnuitbighabistinahiersinakelrssHarsssince tobacco
in other smokeleeﬁf m;\ésdnot&)ure but contains moisture, flavorings, inert material etc. In addition,

and very |mportantf§/9I e surface area of the tiny particulate snuff is huge compared to the surface
area of th@ whole tobacstsasteicmsediaato ayteninthsrasketiess siobatcestproetlist<30mae net result is

@ far higher ratio 66 e HEBATIVERUD I B0 ARG HIBIZIN i Rwiape area of tobacco

with the oral mucosa, is a critical aspect of this invention. It accomplished through two complementary
WO 21109/048525BE1h% BRI 789 £3% e frilad Wftﬂ?é’tlﬁ\)é?ﬁﬁ?lg BRMIOhASe of the sheet
matrix itself maxitayzes Mmmlawaknwmndethmoﬂﬁmlyugfmbd toibasieg particles also serves to

maximize surface gicgn s SR NERION eadeNpale NERID QRO an s seen I

traditional tobacco roducts as |s emonstrated % e|n VIVO cllnlcari results e |6e85nereln

Appearahite. It isASRTHERIY ?BW%BN@%B%‘%W@ isihrAb . Thgrodinasendlilld have a
neat and clean appebirancantttainsizmeoihtantowy SrwYaad é&@@@ﬁkﬂgﬁaweﬁnlj’&%agmg

Packaging must be GRVEIIEEt 80 Btieble, J0DIseretion, Smoldng s 3 socil actwih an mportant

image component. In contrast, SmoKeless tobacco consumption s ouftt’ Igct Ideally, a
smokeless prod@f?@%ﬁléss%%MV@FW@%@”&%% exjryeiguianditnivate rethewal from the

mouth), like the tobaccweheﬁér@mﬁmga@igtmmasmw%HH%rE&! ¥RAIS:GigALsiig shroking has
caused gp 15environ ental nwsance bsY the Iltter ches of tobacco raise the specter of

tt
used pouches taﬁlng ere place, The pressnl p%”&%”@@fﬁi?y' IEL ISP 9DERE (Sherefore lacks
these problems M%Wb@%ﬁdlemﬁrﬁ@@ﬁb@lderg/momﬁe,ntrwysfﬂhus, the product of the present

invention can reduce epyireEREREHRIYHIRRy BUJINMERSINSHSST Wit 3 PR dHEkIDaL can

the exterior of the sheet. This provides an initial pleasant taste and makes
placement in the mouth easier.

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

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

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

30 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.



20be used without embarrassment or fear of offending others in a social setting. Cost of goods.

The tobacco industiydss@stigh margin industry. Products that are expensilygrygs%&?&fg%ure or
distribute are inevitably niche products in the globakgnarketplace. To be successful, a product must be
manufactured on a competitive basis with existing tobacco products and not 25require refrigeration

during istribuion (1ke e, samelSHYRIALLDSHEBITHIFIEASS L EnsHaY SRl dhe need for

refrigeration is not fiscally or environmentally desirable. Mucoadhesiveness. evel of

mucoadhesivenesd611AB dbghpealeTfsRIe BaPWRIAR abspge reaadhirkressWBRiteA composition
is too 30mucoadhesivetrifreder adbbrsriedfenbticenldissiie teateamyt is pelasshatser has had the

opportunity to plac u e desired |ocation, ,Moreover, if the product is top mucoadhesive,
the user may expeﬁiee%r%isg : 'slcg%ﬂ}%r%] ﬁvﬁ?&a&eask{ﬁl% Srt%woer%gﬁ Cm%u%ﬁ%%%ﬁ?psg%%%ar%evﬁ sfc-ge‘sssentially, an
WO 200916485228 p0i82008/0248 TW 3G ke e cordiedivenmivdactonithastgrs eotanesided tape

uncomfortably bindingothes e8I neklisHQAaINas to preledicarllagnisithabadrusLalimugegdhesion that

is too low will result in a prod.u% that moves - feels to float - in the buccal cavity. Such floating is

5uncomfortable ant Hof HBASHLASP YL RS $B898F, I AJlRG GRIMRSIMASIAMAYE Buccal cavity
will tend to reducensiceticl Ghgorptitombylrfereasiing tedikoigg thettie)jodteféepisvatibkigcal exposure

and contact, and ipgiaasha i telalie AmaRlelsalve TRwbihmay dissplve g product

too quickly and lead to the swallowing of tobacco prior to the desire orption of nicotine).
Stability of the Cofmp¥dRfrHLRaelismiirdmidopreie lerepri@ivre o fieshert pasduct. The

product must remaieatingriateaceanalgehabidtbe trasaogbbtiplhaip/mErs vseuig sreonsumer (see for
example "V Archit e . the pr t should be ically stable without the use of
15expensive barrigﬁ%%ﬁgg%r%y hﬁgﬂ %ﬁgygﬁggaﬁéﬁ) Sengﬁ)ég? %?ﬁ@é@eﬁﬁrﬁ?&ﬁ%ﬁ Can be stored
at room temperatUteHikiFh8PhrRbeM §eortiskyamole sthineolmersiB eI, Whitao dé tasastrable

increase in tackingssmiibe shgeis ObhaypEeFORLIBYE BN CRR DS AYNGsE Rasily Apderidh no loss of
flexibility (i.e., the ghility ta hend),.20Reducin t of tobacco swallowed. The use of the tobacco
sheet pré§ ct by g‘%gésﬁn&? 30%5\%@3@5 %%ﬁ\%a?a%ﬂlggﬁﬁ r@é’ﬁﬁ B)f"}‘grdlf iHPRUAHBANSF tobacco
swallowed by the Histatredasompmed agithuehdiienahtivorstitssohtargeiaokelessdibacco products.

This is a counterinuiiuelasislze FaesHapRr Rioavailppiliy\oh Bicounedn SBERIGSER! oysptiqn allows for
the 25 use of relatgvgl}/ sm Ilfﬁmounts of tobacco in a fully dissolving\}géoduct matrix as compared to
|

the amount of tobBEE0 T Trad RS PPN Rl AR TARAY PR 4L Gal SRaIb AR ofIBsBbEcco with

the present inventioenthiavefrismadradacky to the touch at room temperature. However, if the
20 temperature is raised to 45° C, the same polymer would be tacky. That is why
to have low extrusion temperature polymers one should look for low Tg
polymers (like HPC) or polymers that are crystalline and melt at fow
temperature (like PEO).
In some cases, it may be desirable for the sheet to be thicker on one
25 end (across its width) then the other, i.e., basically a wedge shaped sheet. In
extrusion, this is easily accomplished by the die being wider on one side than
the other.
The extruder may be a single screw extruder. In one embodiment of
the invention, the nonaqueous composition is extruded through the single
30 screw extruder. Alternatively, the extruder may be a double screw extruder
with a pump to pump the nonaqueous composition through a die thereof at
constant pressure. The extruder may comprise a gear pump and coat

hanger-type die to control the pressure in the extruder and the thickness of



traditional smokeless tobacco products (which are considered to be non-dissolving), 30Reducing

TSNAs. Tobacco Specific Nitrosamines (TSNAS) are considered by many to be a cause of cancer in

tobacco users. EeeHUMER2 in this view, the control and minimization of PEKASkesisisvihe final

product is desirable. This is achieved by starting viith a tobacco that is low in TSNAs. A WO

2111)9/048522P T/1%52}1118/0113é4 3f1 low mois rz content irl)the final product may also mitigate
me g efal

growth of TSNAs. Someé Sevehal

r0ss

01318 Rifgelarler iIMBAID T P ALl A PSS,

TSNAs are

thought to be creégedeaswchdhetibe wagsting expesueciskbpin Tghigdmanters that minimal TSNA's
are reated, he resideneeBIeGIFIOUAESH 3 U U CRLARTHIYES|4pes BB, In additon
' te

a composition is used with a relatively low mel

mperature can be used to allow for relatively lower

processing tempeFai8s ARV BYaRIRIaNinh B RIS M dRR it dRindgpisa&lddeaby using
appropriately precis¢hteshedefivcesiriite drysbiends Woigetbepyiteat peapriat@screw design so that the

use of & purtp s avoideglerer ACCHIOTRUN 38 10BRCHS AU IUCSELING e S ater the hold

melt base has already been formed. e tollowing are no

mitative examp

invention. Exampfe2 {MFRAEIRGERITHSHERIIBAtS Mave/ tapida shdesisie it Exsimglembitifsie batches in
a Hamilton 8 cupdffanietiosBeashypsiaashstEmdead\piopasragiey mdatd gyantingf 10 kg's.

Ingredient % Sup%ggd;lo%%&%gg %glc'?squﬁ '85‘0 @nsi '§§%§BSB¥L%22£'%%‘%'£§ s%’e'gf S%’:O%tgectrum
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will not break under the tensions placed on such stock during the packaging
process. Breakage from such tensions reduces output through down time
and also reduces yield as the packaging machine must be re-threaded.

Preferably, the composition is exposed to heat in processing for less
than 90 seconds to reduce formation of tobacco specific nitrosamines.

During extrusion, it is possible to provide supercritical liquid injection,
e.g., CO;liquid, to the extruder to make a quick dissolve extruded foam.

The present invention may be used to make multilayer products
consisting of multiple, extruded sheets. Such multilayer composites are
laminates may contain one or more tobacco layers. Additional layers may be
used to employ varying dissolution rates, including insoluble layers. Another
embodiment includes the use of additional layers with pH buffer systems to
dynamically control pH to optimize nicotine delivery. Layers may also be used
to increase the tobacco content of the total composition. Additional layers
may be extruded directly on top of previously extruded layers in the
manufacturing process or coextruded.

Enzymatically mediated materials may be used in the composition such
as CMC enzyme to aid in the breakdown of the tobacco sheet in the wet
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.

Smokeless tobacco users frequently describe a tingling in the gum
associated with nicotine absorption across the oral mucosa. It may be

desirable in certain embodiments of the product to enhance the perception of



Xylitol NF 5.25 Roquette Bitter Masker 2 lingerer Sucralose 2 Tate & Lyle Snu_ff 25 Brpton [Peppermint
Flavor 2 Ungerer TiO2 2 DNP International Total 100 The dry blend was fed into a single screw

extruder (LID r¥{R/BB)YHRNh 20rpm set at 180 and a barrel temperature setmv286k1ior4he |n|t|all zone
and 300 F for subsequent zones and the slot die. ThHe extruder was fed at a rate of 7 kg of material per

hour. The liquid bﬁﬁ&‘niﬂb%&‘?&@ng;‘é‘%r‘{ ?Qﬁ%%lﬁ&oé’%éggve agents. For example menthol may
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provide a topical sensation akin to that associated with nicotine absorption.
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.

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
to use a flow agent, like a silica derivative (e.g. calcium silicate), to promote
flowability and resulting evenness and uniformity of the finished product.

Flowability may also be engendered through proper mixing techniques.
For example, the use of a high shear mixer may be necessary to prevent the
formation of “fish eyes” or agglomerations from flavor or residual moisture in
ingredients. High shear mixing is essential when any product with moisture
(usually residual to prior ingredient process) is added to the tobacco mix. One
fish eyes or agglomerations are formed they are extremely difficult to
eliminate; hence high shear mixing must be employed from the beginning. An
example is the use of tobacco that has 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
tobacco is excellent.

Itis possible to use other food type active ingredients in addition to the
tobacco product. For example, caffeine may be included for energy boost.
Any number other actives may be used together with the tobacco.

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

As shown in Fig. 1, all solid materials are weighed with scale 2. and
premixed in mixer & chopped recycle. The flavors and plasticizers are also
weighed and can be mixed in biend mixer 4. The blend in blend mixer 4 can

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



WO 2009/048522PCTRTS21108/011374 32 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 shpwed a f[hlckness of

13 mils and wa¥ PMeUHHE3 a roller without the use of any backing matere(3/\Residenss time of the

material in the extruder was 5approximately ninety®econds. Thickness was measured and_determlned

to be uniform acroggdt%—uie web and through the roll, The sheet was flexible and robust. Pieces were
o)

cut into dimensions of 'in. By 111 Fthe PRYRolIE B & Hso Bég?’é'_&dviﬁtﬁﬁ_ﬁf'ﬂfééking. These
pieces were folde8oaiESed in the upper gum and showed a dissolution 10 time of 12-25 minutes.

When placed in the Iowexsggggim\gn,gppegWg&%ig%iE%%%%ﬂ}c%em%ﬁ)%qgs(gz}lf@ les showed a

dissolution time of 8-15 minutes, The long period of dissolution resu ShGt minty breath for a
long period. This fAeXCRHARY Thi faBifiRg iR LeBiaPait GRaieAStTHin flan-Exeenple B 15The roll
stock of ERample @massiitusingiy tonsentionghsliitee §Qamﬁlhﬂ% %@QQ@ I cﬁ?fcﬂe%géiw h:ahih-li-rr]]?iltr)r(\)bbm
was then succes utysi .packaging maching that is typically used in

industry to cut str?%gba%r%d %Otgﬁz%%ﬁ%%ae}scgg e@ elsj.sef?ie rﬁggé?%f’igﬁee%’ﬁﬂ”&@ﬁ/as placed
ten-count into staffaYdBssttee pederfordinh prodtiotistikatbreagh, 26ingshementcanit&shtoraseptic(r)

sore throat srips.sExareplen@ant pFoesuRDIfGf GXAREIER YA EaRIVRUL into pieces using a guillotine
style cutter. Example D 25The following ingredients were mixed in a dry blend, using multiple batches
in a Hamilton 8 cup Hamiftof Ega%%')%%lﬁ ST REWY 1D CBESRH BPRIG SRy GARUEIBF 10 kgs. WO

2009/048522P C| A'SZESSE7RITUEET 4 B igardiEnt $6cSuphéientRG dthring method for the
tobacco 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 invention.
Cooling of the front section of extruder screw shaft 12 can be accomplished

15 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 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

20 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

extrusion process that can be used in the manufacturing method for the
tobacco product of the present invention. In figure 3, the complete mix 24,
including solids and liquids, is fed from a loss in weight feeder 26 to the

25 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
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

30 tobacco 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’ and a
flavors/plasticizers blend 25 in liquid form by proportioning pump 34. This
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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

5 tobacco 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 tobacco 24c¢ using loss in weight feeders 26a, 26b and
26¢, respectively. This embodiment has the advantages that it reduces cross
contamination, reduces clean up time, reduces the number of batches and

10 reduces mixer size.

Fig. 6 is a schematic diagram showing one example of an extrusion
process with optional compression rollers 36 and heated roliers 38 that can be
used in the manufacturing method for the tobacco product of the present
invention to even out thickness across the web substrate.

15 Another aspect of the invention is a method for delivering nicotine from
a tobacco product to a user by providing a sheet comprising an extruded
nonaqueous composition comprising at least one thermoplastic polymer and
tobacco, and placing the sheet in the buccal cavity of, on the palate of or
sublingually in the user. The present invention enables the nicotine to be

20 delivered to the user in a super bioavailable form. The sheet can be folded at
approximately a mid-point of its length to form a V-shaped folded sheet before
placing the sheet in, e.g., the buccal cavity.

In using the tobacco sheet of the present invention, adhering the
tobacco sheet to the buccal cavity and increasing the disintegration or

25 dissolution time can be achieved by the user folding the sheet to form what is
referred to herein as the “V architecture”. The tobacco sheet can be sold or
cut to dimensions of x by y inches. This cut tobacco sheet can then be folded
by the consumer or manufacturer at approximately the midpoint of the sheet,
making for a sheet of .5 x by y. The term “V Architecture” refers to the

30 resulting shape. The tobacco sheet is now thicker and displays spring-like
characteristic to push outwards. The film is then placed in the buccal cavity
and the spring like characteristic makes the tobacco sheet adhere more easily

in the buccal cavity no matter how placed.



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 5300 F for subsequent zones and the slot die. The
extruder was fe¥BIUEIHEBf 7 kg of material per hour. The liquid base of k@ flsasosawarvented from
the extruder. The slot die was set at 30 mils. The &fot die had a width of ten inches. The sheet was

extruded and with the take off rollers, showed a thickness of 13 mils and was rolled onto a roller without
the use of any 10backira1§ ' %Fe{ﬁﬁfé{%q &@8&?&8?@8 e B BrPrmuteRst i BTROSRIRRIAPRRES Approximately

ninety seconds. proq“mlams(saWastméa)s;omdmmdtdmta'mimmeMrm)amd@gthg,web and
through the roll. (¢, disc_re{rmJPUs%t%}(&@tsé)fPMgo(&e@rwggﬂ' @%Rgesglr ngggigt)lflr?z Example

15A. The sheet was cut into pieces and used in the mou 0 significant increase in
mucoadhesivened@S8B9sticRd NdedprBIRMALRE S debarsorAIasiGiz et eiRIform of propylene
glycol.  5The ab®magotwithstanding, this mix showed some propensity to plug in the hopper due to

premature melting. This d be ameliorated because the 20hopper in the screw used picked up
some heat transfer fromfﬁ%}%e%%%%ga# a?se,! %'%ljcs:%lrli raa%éi?ﬁﬁ @%éatre%olﬂ?éga ﬁ?e%ﬁ&é? F:ould
maintain a more ¢ofRRprEterRprRIGNRSH, thbraopfeyold dwetalivhiew ttretergs | mmtsilewdsility WO

2009/048522PCTi/3J530RE/0 kdRd 034 Sxameied witilidhipkarrash fiab the additiongLplasticizer of

this example (give the fefilu%a of such plasticizer to increase mucoadhesiveness) could be said to

QERISIE B B RIS EN G ETNEnts were mixed in a dry blend, using multiple

improve the prodl%?.aﬁ am _
batches itPa Hamilton 8RhgrrHesnkiinelBeash/Byisita stytetvedtipbressanfonjayetahtisantity of 5 kgs

for each batch. IngregdiRn%ve enjoyment of nicotine naturally found in tobacco. The product

should provide a rapid onset, and sustained delivery of, the nicotine naturally
found in tobacco. By providing a product that can be used directly contacting
the mucosa allows the product to efficiently transfer its nicotine to the oral

15 mucosa. In the matrix tobacco of the present invention, the material has no
pouch and is thinner than 50 mils and can be tucked between the cheek and
gingiva epithelial cells in a manner such that it has a large surface area in
contact with the buccal mucosa (or placed sublingually) and is minimally
available to saliva flow and maximizes epithelial absorption. This results in

20 avoidance of first pass and a far better percentage of tobacco nicotine
absorption. This is evidenced by the pk level being a higher percentage
compared to the total tobacco weight in the matrix as compared to pouch
products. In addition, by placing absorbency mucosal enhancers in the matrix
this can be further enhanced. By using pure tobacco or snuff, the relative

25 amount of tobacco itself in the product is much higher than in other smokeless
forms since tobacco in other smokeless forms is not pure but contains
moisture, flavorings, inert material etc. In addition, and very importantly, the
surface area of the tiny particulate snuff is huge compared to the surface area
of the whole tobacco product used in competing smokeless tobacco products.

30 The net result is a far higher ratio of absorption of nicotine through the
mucosa.

Maximizing the surface area of tobacco with the oral mucosa is a

critical aspect of this invention. It accomplished through two complementary
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aspects of the invention. First, the shape of the sheet matrix itself maximizes

contact area. Second, the use of finely ground tobacco particles also serves

to maximize surface area. This maximization leads to greater nicotine

absorption than is seen in traditional tobacco products, as is demonstrated by
5 the in vivo clinical results described herein.

Appearance. ltis not intuitive for smokers to put tobacco in their
mouth. The product should have a neat and clean appearance that is smooth
and may be colored in pleasing colors.

Packaging. Packaging must be convenient and portable.

10 Discretion. Smoking is a social act with an important image
component. In contrast, smokeless tobacco consumption should be a
discrete act. Ideally, a smokeless product is spitless and fully dissolves (i.e.
does not require ultimate removal from the mouth), like the tobacco sheet
product of the present in\}ention. For years cigarette smoking has caused an

15 environmental nuisance by the litter of "butts". Pouches of tobacco raise the
specter of used pouches taking there place. The present pouchless, fully
dissolvable product therefore lacks these problems and can be a clean
neighbor environmentally. Thus, the product of the present invention can
reduce environmental pollution, and provides the user with a product that can

20 be used without embarrassment or fear of offending others in a social setting.

Cost of goods. The tobacco industry is a high margin industry.
Products that are expensive to manufacture or distribute are inevitably niche
products in the global marketplace. To be successful, a product must be
manufactured on a competitive basis with existing tobacco products and not

25 require refrigeration during distribution (like e.g. Camel SNUS®). With the
rapid increase in energy costs, the need for refrigeration is not fiscally or
environmentally desirable.

Mucoadhesiveness. The level of mucoadhesiveness of the composition
should fall within a range for ease of use. When a composition is too

30 mucoadhesive, it can adhere to the buccal tissue too early, i.e. before the
user has had the opportunity to place the product in the desired location.
Moreover, if the product is too mucoadhesive, the user may experience

discomfort when making normal mouth and lip movements — essentially, an
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30

overly mucoadhesive product will act as a two sided tape uncomfortably
binding the gum and lip together.

The corollary is that a level of mucoadhesion that is too low will result
in a product that moves ~ feels to float — in the buccal cavity. Such floating is

5 uncomfortable and not pleasing for the user. Moreover, the floating of the
product in the buccal cavity will tend to reduce nicotine absorption by
increasing reducing the time of effective buccal exposure and contact, and
increasing the relative amount of saliva flow (which may dissolve the product
too quickly and lead to the swallowing of tobacco prior to the desired

10 absorption of nicotine).

Stability of the Composition. Physical stability of the product is critical
for use of the product. The product must remain in one piece and should be
reasonably pliable for use by the consumer (see for example “V Architecture”
below). Moreover, the product should be physically stable without the use of

15 expensive barrier packaging like foils, or aclar®. The sheets of the present
invention can be stored at room temperature with no packaging for a period of
time, e.g., 100 days, with no demonstrable increase in tackiness. The sheets
of the present invention can be unrolled easily and with no loss of flexibility
(i.e., the ability to bend).

20 Reducing amount of tobacco swallowed. The use of the tobacco sheet
product by a consumer achieves the advantageous result of reducing the
amount of tobacco swallowed by the consumer as compared with traditional,
non-dissolving smokeless tobacco products. This is a counterintuitive result
~— the super bioavailability of nicotine in the present invention allows for the

25 use of relatively small amounts of tobacco in a fully dissolving product matrix
as compared to the amount of tobacco in traditional products, resulting in the
actual swallowing of less tobacco with the present invention than from some
traditional smokeless tobacco products (which are considered to be non-
dissolving).

30 Reducing TSNAs. Tobacco Specific Nitrosamines (TSNAs) are
considered by many to be a cause of cancer in tobacco users. Accordingly, in
this view, the control and minimization of TSNA levels in the final product is
desirable. This is achieved by starting with a tobacco that is low in TSNAs. A
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low moisture content in the final product may also mitigate growth of TSNAs.
Some believe that SNUS is refrigerated in part to retard such growth.
TSNAs are thought to be created, among other ways, by exposure to
heat. Thus, to ensure that minimal TSNA's are created, the residence time of
5 tobacco in the extruder can be minimized (see below). In addition, a
composition is used with a relatively low melt temperature can be used to
allow for relatively lower processing temperatures.
The residence time of tobacco in the extruder can be reduced by using
appropriately precise feed device of the dry blend, together with a proper
10 screw design so that the use of a pump is avoided.
Additionally, the tobacco can be injected into the extruder after the hold
melt base has already been formed.
The following are nonlimitative examples of the present invention.
Example A
15 The following ingredients were mixed in a dry blend, using multiple
batches in a Hamilton 8 cup Ham_ilton Beach/Cuisinart style food processor for

a total quantity of 10 kg's.

Ingredient Y% Supplier

HPC LF 58.75 Aqualon (Hercules)
Propylene Glycol FCC, 3 Spectrum

NF

Xylitol NF 5.25 Roquette

Bitter Masker 2 Ungerer
Sucralose 2 Tate & Lyle

Snuff 25 Bruton
Peppermint Flavor 2 Ungerer

Tio2 2 DNP International
Total 100

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



Xylitol NF 5 Roquette Bitter Masker 2 Ungerer Sucralose 2 Tate & Lyle Snuff 25 Brut%rlm Bgurt;zr}:d
Tobacco Technology TiO2 2 DNP International Total 100 In each case, the dry blen ;Nat Ao
into a single scPEé2ER{PEI? (LID ration 36) with rpn; setat 180 and a barml'lt/empmmtwef; SJ:- AIS0F
for the initial zone and 180 F for subsequent zones®and the slot die. The extruder 5was fed a

vor was vented from the extruder. The slot die was
Zel;gato g(r)n fnltﬁga':'ﬁgé é,JIﬂ(;etlld d%éTﬁz‘éL g%vgé) as%g%te.r?%‘frz %"‘I"ﬁe Shesioh diedar risdozmafsm the take off
rollers and showed8NPickHea shsiet vasilexind evawitolied @iktoat rollersdtpshowed 2
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
5 approximately ninety seconds. Thickness was measured and determined to
be uniform across the web and through the roll.

The sheet was flexible and robust. Pieces were cut into dimensions of
1in. 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

10 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. 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.

Example B

15 The roll stock of Example A was slit using a conventional slitter to
make a bobbin of 1 inch width. The bobbin was then successfully cut using
an F&G packaging machine that is typically used in the thin film industry to cut
strips and drop them into the cassettes. The material cut easily and was
placed ten-count into standard cassettes used for film products like breath

20 fresheners and Chloraseptic® sore throat strips.

Example C

The bobbin of Example B was easily cut into pieces using a guillotine

style cutter.
Example D

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

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

a total quantity of 10 kgs.



the use of any backing materials. Residence time of the material in _the 10 extruder was approxma_ttely
ninety seconds. Thickness was measured and determined to be ur!lform throug_h the_roll although it
was noted thatW¥8R%&AtsEad rate was particularly important to achieve sech/ussformityrdue to the low
process temperature and density change of the mif*causing the pressure to risese to the 750 psi

range (as compared with approximately 280 psi in the 15case of Example A). This points to the

importance of thfW%me
density. Additionally, die_quality is also important as di€ pressures eHPRYE o ensure a unifdrm

bulk

product. The sheéﬁx%é%trong and appeared to be véry stable. It w
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the flavors was qut into one inch square pleces, which were then us

201191048572PCT/1JS2008/1111374 36 The pieces were found t

st bl. eng |.|| Fhe-sheet-ofieach of

8 in tHe buccal cavity. WO
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Example F The fallguyiffg fpgredients were
8 cup Hamilton parh/Flllanad style food

ITII/\CU tHh Ol.fzuny TTCT Ut

processor for a total qud

lﬁ{@?fﬁs kgs Ingredient % Supplier

PEO 1105 5.5 Diowr#&ksfcon) PEO N8O B

0.94 Dow (Zolorcon) PE

QLR 135

Snuff 25 Bruton

Peppermint Fiavor 2 Ungerer

TiO, 2 DNP International
LTotal 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 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 and with the take off rollers showed a

thickness of 13 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 roll stock was found to be smooth, flexible and strong like Example

15 A. The sheet was cut into pieces and used in the mouth. No significant

increase in the mucoadhesiveness was observed, despite the increased

amount of plasticizer in the

form of propylene glycol.

The above notwithstanding, this mix showed some propensity to plug in

the hopper due to premature melting. This could be ameliorated because the

20 hopper in the screw used picked up some heat transfer from the gearbox.

Thus, the use of a cooling system like a water jacket could maintain a more

constant temperature at the hopper. However, in view the excellent flexibility
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of example 1, it did not appear that the additional plasticizer of this example
(give the failure of such plasticizer to increase mucoadhesiveness) couid be
said to improve the product.
Example E

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

a total quantity of 5 kgs for each batch.

Ingredient % Supplier

HPC ELF 60 Aqualon (Hercules)
Propylene Glycol FCC, 2 Spectrum

NF

Xylitol NF 5 Roquette

Bitter Masker 2 Ungerer

Sucralose 2 Tate & Lyle

Snuff 25 Bruton

Peppermint Flavor 2 Ungerer

Tio2 2 DNP International
Total 100

Ingredient % Supplier

HPC ELF 60 Aqualon (Hercules)
Propylene Glycol FCC, 1.25 Spectrum

NF

Xylitol NF 5 Roquette

Bitter Masker 2 Ungerer

Sucralose 2 Tate & Lyle

Snuff 25 Bruton

Cherry 2 Tobacco Technology
TiO2 2 DNP International
Red 40 Pigment 75 Colorcon

Total 100




Total 100 The dry blend was fed into a single screw extruder (LID ration 36) with 10rpm 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 extrud®QV484&8 %t a rate of 7 kg of material per hour. The liquiccbass2eésthe flavor was
vented from the extruder. The slot die was set at 30 mils. The slot die had a width of ten inches The

a roller without th

approximately mrié@ﬂsétﬁnds

web and througt

robust. Pieces were cut int

Example A. 5Examl@;@qt=

sheet was extruded W:”‘. the-take-off rollers-and-showed a 15 thickness of 12 mils and was rolled onto
Lng (ﬁﬂény backing materials. Resfdence time qftHBR¥Rfterial in the extrutler was
Thickness was meéasured and cle:tqam'memctwesmiform Across the
INNOHAAQLRDID AT IQ2000/N11.27 che ﬂC/\ ble and
Fj}.g Em W ?2PCTIS2008/011374 The-sheetwas |
& élq}lnééej‘nsmns gf 1 in. by 1 in. The pieces %u‘fcﬁ')e bent 180 degrees without
breaking. This fqg M¥fula demonstrated improved mucoadhesion as compared with the compos_ltlon of
The Tollowmg |ngred|ent§ were mixed ify g dheblend, Using multiple
3 A Cuis e food processor for a total quantity of 10

batches in a Ham
kgs. Ingredient %o

qualon (He?cules) Propy

MR8 col FCC, NF 3

Sucralose 2 Tate & Lyle

Snuff 25 Bruton

Bourbon 2 Tobacco Technology
TiO2 2 DNP International
Total 100

In each case, 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 150 F for the

initial zone and 180 F for subsequent zones and the slot die. The extruder

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

was vented from the extruder. The slot die was set at 30 mils. The siot die

had a width of ten inches. The sheet was extruded and 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

10

extruder was approximately ninety seconds. Thickness was measured and

determined to be uniform through the roll although it was noted that constant

feed rate was particularly important to achieve such uniformity due to the low

process temperature and density change of the mix causing the pressure to

risese to the 750 psi range (as compared with approximately 280 psi in the

15

case of Example A). This points to the importance of the use of a loss and

weight feeder and a balanced screw design to match the bulk density.

Additionally, die quality is also important as die pressures increase to ensure

a uniform product. The sheet was strong and appeared to be very stable. It

was exposed to ambient room conditions for twenty days without any

20

apparent loss of flexibility or strength. The sheet of each of the flavors was

cut into one inch square pieces, which were then used in the buccal cavity.



Spectrum Xylitol NF 5.25 Roquette Bitter Masker 2 Ungerer Sucralose 2 Tate & Lyle Snuff 30 Bruton
Peppermint Flavor 2 Ungerer TiO2 2 DNP International Total 100 10The dry blend was fed into a
single screw eXY Q&P PE¥F¥%ation 36) with rpm set at 180 and a barrel tenk@faies/8et3at 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 th ruder. T. ie was set at
30 mils. The slot Tdriwee ﬁ,'ff as M%&ﬁ%ﬁég % be somew a? more mucoagh%)éﬁv%q?\an Jﬂ% EP&Q it
Example A. This was attributed to the characteristics of HPC ELF.

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

a total quantity of 5 kgs

Ingredient Y% Supplier

PEO 1105 55 Dow (Colorcon)
PEO N80 30.94 Dow (Colorcon)
PEO N10 13.75 Dow {Colorcon)
HPC LF 4.81 Agualon

Maltitol 12.75 Roguetie
Sucralose 2 Tate & Lyle

Snuff 25 Bruton

Vitamin E TPGS 2 Eastman Chemical
Peppermint Flavor 2 Ungerer

Citric Acid NF CL-131 1 Spectrum

TiO, 0.25 DNP International
Total 100

The dry blend was fed into a single screw extruder (L/D ration 36) with
10 rom 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
15 thickness of 12 mils and was rolled onto a roller without the use of any
backing materials. Residence time of the material in the extruder was
approximately ninety seconds.
Thickness was measured and determined to be uniform across the

web and through the roll.



15inches 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 aPr&¥HIAEEY ninety seconds. Thickness was measured af§ HEIMINEa 0 be uniform
across the web and through the roll. 20The sheetilas flexible and robust. Pieces were cut into
dimensions of 1 in. by 14n, The pieces could be bent 1 %Fde rees withqut breaking. Thesg pieces
were folded and pIacedTllﬁ ?hsen %%?pvé?sgsﬁ?ﬁ('glﬁada Qﬁc{\?v%%sa 1§50 ﬁt%%re\ﬁ% o dime 1ons of
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greater saliva is pessRI, damoiRidsd samplvs ahowed dhaissalulica e &f frkappinutes. As compared
with the sheet of Exam I.?, A, users of one inch square pieces of this material noted a slight increase in
tobacco taste. SEXARRSIRYG™ Of EXAMBIS s performed to determine how much tobacco is swallowed

by a user df a tra@ixmmnalesokeless tobacco product. Copenhagen pouches were used. Some product

weight variances was ol@ﬁgrmgvgﬂév%%mé%ﬁygpnglggqnv%e@pt&%g{%gﬂ§%%qiglg pouch of 1.147

gram and a pouch of 101.101 gram. Because of the moisture content in the tobacco, the study design
as to dry the first FIGRASE 8 EEMItP I EH1BlERMbeaRepsCaSBaT shir fardqieesssefBuCch after
such drying was mgasugedrangddounade. be 667 mg. A second pouch - initially weighed at 1.101

grams, was use“'hflcrrgld%alf‘ hotr-th-the-eheekin-a-eonyentional-mapper—The-pouch-was-then subjected
15to one hour ordR/inq at 350F. The pouch weight af{‘ér drying was Aﬁ?r"ﬁf;. The implication of the
weight disparity | dff@ediying is that the user swallowss (&pproximate h@éroB48amydd 322 mgs of
tobacco and flayes, WEReUs|Pebi TRy OdtCt i its integided use. Exagpgig, |, OBatches were made
using the same Hamilton mixer in the quantities and compositions|set forth below. Peppermint (17 Ibs)
Ingredient ok Sufﬂﬁier HPC LF 57.75 Aqualon (Hercules)

Xylitol NF 5.25 Roquette

Bitter Masker 2 Ungerer

Sucralose 2 Tate & Lyle

Snuff 30 Bruton

Peppermint Flavor 2 Ungerer

TiOo2 2 DNP International

Total 100

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

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

15 inches The sheet was extruded with the take off rollers and showed a
thickness of 13 mils and was 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
1in. 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
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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. As
compared with the sheet of Example A, users of one inch square pieces of
this material noted a slight increase in tobacco taste.
Example H

A test was performed to determine how much tobacco is swallowed by
a user of a traditional smokeless tobacco product. Copenhagen pouches
were used. Some product weight variances was observed so two examples
with close weights were selected — a pouch of 1.147 gram and a pouch of
1.101 gram. Because of the moisture content in the tobacco, the study design
as to dry the first pouch as a control in an oven for one hour at 350F. The
weight of the pouch after such drying was measured and found to be 667 mg.

A second pouch - initially weighed at 1.101 grams, was used for a half
hour in the cheek in a conventional manner. The pouch was then subjected
to one hour of drying at 350F. The pouch weight after drying was 345 mg.

The implication of the weight disparity after drying is that the user
swallows (approximately 667 — 345 mgs) 322 mgs of tobacco and flavors
when using the product in its intended use.
Example |

Batches were made using the same Hamilton mixer in the quantities
and compositions set forth below.

Peppermint (17 Ibs)

Ingredient % Supplier

HPC LF 57.75 Aqualon (Hercules)
Propylene Glycol FCC, 2 Spectrum

NF

Xylitol NF 5.25 Roquette

Bitter Masker 2 Ungerer

Sucralose 2 Tate & Lyle

Snuff 25 Bruton

Peppermint 2 Ungerer

Glycerin 1 Lognis
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Tio2 2 DNP International
Sodium Bicarbonate 1 Arm and Hammer
Total 100

Peppermint (7 Ibs)

ingredient % Supplier

HPC LF 58.75 Aqualon (Hercules)
Propylene Glycol FCC, 2 Spectrum

NF

Xylitol NF 5.25 Roquette

Bitter Masker 1.5 Ungerer

Sucralose 1.5 Tate & Lyle

Snuff 25 Bruton

Peppermint 1.5 Ungerer

Glycerin 1.5 Lognis

Sodium Bicarbonate 1.5 Arm and Hammer
TIO2 1.5 DNP

Total 100

Cherry (6 Ibs)

ingredient % Supplier

HPC LF 53.75 Aqualon (Hercules)
Propylene Glycol FCC, 4.25 Spectrum

NF

Xylitol NF 5.25 Roquette

Bitter Masker 2 Ungerer

Sucralose 2 Tate & Lyle

Snuff 25 Bruton

Cherry 4 Tobacco Technology
Red # 40 75 Colorcon

Sodium Bicarbonate 1 Arm and Hammer




Sucralose 1.5 Tate & Lyle Snuff 25 Bruton Peppermint 1.5 Ungerer Glycerin 1.5 Lognis Sodium
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10

15

WO 2009/048522

PCT/US2008/011374

40
TIO2 2 DNP
Total 100
CHERRY (6lbs)
Ingredient % Supplier
HPC LF 53 Aqualon (Hercules)
Propylene Glycol FCC, 3 Spectrum
NF
Xylitol NF 5.25 Roquette
Bitter Masker 2 Ungerer
Sucralose 2 Tate & Lyle
Snuff 25 Bruton
Cherry 4 Tobacco Technology
Red # 40 75 Colorcon
Sodium Bicarbonate Armin Hammer
TIO02 2 DNP
Citric Acid
Glycerin 1
Total 100

All four of these compositions were run at the process conditions

described for Example A. It was noted that glycerin served to both increase
the mucoadhesiveness of the product; it also increased the tackiness of the
product. It was determined that tackiness reached an undesirably high level
when used above 1% of the composition.
Example J

Four healthy volunteers used identically dosed pieces of the product of
Example 1 and the next day used pieces of the Cherry flavor of the
immediately preceding example. Three of the four reported, anecdotally, a
greater nicotine update from the Cherry of the preceding example. This was
attributed to the use of Sodium Bicarbonate and the effect of pH on nicotine

absorption.
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Example K
The following ingredients were mixed in a dry blend, using multiple

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

5 a total quantity of 11 Ibs.

ingredient Y% Supplier
HPC LF 59.25 Aqualon (Hercules)
Propylene Glycol FCC, 2 Spectrum
NF
Xylitol NF 5.25 Roquette
Bitter Masker 2 Ungerer
Sucralose 2 Tate & Lyle

| Snuff 25 Bruton
Peppermint 2 Ungerer
TIO2 2 DNP
Glycerin 5 Lognis
Total 100

This composition was extruded in accordance with the process set
forth in example 1, and resulted in a similarly uniform product web. As
10 expected, the reduction in glycerin reduced the tackiness of the resulting
sheet.
Example L
The following ingredients were mixed in a dry blend, using muitiple

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

15 a total quantity of 6 Ibs.
Ingredient % Supplier
HPC ELF 61 Aqualon (Hercules)
Xylitol NF 6 Roquette
Bitter Masker 2 Ungerer



FCC, NF 3 Spectf@rif R{MtsPNF 5.25 Y PCT/US2008/011374
rSTcralose 2 Tate & Lyle
Snuff 25 Bruton q
Peppermint Flavor 2 Ungerer
TiO2 2 DNP International ‘{
W\‘\f 100 ]

This composition was extruded in accordance with the process set
forth in example 1, and resulted in a similarly uniform product web. The
removal of the plasticizer contained in other formulas, i.e. Propylene Glycol,

5 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 M

10 The following ingredients were mixed in a dry blend, using multiple
batches in a Hamilton 8 cup Hamilton Beach/Cuisinart style food processor for
a total quantity of 6 Ibs

’ Ingredient ’ % Supplier
HPC LF J 57 Aqualon (Hercules)
Xylitol NF 5 Roquette
LSucralose 2 Tate & Lyle

6.25 Argo Corn Starch

25 Bruton

Ungerer
| DNP

.75 Lognis

Total 100

The dry blend was fed into a single screw extruder (L/D ration 36) with
15 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
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vented from the extruder. The slot die was set at 30 mils. The slot die had a
width of ten inches The sheet was extruded with the take off rollers and
showed a thickness of 13 mils and was rolled onto a roller without the use of
any backing materials. Residence time of the material in the extruder was
5 approximately ninety seconds. Thickness was measured and determined to
be uniform across the web and through the roll.

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

10 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 N

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

15 puck style container. Bruton's snuff was sprinkled into the container. The
added lose tobacco was found to make the container deliciously aromatic
when opened. Additionally, the container was exposed to extreme
temperature and humidity with no observed tack of the sheet pieces. This
was attributed to the role of the loose tobacco in maintaining separation

20 between the pieces.

Example O

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
in a 20 gram bottle of water. Using an Oakton pH meter, the pH was

25 determined to be 6.8. The same material was tested in the same fashion two
months later and the result was 6.71
Example P

A test was performed to determine the effect on pH of compositions
including sodium bicarbonate. The sheet of the second cherry of Example H

30 was performed as in the preceding example, and pH was determined to be
7.34.

Example Q
Tension/tear tests:



Glycerin Total 100 5All four of these compositions were run at the process conditions described for
Example A. It was noted that glycerin served to both increase the mucoadhesiveness of the product; it
also increased{R&8&K&ss of the product. It wag, determined that tackiRELL PEREEE Hn undesirably
high level when used above 1% of the composition. 10Example J Four healthy volunteers used

identically dosed piecessaf e ProdE,ahENeTRIEd ARfABARIHR LN R PieReavf dbe Cherry flavor

of the immediately preceding example. Three of the four reported, anecdotali%/, a greater nicotine
&

update from the EREe IPABAESIROIMIIRCK Al R A KRR tERTBHTERIEE S Sodium
Bicarbolnate and ghppeiiest i osmaigotinetiadsesptipd ut\h 2608104 8522RETY i EP008/011374 11
Example K The following ingredjen i i lend, Ysing i tchesin a
Hamilton 8 cup a{rrhdf) {)ﬁ\ﬁ/ eac %&iﬁ%ﬁ?ﬁ?ﬁe@éﬁ%qﬁ%gﬁgf%% S[l'f)i?tie{)]l quan%i@sgfgql Ibs. Ingredient

% Suppliér HPC 8IFv89 2iharas al(19ctelrew)titfelyr et dhecample product. A
Listerine PocketPaks® Breath Strips (Cool Mint) (just purchased) failed at 0.5

pounds, a Cough, Cold and Allergy strip produced by Monosol Rx, LLC failed
at 0.25 Ibs., while a tobacco sheet strip according to the present invention
failed at 7.5 Ibs.

10 One of the main reasons these tension results are so important, is that
a lack of tension strength, as shown in two of the sample comparative
products, is very problematic in slitting and packaging. If the roll snaps, the
manufacturing line comes to a stop. A proper product, such as that of the
present invention, should have sufficient tear resistance to hold up under

15 slitting and packaging.

Example R
Bioavailability of Nicotine in Tobacco Buccal Sheet of the Present invention
vs. Bioavailability of Nicotine in Nulife Chewettes:

This example utilized sheets of Example A containing 75 mg of

20 tobacco.

Nicotine absorption from smokeless tobacco is widely considered to be
a critical component of tobacco satisfaction. Nicotine uptake from smokeless
tobacco has been widely studied. Most public health experts believe that
Swedish SNUS style smokeless tobacco provides the best nicotine absorption

25 of the currently marketed smokeless tobacco products. “The relatively high
nicotine delivery of Swedish snus is similar to a cigarette, and much higher
than most existing nicotine replacement therapies including nicotine gum,
lozenge, inhaler and nasal spray.” (See “Is Low-nicotine Marlboro snus really
snus,” Jonathan Foulds and Helena Furberg, Harm Reduction Journal 2008

30 5:9).

Leading SNUS maker Swedish Match has incorporated a study of
nicotine absorption performed by Erik Lunell and Marienne Lunell as part of its

Gothiatek standard. The Lunell study is entitled, “Steady state nicotine
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plasma levels following use of four different types of Swedish Snus compared
with a 2-mg Nicorette® chewing gum: crossover study.” (Nicotine & Tobacco
Research Volume 7, Number 3 (June 2005) 397-403).

In the Gothiatek cited Lunell study, patients take — once each hour for
twelve hours -- one of four different strengths of Swedish SNUS, and at a
different interval, a 2 mg nicotine gum. The resulting nicotine plasma
concentration curve is shown in Fig. 7.

The Lunell study demonstrates that nicotine absorption from the 2 mg
gum virtually mirrors the nicotine absorption from a “Catch Dry Mini.” Catch
Dry Mini is SNUS pouch containing 300 mg of tobacco (See Lunell). Nicotine
plasma levels were nearly doubled over the 2 mg gum by the Catch Licorice
that contains 800 mg of tobacco.

To test the present invention, a single dose study (as distinguished
from the Lunell study which dosed patients each hour with an additional dose)
was performed on six patients to compare the nicotine absorption from a
tobacco sheet containing 75 mg of tobacco with a 2 mg gum. The nicotine
plasma concentration time curve is shown in Fig. 8.

More particularly, an open label, randomized, two-treatment, two-
period, two-sequence, single dose, crossover comparative bioavailability
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 Ltd.,
India (In technical collaboration with Positive Healthcare LLC, New York,
USA) with at least seven days washout period between each administration in
six healthy, adult, human male subjects under fed conditions.

Investigational Product(s):

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

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



This composition was extruded in accordance with the process set forth in example 1, and resulted in
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iy ays. The A28 5 s e e P S S A e
climatic céndition§eneral Assembly, Tokyo 2004).

The objectives of the study were (1) to investigate the comparative
bioavailability of nicotine in the two products in healthy, adult, human male
subjects under fed conditions, and (2) to monitor clinical status, adverse
events, assess relative safety and tolerance of FT-TBF and Nulife Chewettes.

10 Healthy, adult, male volunteers were selected from the panel of volunteers
and were screened for inclusion in the study including demography, medical,
personal & family history, and general examination. Furthermore, laboratory
investigations such as X ray chest, ECG, hematological, biochemical,
serological & urinary analysis were performed as part of screening

15 procedures. Pre-Check in assessment was performed on the selected healthy
volunteers. Alcohol breath analysis and drugs of abuse tests were conducted
in all the selected subjects. All subjects were healthy as determined by
medical/medication history, physical examination, laboratory investigations,
ECG and X-Ray and who fulfilled the inclusion and exclusion criteria for the

20 study.

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

25 eat or drink for 15 minutes before and after dosing. A single dose of 75 mg of
FT-TBF or 2 mg of Nulife Chewettes was administered to the subjects at 9.30
AM on 05/04/08 in period | and 12/04/08 in period Il. The subjects who
received the test product in one study period have received the reference
product in the other period as per the randomization schedule. There was a

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

aliguot. All the subjects were monitored for any adverse event.

The analytes Nicotine, Cotinine and internal standard Metoprolol were
extracted from 0.250 mL aliquot of human EDTA piasma by solid phase
extraction method using Phenomenex Strata-X 33Jm, 30mg/1mbL SPE

10 cartridges. The samples were injected into a liquid chromatography coupled
with mass spectroscopy (LC-MS/MS) using Phenomenex Luna HILIC 200A,
100x 2mm, 5J column. The mobile phase consisted of mixture of 10mM
Ammonium formate buffer (pH 3.5): Acetonitrile (10:90). Quantitation was by
peak area ratio method. A weighted (1/x2) linear regression was performed to

15 determine the concentration of analytes.

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.

20 All the subjects were allocated to two treatments. Following
administration of FT-TBF, all the subjects retained the sheet until it is
dissolved completely. It took 19-34 minutes for the sheet to dissolve
completely. Upon conclusion of the clinical phase of the study, vital signs
measurements and post-study laboratory tests confirmed the absence of

25 significant changes in the subject’s state of health. Both formulations were
well tolerated and there were no relevant differences in safety profiles
observed between the preparations.

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

30 allergic reactions were reported.

Upon analysis of data, it was observed that the Test Product (FT-TBF)
shows better bioavailability profile than the Reference Product (R) Nulife

Chewettes (containing Nicotine Polacrilex USP equivalent to Nicotine 2mg) of
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10 In the foregoing:

Cmax=Maximum measured plasma concentration over the time span specified.
AUC=the area under the plasma concentration versus time curve, from time 0
to the last measurable concentration, as calculated by the linear trapezoidal
method.

15 AUC=the area under the plasma concentration versus time 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.
AUCke.rap=the extrapolated area under the plasma concentration versus time
VZ Volume of distribution based on the terminal phase

20 Cl=Total body clearance and is calculated as CL= Dose/AUC
MRTlast=Mean Residence Time when the drug concentration profile is not
extrapolated to infinity, but rather is based on values up to and including the
last measured concentration: MRTlast = AUMClast /AUClast
MRTINF=Mean Residence Time when the drug concentration profile is

25 extrapolated to infinity
AUMClast=Area under the moment curve computed to the last observation.
TBF=Tobacco Buccal Film (sheet)

CRF=Case Report Form
AE=Adverse Event
30 ANOVA=Analysis of Variance
The mean of the concentration of nicotine in all of the subjects’ blood is
plotted vs. time in Fig. 8 for the sample of the present invention (curve 40) and

the reference sample (curve 41).
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replacer@nt ther4PREEFRANRIME RISHAY Birctes i@ AONHRT SNPRALLLPASreYSBENIS ow-nicotine

Marlboro snus reallymsgusicotioggiirandreitdsrandelielsna Furberg, Harm Reduction Journal 2008
305:9) Leadiéga%N%%maker Swedish Match has incorporated a study of nicotine absorption
performed by Eri d Marienne Lunell as part of its Gothiatek standard. The Lunell study is

entitled, "Steady state nieBtRiecsyOf 2opTatields? SpTeptIyYeesioaiaTin yiathRefvefs following

use of four differgnd bgaOtSNMAEIHISNEsRPPBATER BHfibideZ-tagMNiCoseH(Bcehexs g guM:
crossover_study.” (Nicotine & Tobacco Research Volume 7. Number 3 (Jun 5) 397-403). In the
Gothiate 5cited ngé’?les?ﬁﬁy, b‘gt?eﬁrﬁ%nté%g?gnceggqam%ap%Té?v?/%l?/e eglfPsz“%o 8glne(%ft our different
strengths of SwestiatiigNtIS|Pesilien afditerepieiftehanuniygixecoting kpateditadaerdting nicotine

plasma concentrafigp: Qv EhSRRVIREEE 8F dold foill NesldiBShtRIUshaARIROABLERES that nicotine

absorption from the 2 mg gum.virtually mirrors the nicotine absorptjon fro, "Catch Dry Mini." Catch
10 Dry Mini is SI\?E?ét'Bg%&ﬁnt?&ﬁfﬁ?ﬁr?g W%&Wa@@é??@g Elfrbgl?){' l\]%@@tri“r% PiEHa levels were

nearly doubled ower¢hbehmgt giibothy fRecCatutinol mancel¢hareontarned 00 Mo bldssared.  To test
the presggt invenfonna.siiale dnss shadydasdisinguisted demdneaknell gresiyhich dosed patients
each hour with an additional dose) ) .

Then a suck test was done on 500mg Nicorette (25% or 125mg. is gum base)

and at 5 minutes it weighed 277 mg., at 7 minutes 261 mg., and at 10 minutes

237 mg. It was therefore concluded that the insoluble polymer used in

Nicorette, polacrilex, will lengthen the dissolution time because it is not water

25 soluble.
The test was repeated with 500 mg of the control example to obtain the
following results:

2 minutes suck test: 462 mg.

4 minutes: 301 mg.
30 5 minutes: 119 mg.
7 minutes: trace.

The test was repeated with 500 mg of this Example P with insoluble

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



15was performed on six patients to compare the nicotine absorption from a tobacco sheet containing
75 mg of tobacco with a 2 mg gum. The nicotine plasma concentration time curve is shown in Fig. 8.
More particuIaW)?, ﬁ'ﬁ%ﬁgﬁzlabel, randomized, twozjreatment, two-period,Pﬁégéze%}ﬁ/gﬁé@ single dose,
crossover comparative bioavailability 20study was conducted of nicotine of a tobacco product sheet of
the present invention cgrppaed with that Qﬂc-;ltjl,l‘l-iée Chewettes (containing Nicotine Polacrilex USP
equivalent to Nicotine 2mg) of Ceejay Healthcare Private Ltd., India (In technical collaboration with
Positive Healthcare LL& N@{PYork, USA)%HH’%?( least seven days washout period between each
administration in 25six beatthyesadult, humaromale subjects under fed conditions Investigational
Product(s): Test: SingI?or%Uq%ge of tobacg%ergpal sheet of the present Invention (hereinafter
designated "FT-TBF") 5mmg. eference: Single oral dose of Nulife Chewettes (containing Nicotine 30
PolacrileXsUSP equivaldfttnNiestine 2mgi ¥ aP@ifactured by Ceejay Healthcare Private Ltd., India (In

technical collabofatonuiliBogHiendaalhioare pdifEndiem YertHds e O for dissolution.
211419/048522PCT/US2008/011374.46  This stu as ' i ith ICH -
Guidelines for G6to‘ﬁ"ﬁi‘ﬁﬁ:g?ﬁ’\f%%ﬁ@és'?%ad?aﬁn 88%(? (gﬁlarﬁc%l ré'ﬁ%%%%ﬂ?jﬁ%ﬁ&%ﬁ%, ICMR -
Ethical Guidelinesréss BisedariyaicRéis st yoneFswnatied artidishpes (F008) dhiptheSAREIples
enunciated in then?gﬁ{g_rﬁ)qi'gw%If@ﬁmgg(%ggg;gnggal Assembly, Tokyo 2004).  The objectives

of the study were (1) to investigate the comparatiye bioavélilaﬁilit of Ricotine in the two products in
healthy, Hult, huhYBf %ﬁﬁ%ijjects under fed ccyxaﬁh)ﬁ%', af O(%ef(oC Roditor clinical status, adverse
events, assess reJaiine safetyrand tolerance of FTroBHirdved NolifecGhesentdgne0Healthy, adult, male
volunteers were %Iggttlggal‘@% e panel of voluntegis anfk were screened for inclusion in the study
cal, personal & fami&éuistory, and general examination. Furthermore,

including demography, me . )
laboratory investigargiaa &R as X ray chest, ECO iR QibwEieal NG JasIANae 2p4i88ical & urinary

analysis were perfgiminas part of screening 15prpdedeares. Pre-Check in assessment was performed
on the selected r(}galth vqun&ggrs.ég\l1 ohol breatp %@[ygi%and drugs of abuse tests were conducted
in all the 'Selecte rtb%e(:%z_eA(i suE]ect ‘were healthy as determined by medical/medication history,
physical examination, laboratory investigations, EG8&nd X4R8§%and who fulfilled the inclusion and
exclusion criteria for the 20study. A standard fopd wasqrawided to all the subjects 2 hours before
the dosing time. Subjects were pe;ﬁohibited from smé)léir;ﬁéalﬁoholr/é:%rggmited drinks/ grapefruit or
grapefruit containTr?@adeﬁﬂéféqﬁa ?ﬁﬁ%%’ontaining pro Ge s%?oughout he duration of the study.
Subjects were noSalltiigd to 25eat or drink for 15 MUk ibefbreBAPAREINEOSng. A single dose of 75

mg of 20 Example T
Five pounds of the starting composition of Example A were mixed in
the same method as example A. The same process conditions were used to
extrude a sheet, except the die was full opened and the take off roliers were
slowed down. This had the effect of increasing the thickness of the sheet to
25 25 mils. It was observed that the composition could be made still thicker by
an increase in the rpm of the screw from 180 rpm. One inch square pieces
were cut and took approximately 45 minutes to dissolve. The roll was found
to be flexible when made and after 60 days exposure to ambient conditions.
Example U
30 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



FT-TBF or 2 mg of Nulife Chewettes was administered to the subjects at 9.30 AM on 05/04/08 in
period | and 12/04/08 i riod 1l. The subjects who received the test pr ] L dy period have
received the r&grzéjﬁ)g/gﬂﬁ)%?duct in the other periodas per the randomiza%gﬁﬁégﬂg%ﬁéi here was a 30
washout period of seven days between the two periods. In each period, a total of 14 blood samples

(1x5 ml each) weggeRlieptedat REPAPprdRdRMbPREBRH IO IAR 8t 00THe, 01.00,
01.25, 01.50, 02.00, %‘3.00 04.00, 06.00 and 08.00 hours post-dose. The totals\slc%)ly%e of blood

withdrawn WO ZBEHS8BSINEF Y60 by RSP Ul L BB TRIRIL SR WA HOONE 166 ml. After
collection, blood sathphkesfiegitdecentrifuged at 3000 rpm for 10 minutes at 4C to separate the plasma,
All plasma sampleg wejie aliquoted into duplicates (2 sets) and stored at - 20C. The first 1 ml of the
plasma samples were collected in the first aliquot 5and the remaining quantity of the plasma sample
were collécted in the sdc¥RGARGIRS AN &SR ComRRSHRShRbRRATR 8 AV AARIFSE event.  The
analytes Nicotine wepfiiseandvigtewealstandard Metopea olhive reaextiadted 8N @2 ML aliquot of
human EDTA plasma by,solid phiass extartion metadusingEhepomenssStratacx, agim. 30mg/imi
SPE 10cartridges. The samples were injected NS a liquid chromatography coupled with mass
spectroscopy (LCNTHANS) Wihie pehliftyenaiakind#a.9c DBYA, levds Prtglcouiin. The mobile

phase consisted phigtdEerRf MM ARERITLEEaslOHaICaR : As VbR sMtEIRIEKE 90).
Quantitation was by peak area ratip method, A weighted I egression was performed to
15determihe the %@%@%ﬂﬁféﬂ@ﬁﬁ?arg&t/ggf’ DraYA\%@:&g %%@é%%?%b@c@?b%@gg%ﬁget of the
present inventionc¢(RTITBEY thralthdfercimefastieny ascadsasivistont dapugdoiapeiiode Feeofreatment phases
were separated by gxashoutBrigd AlseyRRifaYSPeseagach drug administration. 20All the

subjects were allocated to two treatments. Following administration of FT-TBF, all the subjects

retained the sheet until V[ &ts ARIFEBHIPISRIGRED SRS SRR SSY 1he LYEBltS dissolve
completely. Upontzoinekeision of dbelictinezhttphare Ohthskéledlyn thtabsigits indastiaehtrdas and

post-stugy laborafapy teste canfimed fie Ahanse. Al 20sianileaotshianges e gt state of

health. Both formulations were well tolerated a ere were no relevant differences in safety profiles

observed betweeiPtHeapebprpagiGhine inventignedelinfsdw RAYeHOWIRY &R out using mass
spectroscopy (LEpaMSY Throughout the study the subjects had normal vitals and no 30allergic
reactions were reporte on analysis of data, it was observed.th t“t@ T duct (FT-TBF)
shows better bioavailagﬁl {/n B%%fg{ﬁgr? %ﬁg(ﬁgfg?én coeé%%] fﬁﬁ?ﬁiélﬁe ﬁ%\?\;%j‘tﬁtg containing
Nicotine PolacrilesiggeédhivhraititdaRitotiie 2impdtheiranizotio 4880emEtn S 20t8/011374 48
Ceejay Hgalthcarg rivaterktds idliasThe PK parameters of Nicotine for Test and Reference for Cm,
AUCt and AUCinr are 5.66, 19.54, 27.30 and 3.89, 15.30, 22.87, respectively. The PK parameters of
Cotinine for Test.and Reference for Cmax, AUCt and AUCtnt are 1934 112 41 _886.01 and-15.37,

587.01, 233.17 fespectively. The Vz (Voll@ieBfDistrib¥on) of ¥dst and "' wi
Sample ID 082516 082516 082516 082516

Tobacco Constituent Unit Average  Std. Dev. L. Limit(85%)  U. Limit (95%)
Nicotine (1g/g) 3846 154 3655 4038
Narnicotine {uo/g) NQ NQ N/A N/A
Anabasine (Hg/g) NQ NQ N/A . N/A
Myosmine (Hg/g) BDL BDL N/A N/A
Anatabine (pgfg) 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. The
relative standard deviation (RSD) is thus 100-154/3846=4. It is preferred that
the RSD is less than 5.



Reference for Nicotine and Cotinine are 14260188.25, 488454,45 and 4319888.30, 127879.28
respectively and even the clearance (Cl) also depicts a better profile of Test and Reference for
Nicotine and CHRiA*4tEfrhs 3378838.03, 110488,18 and 153492.40, 9168/84°te¥hEctvely. 10In the
foregoing: Cm"=Maximum measured plasma concentration over the time span specified. AUCt=the
area under the plwg@,?'quentration versus time curve, from time 0 to the last measurable
concentration, as calculated by the linear trapezoidal method. 15AUCEnNr=the area under the plasma
concentration versus tinle curfePOATHARS RIIMTABIC AUOILR CARRISRY 2deABI QTR of AUCO-t

plus the ratio of thedass preasyaliadasansapeairaion hineelivmp atiarneratoronstant.
AUCE"t"p=the extrapolated are%ynder the plasma concentration versus time VZ Volume of

distribution based 31 the tefhiiR I%%%%Cé} 20CI=Total body clearance and is calculated as CL=
Dose/AUC MRTlast=Mean Residence Time when the drug concentration profile is not extrapolated to

infinity, but rather is basgd on yalugs B t8 AR dRelising: s lBstmanstEsrirRNeeAlAYan: MRTlast =

AUMClast /AUClast MRTINF=Mean Residence Time when the drug concentration profile is

25extrapolated to{HAFE) KO RICTESIRR D SRR BT ROMBI CORRESHPYILI ¥R AR ast observation.
TBF=Tobacco BuggalidskriHsieet) CRF=Case Report Form AE=Adverse Event 30ANOVA=Analysis of
Variance The mean of the concentration of nicotine in all of the subjects blood is plotted vs. time in

Fig. 8 for the sample of the present invention (curve 40) and the reference sample (curve 41). wo
2009/048522PCT/US26b8/0118%4g02auehs PXtHeaRIB £OCoPSREION AR YRSkt RiTeRtion had a

mean Crnax (maxfsreidirsnRCUisaticiionpPol 5. Géraseeonpared mith a mean Cmax for the 2 mg
gum of 3.89- exceeding the reference gum by 30%. The 75 mg tobacco sheet had a mean AUCht

(area under the plasma concentration Sversus time curve from zero to infinity) of 27.30 as compared
with a mean AUCof for the 2 mijgnenafixney, exteydeldingnine sdfuraéceerding IB\eclB®%3.  The

implication of this\,ﬁggggmqﬁg%Wgﬁg,egggg%mﬁagggtgc?,ggqggg@_bioavailability of tobacco
contained in the presently invented sheet. A 75 mg sheet delivered substantially more nicotine than a

2 mg nicotine gum, 10whereas the Lunell study indicates that a 300 mg SNUS pouch merely mimics a
2 mg nicotine gum for nicotineTdhelivenpgbEeanspkxBudable composition according to claim 2,

wherein the composition does not include a plasticizer.

6. The nonaqueous, extrudable composition according to claim 1,
wherein the at least one polymer comprises at least one polymer selected
from the group consisting of celiulose ethers, polyethylene oxide,
polymethacrylates, poloxamers, extrudable carbohydrates, polyethylene
glycols, PVP, poly vinyl alcohol, acrylates, ethyl cellulose, cellulose acetate
butyrate, poly(ethylene-co-vinyl acetate), poly vinyl acetate, poly(methylvinyl
ether/maleic anhydride) co-polymer, pullulan and hydroxypropyl
methylcellulose (HPMC).

7. The nonaqueous, extrudable composition according to claim 1,
wherein the at least one thermoplastic polymer comprises polyethylene oxide
(PEO).

8. The nonaqueous, extrudable composition according to claim 1,

wherein the tobacco is in the form of snuff.



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 151 gm each, thus , led 10 gm. This 10
gm was addeg?ozg‘B/%%’ B the starting compositign of Example A, thoroﬁ%‘?@51 %ﬁ@eﬂ%}r}]d heated to
form a sheet between two pieces of cold foil. As a control example, 10 gm of the starting compOsifion
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 20weight was down to 155 mg. At 7 minutes, a on}rol trace was
present. Then a suck tdst wad 'foRB BT LRILGRRE fﬁg%oéft'fﬁﬁ'ﬁpg?@@%iﬂ b3¥8) and at 5
minutes it weigh@aehB&r cmgpratingrainuiess26dbsuhiageraidk@eninutes 237 mg. It was therefore
concluded that the insoluble polymer used in Nicorette, polacrilex, will lengthen the dissolution time
because it is not water 25soluble. The test was repeated with 500 mg of the control example to
obtain the following resUs: 2ThnRE3%RN e KX UEIERIE COMARSHANRFLPRY NS0 H3Iitds: 119 mg. 7

minutes:trace. whERgitest WarseREAISEWHY SARaME:ofstBis\Exayple Gyatth insoluble polymer
(polacrilex) and (125 mg. gum base): WO 2009/048522 PCT/US2008/011374 2 minutes: 4 minutes: 5

minutes: 7 minutes: 470 mg. 370 mg. 310 mg. 275 mg. 510 minutes:230 mg.
11.  The nonaqueous, extrudable composition according to claim 1,

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

12.  The nonaqueous, extrudable composition according to claim 11,
wherein the buffering agent is present in an amount to provide the
composition with a pH of 6 to 9.5 when the composition is present in a user's

mouth.

13.  The nonaqueous, extrudable composition according to claim 1,
wherein the tobacco is a tobacco having a tobacco specific nitrosamine

content less than 5 ppm.

14.  The nonaqueous, extrudable composition according to claim 1,

wherein the composition includes less than 10 wt % water.

15.  The nonaqueous, extrudable composition according to claim 1,

wherein the tobacco comprises a tobacco extract.

16.  The nonaqueous, extrudable composition according to claim 1,

further comprising a flavoring.

17.  The nonaqueous, extrudable composition according to claim 1,

further comprising a plasticizer.



It is concluded that the insoluble polymer will lengthen the time for dissolution. It will also convey
particulate unwanted taste. (Polacrilex is a highly purified crosslinked polyacrylic mer supplied in
Hydrogen form® T ‘fggf:% f/%%mr has the following teghnical characteristics:pf/%f[yaéngﬂd ﬁ%%ln:Weak acid
cation exchange resin Matrix structure:Crosshnked polyacrylic copolymer Functional group:Carboxylic
Physical form:White to ff-whitecfins-kgetwingramess tonripdsrvrudmgerg IbPanticlrsize (US
mesh):+ 100- 0% + 200- 15% max. -200- %5% min. otql Excqfarrl‘%e apa %}%%ﬁ\ﬁ ga/dry gram
(min) Solubility: MGG RIPSBAFRDIS 85I8RIS TS GERANRIRPY® Ve ’Fé)u s of the starting
composition of Eyatoplgiyceveragivbed iarthe satee snbthiecedibleeatyple A. The same process
conditions were used to extrude a sheet, except the die was full opened and the take off rollers were
slowed down. This had the effect of increasing the thickness of the sheet to 2§ 25 mils, It was
observed that the comp8sitioh ¥ IRMBEUFRIR %ﬁiHﬁﬁéﬂ@WQﬂﬁW&’féﬁ%‘é‘:’ﬁ‘?‘% BoHRG? th screw from
180 rpm. One ing/ms@iREBIRSSFWEr & Groaadt tacls appsartmatel3d% dsatbsrtdhdiseoiyet The roll
was found to be flexible when made and after 60 days exposure to ambient conditions. Example U
300ne pound ofCEﬁﬁ’%t r?fr%o&l)arﬁf)%gﬁlgrr?%? 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 agot plaie Hodda e heibdasladaat jeaionhicbondisgreskah dawn on the
WO 2009/048522PCT/US2008/01 1374 5 sandwmh..TheA\lﬁﬁr gr%i tgées!%g{%. glted the composition

into a sheet. TheVRLGIIMGSALIARERGRVEMT HIQRNESS, Shaverdge thickness of 30 mils and

was flexible. Exatapipride Spnigesayhpieoaidhie extruded composition of Example A of a piece weight
of 210 mg's were sent to a validated, third part lab for TSNA testing. The results indicated a total
average TSNA content of 3.56 ppm. This was compared with the loublic(lﬁ/ vail?gblq datq on TSNA
levels in Bruton's snuff4fom BYA8 FSHGESARoREME2RE ISR SR TISTEARE R BYieW of the Risks
10 and DetermingntseifctifeReve@sabBiolHdecobEE)A5AyR63 (200er)sead ivates sonbleded that the
manufacturing process did not result in any increase of TSNA levels for tobacco contained in the
product. Whit8 Yﬁ?s?rdlescription describes some embodiments of the invention, the invention is not
limited thereto. One skilled in the art will understand that

22.  The nonaqueous, extrudable composition according to claim 1,

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

least 30 wt% of the whole composition.

23.  The nonaqueous, extrudable composition according to claim 1,
wherein the at least one thermoplastic polymer is contained in an amount of at

least 40 wt% of the whole composition.

24.  The nonaqueous, extrudable composition according to claim 1,
wherein the composition has a substantially uniform nicotine content
throughout the composition such that a relative standard deviation of nicotine

content of products extruded from the composition is less than 5.

25.  The nonaqueous, extrudable composition according to claim 1,
wherein materials making up the composition are first mixed with a high shear

mixer.



15numerous variations and modifications are possible without departing from the spirit and scope of

the invention defined by the following claims. Example W Samples_of the extruded composition
of Example A W& 0r%%?‘%)za validated, third party;lab in order to test theﬁ%rﬁ/éjé ine concentration. The

20results were as follows: Tobacco Constituent Matrix Code Sample ID Unit WT 082516 Average WT

082516 Std. Dev. WT 08@516t gl QRMIINTLEIRHE sbrhiitt O Yok bligpting Mawaiqotine Ana

basine Mycsmine Anatabine (pg/g) (P9i9 /
y wherein the égr%ggs(ltion uggwgelg ():omprises a silicate material.

27. A smokeless tobacco product comprising a sheet made by
extruding or hot melt shaping a nonaqueous composition comprising at least
one thermoplastic polymer and tobacco, the sheet comprising a matrix
comprising the at least one thermoplastic polymer and the tobacco distributed
in the matrix, the matrix being soluble in a user's mouth and resulting in

sustained release of nicotine to the user.

28.  The smokeless tobacco product according to claim 27, wherein

the sheet has a rectangular thin strip shape.

29.  The smokeless tobacco product according to claim 28, wherein
the sheet has a length of 1/16 inch to 4 inches long, a width of 1/16 inch to 4

inches and a thickness of 5 to 50 mils.

30. The smokeless tobacco product according to claim 27, wherein

the at least one polymer comprises polyethylene oxide (PEO).

31. The smokeless tobacco product according to claim 27, wherein

the at least one polymer comprises hydroxypropyl cellulose (HPC).

32.  The smokeless tobacco product according to claim 31, wherein
the HPC comprises HPCLF, HPCELF or HPCEF.

33.  The smokeless tobacco product according to claim 32, wherein

the nonaqueous composition does not include a plasticizer.

34.  The smokeless tobacco product according to claim 31, wherein

the nonaqueous composition does not include a plasticizer.



(pg/g) (P9/9) 3846 NO NO BOL 58.5 154 NO NO BDL 1.6 3655 N/A N/A NIA 56.5 4038 N/A N/A N/A

60.6 A review of these results demonstrates the excellent content uniformity of the pieces, as

manifested in th EEA4E% deviation of nicotine cgncentration. The relatVe SARA4M 46 iation (RSD)

is thus 100-154/3846=4. It is preferred that the RSD is less than 5. WO 2009/048522PCT/US2008/0
11374 52 We Claim: 55 1. Ajgnaguiequss Rsudabioaqeaesiians esmmsising avieasiene

thermoplastic polémer In an amount of more than 20 wt% of the whole composition and tobacco.
2. The nonaquedh 'earsedpIE &mipoBitbAttording to claim 1. wherein the at least one
thermoplastic polymer comprises hydroxypropy! cellulose (HPC). 3. The nonaqueous, extrudable

composition according {g clif) 2. Whersn NGRS AMALEES HAGLF, HBAEL GRHECEFR. 4

The nonaqueous, extrudable composition accordingto claim 3, wherein the composition does not
include a plasticigemprising aMMeqesahg ey ERAVRRANE composition according to claim 2, wherein
the composition does not include a plasticizer. 6. The nonaqueous, extrudable composition

according to claim 1, wherein_the at least one polymer comprises at least one. o elected from
the group consisting oftelluld¥ éfﬁ@%?%%ﬁﬁﬁﬁﬂé% rggf&qge}:,aﬁgﬁ/rr%?gﬂ?gcéﬁg?e%?’po oxéo{rs’rwrs,

extrudable carbofwelpaiteag pobydiryhenaoglyidorscenitllipoly pihf icorenrasiiRies, ethyl cellulose,
cellulose acetate butyrate, poly(ethylene-co-vinyl acetate), poly vinyl acetate, poly(methylvinyl

ether/maleic anhydride) co-polymer, pullulan and hydroxypropyl methylcellulo PMC). 7. The
nonagueous, extrudabl%%omﬂ%%iﬁﬁ}?‘é%‘@éﬁfiﬂ@aﬁ?ﬁlﬁﬁﬁ?‘ft\ﬁﬁ‘é?éﬂmﬁwézﬁ%ﬁgs |:i)vfﬁg‘r'gnoplas.tic

polymer comprisgf peiyeiinylaneraxiderée&®d)n an abclnetoqnarjde dus peodumdable a@ipsition
according to claim 1, wherein the cCa.is int L%HME@@HQ‘ WQouth.
2009/048522PC@B§2@8’§&%§8§§ 03%88.%rﬁggnona{queous,e'éxtruoduable composition according to

claim 1, further comprising a mucosal absorbing enhancer. 10. The nonaqueous, extrudable
composition according 4@ claimhawiaeriadae wiasap Rasetkioganhgreetisnalyethytene glycol.

the tobacco is a tobacco having a tobacco specific nitrosamine content less

than 5 ppm.

40. The smokeless tobacco product according to claim 27, further

comprising a mucosal absorbing enhancer.

41. The smokeless tobacco product according to claim 40, wherein

the mucosal absorbing enhancer is diethylene glycol monoethyl ether.

42.  The smokeless tobacco product according to claim 27, wherein

the composition includes less than 4 wt % water.

43. The smokeless tobacco product according to claim 27, further

comprising a flavoring.

44. The smokeless tobacco product according to claim 27, further

comprising a plasticizer.



11. The nonaqueous, extrudable composition according to claim 1, further comprising a buffering
agent for controlling a pH of the composition. 12. The nonaqueous, extrudable composition
according to c%%'%i’?ﬁﬁzérein the buffering agengtis present in an amouprﬁji/c?S|’02F)8§/|‘J &the composition
with a pH of 6 to 9.5 when the composition is present in a user's mouth. 13. The nonaqueous,

extrudable compositionagoordipgaaiaiEd e BRI RHRESRIRGIPbBRAC VIS éobacco

specific nitrosamine content less than 5 ppm. 14. The nonaqueous, extrudable composition
according to clairﬂqs,tWﬁéfé?r?fH‘éaébﬁon%ﬁ poRERaAH RO oG A¥FO!: IlYCREIPThe
nonaqueous, extasdadiles@mposition according to claim 1, wherein the tobacco comprises a tobacco
extract. 16. The nonaqueous, extrudable composition according to claim 1, further comprising a
flavoring. 17. The nonaqueous, extrudabie composition according to claim 1, further comprising a
plasticizer. WO 2009/048522FE&HUSEIesI10PEg7a Boduct agcordidh halgiie dds diarGtuble
composition accqpdingGiaimsIewheninharRiasticizes e lnasienetnt palpropyiase glycol,
polyethylene glycol, glycerin, glycerol and a water soluble edible polyol. 19. The nonaqueous,
extrudable comp&‘?ﬁ%‘ﬁ%{ﬁﬁg‘f‘%ﬁgq@ﬁlaim 18, wherein the plasticizer is present in an amount up to
300/a based on the weight of the thermoplastic polymer. 20. The nonaqueous, extrudable

composition according tpyClair, L7, WiEIBLL 1ip Alde 33818 BOLWRRIERIBRIISes4 RGN the

plasticizer comprises polyethylene oxide. 21. The nonagueous, extrudable compaosition according
to claim 1, wherelhetRE 8 (LI DR REHIANIATO Py S0 brsed SWQ%WQQDBPE BiSlymer. 22.
The nonaqueoust¥tisdaiditcgnpasition according to claim 1, wherein the at least one thermoplastic
polymer is contained in an amount of at least 30 wt% of the whole composition. 23. The
nonaqueous, extrudable composition according to claim 1, wherein the at least one thermoplastic

polymer is contained in4fh amOhsBPkelessidRHRoPBIdHe AR ESHpEStBF 7 Whefeihe

nonaqueous, extiHdaple-capYAsiisraAncarsina o claime of B/heseimiheteompasitionitfas a substantially
uniform nicotine c%nte tthrougho#t the com&osition %lqjgtrélthgh r%lagvg g:%rgc a}‘rgsgeo\fiation of nicotine
content of productS%8tPGYLS S HE AR OsAENE s than 5. " 295 *rhe nonaqueous, extrudable
composition accardigxionetalyn’0;4vhmicie diasehadutakingousankcavitysiatiieare first mixed with a
high shear mixer. WO 2099/048522PCT/US2008/011324 55 26. The nonaqueous, extrudable
composition according to claim 1, wherein the com%ositi n further cor‘qBri es aﬁilic geéprgterial.

27. A smokeless tobacdP proditd EBIMHERJLPRRERPIIUE BFEHNGNY 7 Fbe P Sh&Ning a
nonaqueous comipesitienttamprisinglatieasitbné shérasoplistic polymer and tobacco, the sheet
comprising a matrix comprising the at least one thermoplastic polymer and the tobacco distributed in
the matrix, the matrix being soluble in a user's mouth and resulting in sustained_release of nicotine to
the user. 28. The skfbkeld$€ AL SR SARREREIEHTY 26QHIN'P, B aify HHRERELt has a
rectangular thin stfip shapeas a udFomhieysmdketasgdalbadedyproduct according to claim 28, wherein
the sheet has a length of 1/16 inch to 4 inches long, a width of 1/16 inch to 4 inches and a thickness of

5 to 50 mils. . . ‘
51. The smokeless tobacco product according to claim 27, wherein

at least one surface of the sheet is bumbled.

52. The smokeless tobacco product according to claim 27, wherein

at least one surface of the sheet is coated with a tobacco powder.

53. The smokeless tobacco product according to claim 27, wherein
the at least one thermoplastic polymer is contained in an amount of at least 20

wt % of the whole composition.



30. The smokeless tobacco product according to claim 27, wherein the at least one polymer comprises
polyethylene oxide (PEQ). 31. The smokeless tobacco product according to claim 27, wherein the
at least one pé)mﬁ% Cotprises hydroxypropyl cellulose (HPC). 32. %%’8‘2%"8{?8}&35754 tobacco
product according to claim 31, wherein the PC comprises HPCLF, HPCELF or HPCEF. 33. The
smokeless tobacco preguct ageotdipg dr kA Ao pAsHsiN Haedranaauensiscompesiion does not

include a plasticizer. 34. The smokeless tobacco product accordirg%);%tglaimﬁl wherein the
nonaqueous corSRIIRASHIRS HEFHRARRIG RANSRI A RIS S 8%, CPRYS5H0 1011374 56

35. The smokeless tobacco product according to claim 27, wherein the tobacco is in the form of snuff.

36. The smokeless tohacco paduet AcGording 10 E1aiMB At ELARERGTRRLISIRG:A regsA| absorbing

enhancer. 37. The smql_(eﬁass tobacco product acgording to claim 27, further comprising a
buffering agent toecsmrsRiga rataimieeshpbtion % 1088 he smokeless tobacco product
according to claim 37, wherein the buffering agent is present in an amount to provide the product with

a pH of 6 to 9.5 when ge CO?R“%%%EQ% a.ggg icrcl) the sqr'sC ggp#;g} to da%%.ﬁ%g}gmless tobacco
: eto avi

. Ef S ro ucba 194 . .
product according to claim 2 WReTem acco Is a tobacco ng a tobacco specific nitrosamine
content less thathB pipeet is thidkerteasiacislékanepattd product according to claim 27, further
comprising a mucosa] absorbing enhancer. 41. The smokeless tobacco product according to

claim 40, wherein the mucosal absorbing enhancer is diethylene lllyc?(llraono%%)g\é%?gr 42. The

smokeless tobacco prorguct a@&%ﬂﬂ?&?@éﬁa‘ﬂ?ﬁ%@éﬁﬁ & LENoSifich in ess than 4 wt %
water. 43. Tine ssbakeleisptebactn produciumtcoldrmtarc/ 0t 23, Jodttes pEApetdnas a flavoring.

44. The smokeles UG e oRLoBh cPEisigragsdeizer. WO
2009/048522PC%‘?U%@@?&%/%E%%}%%%% 4 F.Q'Is'ﬁgrg%olfeless toggcco product agccording to claim

44, wherein plastibee pRTHRIRIEERS LT IRBIG IR Iene glycol, polyethylene glycol, glycerin and
glycerol. 46. The smokeless tobacco product according to claim 45, wherein the plasticizer is

present i an amount u (0 309 seeeon e EIONL R IEHMARASIRITElnercid - The

smokeless tobacco product according to claim erein the plasticizer is present in an amount up

to 30% based onhiitohesghtioprsamamaspRReEH AR than 109 meamhEieRedY5haAR%0 product
according to claigy 4fesvhieisibtAR Shieebhamarnavesagatdissehsicritroeals tmblzerounes,

measured for a sheet having a surface area of approxim teLy 1-1.5] '}Q; thickness of
; i : a5I0gRHbEE
pproximately 1M B T S CE Sy e el
59. The smokeless tobacco product according to claim 27, further
comprising a water insoluble polymer in an amount to lengthen dissolution

time of the product.

60. A combination of at least one smokeless tobacco product
according to claim 27 and a package in which the at least one smokeless

tobacco product is provided.

61. The combination according to claim 60, wherein the sheet is
formed into a continuous rolled sheet, and a package within which the rolled
sheet is provided, the package having an opening for removing a desired
length of the rolled sheet and a cutting edge for cutting the desired length of
the rolled sheet from a remaining portion of the rolled sheet provided in the

package.



49. The smokeless tobacco product according to claim 27, wherein the sheet has a tensile strength of
atleast4lbs.  50. The smokeless tobacco product according to (:Iair[gczr?U &%ﬁsiﬁ%‘e sheet has a
uniformity in t%or%f%ﬁ’é‘f&‘8?2i0%. 51. The smokgless tobacco product according to claim 27, wherein
at least one surface of the sheet is bumbled. 52. The smokeless tobacco product according to
claim 27, wherein at least one surface of the sheet is coated with a tobacco powder. 53. The
smokeless tobacco product according to claim 27, wherein the at least one thefrm?{ala%i[%golymer is
contained in an amountéf at IER&COMRINFHUT AREAHABR RHABERHNRRS! @ Pluraiity ©

2009/048522 P CBHSR008/@ob 2374 18 iEhesprokieles inttieapeckpgeduct according to claim 27,
wherein the at least one thermoplastic polymer comprises a water soluble polymer. 55The smokeless
tobacco product according to claim 27, wherein the composition contains less than 80 wt% tobacco.

56. The smokeless tob&&co protueeabiRRtitTyaererding 27 e @i tHEeheeT R ilker on one end
than another.  {sp4cdhesmRkeless dabastnprosiuatateriding to claim 27, wherein the tobacco is
present in an amount of less than 100 mg and the product has a maximum measured nicotine plasma
concentration greater than 4 ng/ml when administered in a single dose. 58. The smokeless
tobacco product accordidg to AlampRFiead treasthatobacice BRjidisem NPRAAHAMINt of less than 100
mg and the prodygthas sl ASRHRERE DI RIGHAAGIRARNYGTRR VERaUS BiBeCik ke from zero to

infinity greater than 23 ng/ml when administered in a single dose 59. The smokeless tobacco

product accordindPt8'dRaki™EY. BerRIRFDIN FrRATEHA TRy %alaﬁ‘@tﬁé)ﬂ/?nlésr%oén amount to lengthen
dissolution time afubihgratiyeind havity Arcavebagatidinsof dible tisteonkedsimbRetesstashacco product

aceording to clairg 27,503 §ACkAYR KINHITH 118 BHFBPLURE SRAlRISSSaRRGea BipBLCt i provided.

61. The combination accor ng to 0, wherein the sheet is formed into a continuous rolled sheet,

and a package witbriaximeieliel e dnshaed & thiekness o prriagteal i aR bining for removing

a desired length gidbsvelies, sheatanrdiasuting edgerdor cutting the desired length of the rolled sheet
from a remaining portion of the rolled sheet provided in the package. WO

2009/048522PCT/US2008/011374 62. The combination according to claim 60, wherein a plurality
of the smokeless tobac€d prodinetsmenkprsddebriectherpdidiiarfsording 63 cipie EdniBiHdtlon according
to claim 62, furtheprRmAAgIAg1RBAREO Powder dusted over each of the sheets. 64. A smokeless
tobacco product comprising a nonagueous composition comprising at least one thermoplastic polymer
and tobacco in a form that may be placed in a buccal cavity, on a palate of a user or sublingually and
having an average disséhitionTthasnbEdeSOtotiactesratketansdbing eotaipdtomitetRE form of a

sheet having a syrfa¢g.ared SfaRRIAXIMakR)Yolmlopdnshald a thickness of approximately 10-40 mil, to

dissolve fully in a buccal cavity of a user. 65. The smokeless tobacco product according to claim
64, further comprising a flavoring. 66. The smokeless tobacco product according to claim 64,
wherein the tobacco prajuct iFiethadreamwsf @ishest product according to claim 64, wherein

the tobacco product is shredded.

68. The smokeless tobacco product according to claim 64, wherein

the composition contains less than 50 wt% tobacco.

69. The smokeless tobacco product according to claim 64, wherein
the tobacco is present in an amount of less than 100 mg and the product has
a maximum measured nicotine plasma concentration greater than 4 ng/mi

when administered in a single dose.



67. The smokeless tobacco product according to claim 64, wherein the tobacco product is shredded.
68. The smokeless tp/(l:))/agzco product according to claim 64, wherein the CP%%ggi}}igp 1(:3(;5|tz;1ins less than
50 wt% tobacco> " 69, The smokeless tobaccggproduct according to Claim 4, Wherein the tobacco
is present in an amount of less than 100 mg and the product has a maximum measured nicotine
plasma concentration gieaterthagdbReEas YRR @APAbSE erE dndinging eattosist, wineP&D9/048522PC

T/US200811)11374 oil _70. The smokeless tobacco prod ording 1o clai herein the
tobacco is prese€itPRACSMISRESPIELS ?Haar{‘%%ﬁg?%%%%}?é‘ %%03@ %3;1%2%% gﬁ!&ﬂ&:ﬁﬁg%"a nicotine

plasma concentrgiiarevaisdsrtinmécotinespfesmaz epocoritifitiity yeess tRATYIHEAM F@ei%dministered
in a single dose., . .. 71 A smokeless tahagre PLdkiRkeampsisingidgieasieand tobacco in an amount
of less than 100 mg ahd fﬁavmg a maximum measured nicotine plasma concentration greater than 4
ng/m1 when administered in a single dose. 72. A smokeless tobacco product comprising a matrix
and tobacco in an amopnt of fesmihranidbmgangrbavinganpsisagmdataxdodtinbasiaema
concentration versus time curve from zero.to infinity greater than 23 nofplwhen adepistered in a

|
single dose. 73N ARG SrS?naﬁlnng a trgrgacco product, comprising extruding a nonaqueous
composition conpeising cuirleeiratinn ieatRsRatid pelgHuhe SRMBIRES B HEN 20 wiv the
whole compositigp and tobacco through an extruder to form an extruded sheet of the nonaqueous
composition. 74. The method according to claim 73, wherein the extruding of the composition is
carried out without injecting gas into the composition. 75. The method according to claim 73,
wherein the at least ongpolymeantomiessdsheolye s exit igMEE) MatrixZdriRe3Fethod according

to claim 73, wherein the at |least oneolyine! FgaRIsasiy dosvesumdsedlwieserdiReama  77. The
method according to Jaim 73, wherein the extruded sheet @?&?}@{thmk est%é)f gato Sanlls. WO

2009/048522PC FRISTBOHIRN1EIFYS time sHVAHIOMAREI R 8 elaif 737 Wherein the
composition is exprideskdatiniserraenatusngldfitieatly low and for a time sufficiently short to not
substantially increase a tobacco specific nitrosamine content thereof. 79. The method according
to claim 73, wherein the composition is extruded at a temperature of less than 200F,. 80. The

method according to cld®a 73AWmRhsIA RS IRbRGS LRIASHSH SPRRERBLRYE'BP S50F. or lower
and for a time of 2 yniRutes.eickiabosition&britRimettshaceosding tmplaitic iR yher éirethe

composition is extruded at a temperajyire of 400F . or lower and for.a fine 0f-2 fiBuigsLy less. 82.
The method acccﬁﬂm\jnfoo Eiii ?Uv#&érvé’?r%’ t hee r\?@%%%\éey@lﬁ)s comp%sition further cobn?f)rises flavoring.

83. The method aotordintptiouiamm s2rviesieheeiObARIBOHE XTSI ARvoring is in liquid form
and the extruder is vented. 84. The method according to claim 73, wherein the extruder is vented.

74, The method according to claim 73, wherein the extruding of the

composition is carried out without injecting gas into the composition.

75.  The method according to claim 73, wherein the at least one

polymer comprises polyethylene oxide (PEO).

76. The method according to claim 73, wherein the at least one

polymer comprises hydroxypropyl cellulose (HPC).

77.  The method according to claim 73, wherein the extruded sheet

has a thickness of 5 to 50 mils.



85. The method according to claim 73, the nonagueous composition further comprises a plasticizer,
86. The metho\igoaé:?%glr?%g%to claim 85, wherein plasticizer is fat least onep\%}c})%(g%%a%lgpe glycol,
polyethylene glycdl, glycefin, glycerol and a wateg,soluble edible polyol.
2009/048522PCT/US20081011374 62 87. The method according to claim 86, wherein the

plasticizer is present in-2f) ameyn}LRHK3A RARE o dRe Height RidhadhermprmmsHcipolymer.
88. The method according to claim 85, wherein the plasticizer is p,resen%n,an a ouniup to 30%
S 98

based on the weATWaR S ALAMBEIALTE SURienty low 85dHAHIMASY fhim 73. further
comprising cuttingothebxtaudait; sheette orobacphispktyifaf simadensteesistent th@@othe method
according to claim 89, wherein each of the smaller sheets has a rectangular thin strip shape or an
ovoid shape. 91. The method according to claim 90, wherein the sheet has a rectangular thin strip
shape having a length dP1/16TiRetm@ihpiherea g tacikatm 8f YIS SHEH G 2 TRABLCANS a thickness of
5 to 50 mils. SdrutiRe Bethad Roeaieing leselaianh8@ofurther comprising recycling any discarded
portions of the extruded sheet to an inlet of the extruder. 93. The method according to claim 73,
further comprising winding the extruded sheet about a roll to form a roll of the extruded sheet. 94.
The method according &9 claimhE3nfkirbé acopngirisity qheissifiy wheesititeduneesitfsultd a portion of
at least one rolle,, ;23 e oRgIbRd RECRTSEDBHOS IR P4n WS BR AL IRAsiRBSFOller is smooth.
96. The method according to claim 94, wherein the at least one roller is textured to provide a textured
surface on at lea!§%ne side of the extruded sheet. WO 2009/048522PCT/US2008/011374 63 97.
The method according to claim 94, wherein the at least one roller is graveured to provide a design on

a surface on atleast ong:side f e GUIEE RS oaif® T RESRL 2cRAPATgSR daim 73

wherein the extruder is a single screw extruder. 98‘. e method according. to claim 98, wherein
the nonaqueous B85BSR e BRAIAILE RFGAGH Y SMead &l B XiMRiel 2 MINY§§ She method
according to claingds3, wherein the extruder is a double screw extruder with a pump to pump the
nonaqueous composition through a die thereof at constant pressure. 101. The method according
to claim 73, wherein the extruder comprises a die and a pump to control pressure on the die. 102.
The method according #2clairhrE3nkifihe econipiisite davaddinyhREeEhEe RETBANeR Yhredded tobacco

product and providipgtagishrerdeddabpreadnadsehdn a package. 103. The method according to
claim 73, wherein the composition is exposed to heat in processing for less than 90 seconds to reduce

formation of tobacco specific nitrosamines.
83. The method according to claim 82, wherein the nonaqueous

composition flavoring is in liquid form and the extruder is vented.

84. The method according to claim 73, wherein the extruder is

vented.

85. The method according to claim 73, the nonaqueous compaosition

further comprises a plasticizer.

86. The method according to claim 85, wherein plasticizer is at least
one of polypropylene glycol, polyethylene glycol, glycerin, glycerol and a

water soluble edible polyol.



104. The method according to claim 73, wherein materials making up the nonaqueous composition are
first mixed with a hi%h shear mixer. 105. The method according to claim 73, wherein the
nonagueous c‘g%f)%sf?%ﬁzfurther comprises a siligate material. WO 2005%4%%8‘?7@82008/011374
64 106. A method for delivering nicotine from a tobacco product to a user, comprising:

providing a sheet comgrising-an extiHded AQRaAYaE ShHAMBROMISRIPAMPpRiSE REtaast one
thermoplastic polymer and tobacco; and @Iacm the sheet in t?ff t}gggﬁal cgvigls gé, on the palate of

or sublingually iPPRE0kEran amaet upHie M BASEEIN RS el fIAReY Comprising folding the
sheet at approxigadjgiyra mid-point of its length to form a V-shaped folded sheet before placing the
sheet in the buccal cavity, 108. The method according to claim 106, wherein the nonaqueous
composition further comprises mint flavoring and the method induces freshened breath in the user for

an extended period.  88. 109 h& ceefeckagRUReda aFn TS & it RRIGECdRtaining at least
one extruded toRacca POAWCE AONNIFNG osheeketpae thbaveanagteatitheomypiaition comprising at

least one thermoplastic polymer and tobacco and a second package containing at least one cigarette,
the first and secBﬂH"BﬁEkages being co-packaged together in an outer package. 110. The
co-packaged product according to claim 109, wherein the sheet has a rectangular thin strip shape.

111. The co-packagedgyoduet.acramingia-slaimy 10 arhersin e shesiiemg terail ofel/16 inch to 4
inches long, a width of 1/16 inch to 4 inches and a thickness of 5 to 50 mils. 112. The

co-packaged protitisidasceharidadoemimPlag Rt AMAIRE MF& P package is transparent.

90. The method according to claim 89, wherein each of the smaller

sheets has a rectangular thin strip shape or an ovoid shape.

91. The method according to claim 90, wherein the sheet has a
rectangular thin strip shape having a length of 1/16 inch to 4 inches long, a

width of 1/16 inch to 4 inches and a thickness of 5 to 50 mils.

92.  The method according to claim 89, further comprising recycling

any discarded portions of the extruded sheet to an inlet of the extruder.

93. The method according to claim 73, further comprising winding

the extruded sheet about a roll to form a roll of the extruded sheet.

94.  The method according to claim 73, further comprising passing

the extruded sheet around a portion of at least one roller.

95.  The method according to claim 94, wherein the at least one

roller is smooth.

96. The method according to claim 94, wherein the at least one

roller is textured to provide a textured surface on at least one side of the

extruded sheet.



WO 2009/048522 PCT/US2008/011374
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97. The method according to claim 94, wherein the at least one
roller is graveured to provide a design on a surface on at least one side of the

extruded sheet.

98. The method according to claim 73, wherein the extruder is a

single screw extruder.

09. The method according to claim 98, wherein the nonaqueous

composition is extruded through the single screw extruder.

100. The method according to claim 73, wherein the extruder is
a double screw extruder with a pump to pump the nonaqueous composition

through a die thereof at constant pressure.

101. The method according to claim 73, wherein the extruder

comprises a die and a pump to control pressure on the die.

102. The method according to claim 73, further comprising shredding
the sheet to form a shredded tobacco product and providing the shredded

tobacco product in a package.

103. The method according to claim 73, wherein the composition is
exposed to heat in processing for less than 90 seconds to reduce formation of

tobacco specific nitrosamines.

104. The method according to claim 73, wherein materials making up

the nonaqueous composition are first mixed with a high shear mixer.

105. The method according to claim 73, wherein the nonaqueous

composition further comprises a silicate material.



WO 2009/048522 PCT/US2008/011374
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106. A method for delivering nicotine from a tobacco product to a
user, comprising:

providing a sheet comprising an extruded nonagueous composition
comprising at least one thermoplastic polymer and tobacco; and

placing the sheet in the buccal cavity of, on the palate of or sublingually

in the user.

107. The method according to claim 106, further comprising folding
the sheet at approximately a mid-point of its length to form a V-shaped folded

sheet before placing the sheet in the buccal cavity.

108. The method according to claim 106, wherein the nonaqueous
composition further comprises mint flavoring and the method induces

freshened breath in the user for an extended period.

109. A co-packaged product comprising a first package containing at
least one extruded tobacco product comprising a sheet made of a
nonagueous composition comprising at least one thermoplastic polymer and
tobacco and a second package containing at least one cigarette, the first and

second packages being co-packaged together in an outer package.

110. The co-packaged product according to claim 109, wherein the

sheet has a rectangular thin strip shape.

111.  The co-packaged product according to claim 109, wherein the
sheet has a length of 1/16 inch to 4 inches long, a width of 1/16 inch to 4

inches and a thickness of 5 to 50 miis.

112. The co-packaged product according to claim 109, wherein the

outer package is transparent.



