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NON- PROVI SI ONAL UTI LI TY PATENT APPLI CATI ON For TOBACCO
FI LLER OF LOW NI TROGEN CONTENT by JOHN- PAUL MUA, a

wonodsad7edpat es Citizen, residing at 234 Chadw BKT/US2005/014477

Circle, Macon, GA 31210 Attorney Docket No. R-03-13
CROSS- REFERENCE TO RELATED APPLI CATI ONS Thi s

i nternational patent application is a Paris Convention
filing of and clainms priority to and benefit from
currently pending, U S. Patent Application seria

nunber 10/ , iy NT
ARl N RBREAAY MR A R ER L e AT
Not applicable. FIELD OF | NTI ON Thi s invention

rel ates generally to tobacc %nd reconstituted tobacco

snoki ng mat gr.j al t Jmki re
particuIarI?&bgﬁgxgﬁgégﬁﬁﬁ?ﬂégﬁ#f[ ¢Eﬁé§ggf?% t he
mat eri al s and net hods that pyovide snoking materials
with | ow nitrogen content. BACKGROUND Tobacco materi al

cont ains_various, nitrogenous conpounds that .can

TQHMR AL Mlhs 2 Enitgd Nates{piizery fraldimg At 9&@%&%%@&1@ Macon, GA
3} 10 ogenous conpounds are proteins, am no acids,

het erocyclic aromatic am nes, tobacco specific

ni trosam nes ( TSNA) Attgeneydlorkes NooR@-13 onpounds f or ned

by pyrolysis or transfer of these nitrogenous

conmpounds. It has beendeterm ned that tobacco quality

i s i mpr ovedCROSB-BRFERFYGE EO RELAJEEMARBIACAHIONSt  has

been found to be relatively easy to renove protein_ o
f r onflhin diereationalratsnbappliedtion fsaRaris Conyatien fliag of and claims priority

to and benefit from, currently pending, U.S. Patent Application serial number 10/855,925,

filed on 27 May 2004.

STATEMENT REGARDING FEDERALLY SPONSORED RESEARCH OR
DEVELOPMENT

Not applicable.
FIELD OF INVENTION

This invention relates generally to tobacco and reconstituted tobacco smoking
materials and methods of making same. More particularly, the present invention relates to
the materials and methods that provide smoking materials with low nitrogen content.

BACKGROUND

Tobacco material contains various nitrogenous compounds that can adversely affect
its smoke quality. Among these nitrogenous compounds are proteins, amino acids,
heterocyclic aromatic amines, tobacco specific nitrosamines (TSNA), as well as other

compounds formed by pyrolysis or transfer of these nitrogenous compounds. It has been



di sadvantages to renoving protein before curing. The
protein broken down during curing formflavor

w@orsoumsds that are i nportant contributors to PEEUS2005/014477
organol eptic properties of the snoke. Another
di sadvantage is that efficient extraction of green
| eaf usually necessitates tobacco structural changes

dé’i@hﬁﬁkd%@oHaEcoCHufdflﬂqurﬂpr(S\%d }B? Qéifﬁ&ﬁ Qﬁﬁ@ ko RBAAERas been

suitable for use as a cigareit | er. Tobacco

fdoh@ ?oe&sﬂeﬁﬁvéf geﬁ%r 'td'rl%ﬁlo\/@ﬁx]o’téﬂ?ﬁorﬁ tu[fx‘ciilﬁ‘ed RBbab fhr, hbBRever there are

nltrogen con of the tobacco is reduced, do as to

dis agt\c{ sttglfaen’rcb%gﬁ(ﬁglht&{fofg cutrlng Tﬁ@ﬂ'gféﬂl brmm% during curing

rog nous™ co especl y proteins,

b R P B 4
5 st SRUBL ARIRRRRR 5 P.;mle% eBhb B3en REEIAT Meossiates
thAsco sl HRRS whlAShSES: Rt ] B30 Rk Sud el Wificdd Wuitable for
s e e qu%%%tg'ﬁ%%%f@%%'?%l? T3B! 5 TP firosen
oot b iestocs Hripredotn g5 Sroratscls SRy SR bbargo- Hawever

appropriate diluent,. |nsol| uble ei ns
nYEOEENSNS F‘H’épquaiisaPspﬁ?lﬂye?rﬂ@lnﬁﬁﬁﬁ@‘?éﬁﬁté% F’g@"{"% s tobaced
These inso| ubl e Pro eins are globular in conformation,

10 lagype, stew prsiRer 6! Volloi dal organocellular nenbranes of
fiber or cellulose cell wal qub|I|zat|?
ext r Bleni pspteiss agerlidded; lﬁf@cfwmaéormlaéie& PHUrHES; & Oﬂ?P’é‘QﬁeW"lammS
difficult when usi wat er or solvents under noderate
(dlsojemorings gbaﬁmb,tamréutelime Alpuayas arpselublpm water; whegeasglobulins
psig) and with shredded tobacco of size suitable for
arsi sghublstin dilvte palf sebitione . Prolaminsare sobblpia dilute apid of alikali solgiens,
cured tobacco can be acconplished by extraction wth
while ghuteling aig selhbledd flcafiobsmiytions. $Sdves Rrpieingchavsrer pisrlam infgtwo of
as the particle size is reduced. However, for shredded

15  thesbfoocdasifichtiensstherebynioeneading theididlicutty of @dcgw@éx predicting the
manuf acture, nost of the protein cannot be extracted
apyropviettedibicotn elnsdlible pobiefids rsakletup 85% td @6%i of thedpigbprptings found in
the conpact and rigid structure of fiber cells.
chied &ibaedol dhegefinsolubietproteink atsagldbulat inuwhformation, swl arehdumnd to
has proven feasible only after thermal and/or
ligeidhiangmatel HRFPleMbiaheadTidei or ceidvlesear]] walle Suiuhilation and
result of such sanple treatnent
extraction of these insoluble proteins have proven difficult when using water or solvents

20  under moderate digestion conditions (i.e. less than 100° C at 65-70 psig) and with shredded
tobacco of size suitable for cigarette manufacture. Partial removal of protein from cured
tobacco can be accomplished by extraction with water, with the efficiency of the extraction
improving as the particle size is reduced. However, for shredded tobacco of the size

normally used for cigarette manufacture, most of the protein cannot be extracted by water
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is poor recovery of the solvated particul ate materi al
Moreover, cell wall penetration does not necessarily

WO e@d/11®1Ppr ot ei n sol ubi li zati on, since plant prPOL/EEINGS/014477

differ in their conformty and sol ubilization
patterns. Many of the current processes used to reduce
nitrogen content in tobacco material enploy enzymatic

al6RAPRHNEE AR isBuE §PRieR haR BPML §orﬁﬁhcp£rﬂ4t%1&1§%tdr@@f fiber cells.

protei ns and ot her nltrogen cont ai ni ng conpounds

paﬂe{rtsﬁdg,] Jf?@lé&h%mtmc?&%%@&vmmg Rdven RaVBIef AN et Bidtmal

proteol ytic enzynes w 'l “break do t obacco protein

licﬂcgr%é'cﬁﬁ'ﬁléa X%ngpcfs% : eal? é gg@@%tr Sth%b‘i‘mﬁ%s%a(;ﬂSQ%}PJamf)}éttreatment

acco can such enzynes I'sc

is F? recov%%yr c‘tsoﬁlateg aé%z&te%?a%&fai bﬁgre%pcq Jeﬂ ﬁJ né;l{atlo? does not

ueous

b I
r§eRahie e A R s
ted ron1the tobacco and inoculated with a yeast
@@?F as it grows, renoves the soluble

g; glt I}?f@p)é?{ tg (I;rLF nt {S %‘;)QEIS%‘T%@)% e?iCt b ﬁéﬁntg?tﬂlé tobacco material
protein-free extr is C entrated and added back .t
elppllgy epAyaRte cppqugds angémﬁxggléﬁagg{xts 1g bre liﬁ fggprotq.%s and other

4,887,618). descri bes a proc whi ch t obacc
PESTC N BE TR R 6 PP {%B%felequn&%s fouhd that
remai ning after extraction is se arate

pEsolitic sRZYniES el bispk Aowmtoksceg Repisip abig @a ﬁlb!f fragments and that
proteol ytic enzynme. The protein-reduced tobacco

stgip oapiehaca @be Heatehbyseh sy mes dAaisehi o ale Uah b2 rN%d

The water extract is concentrated and added back to
4108 3¢ dessrihed g paeayal ofipaetein fromHebasae Hiphigan agucops bion of a
by Bernasek et al. for this process is that the water
pmmol»mc@nwm/@her@zyrmwﬂ@imo@fns eisisigeqneposerbintorfelubiecingmeats. The
can be retained in the final product.DeG andpre et a
eXttacBis setarated\bom ﬁgeaqbamgcsaﬂ)inqcegtﬂde\éthaa yeescokbwewliele agifigrows,
tobacco is extracted in an aqueous sol ution having a
remgvesithe aoltiblapebtgin fegroénis indheesxirgotiby nidtabolie atsimwilajipn.cAfter
enzynme, if used, is chosen fromthe group conprising
rdnievabeftheydast] tha pobidinHfigabxteantziy nesentitive aad ag¢deddacisodhe tobacco
commercially in the food and detergent industries (ie.
sihpy.i Baastk eNeUlU.8sBit, NonZcf8a)6es) describbcap@sas Jn which tobacco is
avai | abl e from Novo Inc. were found to have been

fiest Eaedcied@vifhOvater. The tobacco residue remaining after extraction is separated from

the solution, mixed with water and treated with a proteolytic enzyme. The protein-reduced
tobacco is separated from the enzyme solution, rinsed and dried. The water extract is
concentrated and added back to the protein reduced tobacco. The advantage described by
Bernasek et al. for this process is that the water soluble flavor components of tobacco and the

nicotine can be retained in the final product.
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protein renoval fromtobacco. These enzynmes were added
to the solution in the concentration range 0.1%to 5%

worwsaizeidhe t obacco material. *Trade-nmark The PODUS2005/014477

descri bed processes primarily rely on enzynes to
renove protein fromtobacco material. D sadvantages
arise fromthe use of such enzymatic conmpounds and

S B TSRS SRR
RO of Aol %Pﬁ‘gﬁaéﬁﬁ%f?ﬁtﬁg R tisehpate- oS i
cuae, drsmarteorg oot eBa roeo @AEQCZ%%f?r}%ﬁial enzymes. The
B aonvebgRge ot e it DAL vae%ﬁse* " Retiraser,

addi ti onal expenses. Furthernore, micraobial ag

- Hngekpkehon AlealaseRbaveiiahie fom Nowe Incg e feund i fasen etfective for

reacti ons that generate undesirable by roducts
prpteiniemoveliffpiaiebapecy CRisseanzym e o added inbe molitionga the
content in tobacco material enploys the use of an
cahdeatrptionrrangg Psl% to BoMiviobthe tehgetogsderdal. al . (U. S. Pat.

No. 4,716,911) also realized the di sadvantage using
Jrolegnk enzynes and proposed using either an al kal

or a conbi nation of a protease and a non-protease
depolTheebars descobet frecsssep pumetily rels wp eadynies taugmove prafefin from
processi ng schenme simlar to that of Gaisch et al.
thionceymaterialt Disadvdntagasiarish fitomathé adei of euch@hzpnpatin sompounde and
strengths quoted by Poul ose et al. may have a

ageitet Brpagicslag fehgyaies are dxpaptvg i sinsitive, and degeadsfprdtéias into amino
t obacco. Mdreover, the use of a protease conbined with
aridd eyhidhyterelrta sendimith die tbiaceometedaloiiic alko thppeho dahertzpmatic
protein renmoval. Mia, et al. (U S. Pat. No. 6,508, 254)
dotlpahies 1dafe Residaésitmdobato MatenilAiteprocessho nsdditiasiakty] special
tobacco material having a reduced nitrogenous content

W dIRQUbqURRIeRY ahd e REdRbRNBroasS Qep ot ifsttivating thdenzymes @¢.
enzymes. In Mia, et al. the tobacco material in the

é‘té&hﬂh&tﬁclﬁ\‘eu aultGHsEraafthdprot &Y tohiir addif@fal exfef¥s. Furthermore,
fines, |am na or scraps, and/or burley stens was first

ARALRE h&BtsWMstdindRa @ff%f@@éé@o £l ¥edatise ubld@nte@ fdabfidnd ehat generate
[iquid extract was en separated from
undesirable by-products.

Another current processes used to reduce nitrogen content in tobacco material
employs the use of an alkali or caustic solution. Poulose etal. (U.S. Pat. No. 4,716,911)
also realized the disadvantage using protease enzymes and proposed using either an alkali or
a combination of a protease and a non-protease depolymerase to effect protein removal in an

overall processing scheme similar to that of Gaisch et al. However, it was found that alkaline

solutions at the strengths quoted by Poulose et al. may have a deleterious effect on the
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t he tobacco fiber portion. The tobacco fiber portion
was then contacted with a solution containing sodi um

wa@e®satmwiand/ or sodi um hydr oxi de and/ or pot assPTIMUS2005/014477

hydr oxi de. This solution was al so separated fromthe
tobacco fiber portion. The tobacco fiber portion may
t hen have been washed, refined and processed into

DRSPS PUREE SRS i P i e
oncentrated and added back to the sheets. There is a
SRRBRTEESHIBY o 4R CCROORIST LRFTSh KAFBEITPROpr ocess by

whi ch the ni n conten snoki ng terial my be

r educAtf- & ﬁfﬁi’[ﬁgfaé-avpn&%%% ieiego aeiad foppudisg a
products and remaiins i.n a formthat can be processed
repRnstityied dpbagso material Aaying apsduced mgragsrous gatters dthpydayigg the

an efficient and effective reduction of proteins and
Rreblems asseigied il theisopomanass. o Mus, tak thedphascq waterial in the form
provide a technique for protein reduction in snoking
ofeftuscigr andvbyriey voledeafoticras fines, leminpariseraps, dedjerdualey gpms was
of the tobacco structure and is econom cal and

it qoptagied WitBRn BueSuMUiRYt. GFhe TesmItinENIENT legiacT es thee separated from
invention relates to a nethod for providing a

the tabaerpifibar patien Fhe tobacso diber poirting wasttlani cahtagiad with asolution
reduced nitrogenous content. The process starts with
¢dnteéniggisodtinmaandtate agud/ob sediwy hyrbreide andi/ar potassifno hydrofide. This
whol e | eaf, stens, fines, |am na or scraps. The

fobivma saralse sdpatatadSrofi ths tobaartfibet wuitio. t Pheaobaacpuleen portion may
solvent. The resulting liquid extract is separated

theohave beert wdshed; eefinked end grocessedrinto Tdeendtiahatiobacts beets. The liquid
portion is then processed according to the present

éxmdei idnDthe adit@usientesittadtioh rhdytiavelbdeEbl cefiidatedohd added back to
di scarded, processed and/or concentrated and added

thaehkeetsp t he processed fiber portion. The tobacco fi ber
portion is then refined and optionally digested with

an aliatd is & akdditb rovidEaa etdmlidall Gorh SHiECE Prob@s BY mlchitie nitrogen
then mxed with cellulose fibers and optionally inert

EBRLRE bRhokinkMatdrRe by BBcanded ithdBMedVing rBRi@a B} EndeSirable by-
organic. The inorganic inert material that may be

@% %Ng%,‘léiﬁwkgig&qggg%% dah BEpRcAREN iGR) Japdr? Bardosst.UHRIS process
must provide for an efficient and effective reduction of proteins and other nitrogenous
compounds. It is desirable to provide a technique for protein reduction in smoking materials
which does not cause a physical degradation of the tobacco structure and is economical and
efficient.
BRIEF SUMMARY OF THE INVENTION

The present invention relates to a method for providing a reconstituted tobacco

containing material having a reduced nitrogenous content. The process starts with flue cured

and / or burley tobacco in the form of whole leaf, stems, fines, lamina or scraps. The tobacco



conmbi nations thereof. The organic inert materials that
may be m xed with the tobacco fibers and cel |l ul ose

wWOo pwsadw1chi t osan, |iposan and conbi nati ons t he€BUS2005/014477
Addi tionally, both the organic and inorganic inert
materials may be m xed together with the tobacco and
cellulose material. These conbined materials may then

Birsy %rat?oﬁtaﬁt%ﬁméhﬁq%a RSy v
. h

Fithe it %%omhfﬁ g5 ey e o

AR AP e b R ot 5255

oduce [ Advant ageously, the
RFATEpe agqvw@fé‘eg baR % @r%s%swgé rgaﬁwsx. mat eI y 10% to

50% t gbacco. The liquid extract or WEL fr i

5 aquedkis tehgpspdiher ee&%&theaﬁem apdopfiogally ‘élé%ﬁt"é‘r‘”lﬁb@eaék ali
back to the fiber portion. If the WEL is to be added
httient &hq reeultingylepacee pafesial is then miyedyetiselelossidhersang/optionally
concentrated. If the snmoking material is to be cast
ipert matgrialst They/ingrt pufseials may b dnosganicess Sreanise A he frorapgic ipegt material
added back directly to the forned sheet. If the
thptokayrhy migedyitiatheitebace fihersoad celiviese inghusles CifyOn MgO, MgCO; and
bandcast process, then the WEL i s added back just
gomibinatipes théreoth dhel orgenic sieeianateriadsctbatanaype mMinedwith thaitetaee fibers
sheets may then be used in snoking articles, such as

10 andgallwoseancludehebitosenUippsanrand fcombinatgmstisusofc Adpitiomdly, bath the
t he snoking material provides for inproved snokability
@pthi@andddergdnioinent materials agyrve airddatb grthrey withitld tobacco and cellulose
products emtted from snoking articles which contain
hiteridlo Mhese combined materialk may theabe odf ed sheét vidhepgpemsakitig process or
invention to provide a reconstituted tobacco materi al
dbihder ardiabatdediay g boddded tiidhe AatesiaCasfimonba:t viatbahdvast sheet
anot her object of the present invention to provide a
preddasifly. Ofherfdet Mekedals R@P iRtude Up BRIVPbABEE AnidRddashécd broduddd by the
reduced | evel s of nitrogenous conmpounds. It is a

15 predehiiaVen@ibh.eThe t0backd Sbd?pBARAmay MRS ub &5150% oPthe fihMEed@sheet
reconstituted tobacco material paper with a cured

Pro@ReE By theplesbit ifehifont WdRanthlogsHR A fifisHed khaét inkhBes between

present invention is directed to a nmethod for reducing

ép'fi?oxnnately 10% to 50% tobacco.

The liquid extract or WEL from the aqueous solvent extraction may be discarded or

added back to the fiber portion. If the WEL is to be added back to the fiber portion, it may be
20  processed and/or concentrated. If the smoking material is to be cast into sheet by a paper

making process, then the WEL is added back directly to the formed sheet. If the smoking

material is to be cast into sheet by a bandcast process, then the WEL is added back just prior

to the bandcast sheet processing. These finished sheets may then be used in smoking articles,

such as cigarettes. The reduction of nitrogenous compounds in the smoking material
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ni trogenous content of a snmoking material. A better
under st andi ng of the present invention wll be
w0 e@bitrm from t he hereafter processes and t hePERHAPDLEG14477
foll owi ng such description. DESCRI PTI ON OF DRAW NGS
FIG 1 is a schematic of the process steps
representative of the present invention. DETAILED

DESCRI.PTI ON THE, PREFERRE VBODL VENTS | "

RIS 1 PR Ch B BP B P Tt e Eeafle yvolite products
' . f..th . t i ti.on, tob

et Sn T Ra b B B Gk e or bur | oy

stens,, scraps,.fines, and cut |lamna are con ted at .. .
ot oo Bas TEORRT s presgne Ao BB 8 rtoBnfted (sl ahleral wit
wat%{, a}tgfa,te erature of about 60 Cto 90 C for

refusemt levelvel HigosEneHs GPmPeYES.cont act i ng of the tobacco

wi th_an aqueous sol vent, process station 1%, may  be
condids anpther objeqt o the gresent ipventionp proyiflesducthed oianajgnesd,

t he sol vent and tobacco are heated and may be agitated
refongfityted tofaccymatqriakyyith reducedderslts of nitogenaes C@&mquag%- or

weak extract |iquid (WEL), containing flavor
conp8unafirthesobiechaf the argsant Bvention te plo¥ide a recopuitutediopacsp

at process station 12. The tobacco/solvent m xture
nfagerrabpengt With 8 cered tobpeppilesirlikq tex@irg. hen punped into a
centrifuge fromthe m xing vessel and centri fugal |
sepaMarepartieularhyt thepegsent divgntidngs dirsotagrte a mejhoddorf rieducanedlhie
torenove the tobacco fiber portion 17 fromthe WEL 13
néftogenms esigegtofib simpkid@mafttial. \WbetitSuidlanstabding eStde predent gyvention
reapplication to the fiber portion 17 with or w thout

veif ppa reatigedorant g hieregfick procksseomd tienfradiphesfollowihg sudkidestBption.
may be deproteinated by contacting it with a solid

phase adsorbent at DESTRIBEION @FiDRAWANGS sol i d phase
adsorbent, such as such as a bentonite and carbon

coNntRaG NIl iga etismstiastithe procesd stepd repirésnththve ofifiie ptSentringention.
vessel and then separated therefrom by centrifugation,

or a SipETALEDIPESGRIPTTON OFCHSS PREFERRBDWMBODIVIENTS! .
The WEL 13, whether treated at process station 14 or

unt r @@} prtfere@ MediodioR Barfylimb/dt thHe MRRYM EbEustRY prdtess diehe present
concentrated at process station 16 by vacuum

IRMRRGH, 3626800 mAK1d ARG fofnh BEfludRRikdd a@ﬂ/oﬂEurle@)éteuﬁg@f@@, fines,
several alternative processes. The tobacco fi ber

AR Chi 190in} freBRYtaBtEd hi§hrdREtARA 1 HniB Sk 8Gucdlis IRBE Sisch as water, at a
station 18. The refining process at

temperature of about 60° C to 90° C for about 0.25 to 1 hour. The contacting of the tobacco

with an aqueous solvent, process station 11, may be conducted in a tank or similar mixing
vessel in which the solvent and tobacco are heated and may be agitated or stirred. The
resulting aqueous tobacco extract or weak extract liquid (WEL), containing flavor
compounds, is separated from the tobacco fiber portion at process station 12. The
tobacco/solvent mixture formed at process station 11 is then pumped into a centrifuge from

the mixing vessel and centrifugally separated or alternatively the mixture may be filtered to
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process station 18 consists of fiberizing or breaking
down the tobacco into smaller fibers. The digestion

wWEe@ses®1at process station 18 consists of addP@myUsINes/ 014477

part of the refined tobacco to about eight parts of an

al kali solution having about 1.25 %to 12 % NaOH or

KOH. The tobacco is digested in the alkali solution at

about .1 F tg 190.F up t ours. Alternatiye

St i eeoub bt a5y 113 blresd i . THE WL 1

t obacco at, about .120 or., about taq 30 .M nutes at .

B0 e er SOl gion i 58 B Rr ong o e el bragessing
n mxed wth celluylgse fibers and optionpal.ly inpert .

B orareboginisiobe Sty P EoroGBieBisomagtng kit sotd

to 50% of the sheet forned at process station 2 1. .

@At g et a5 prpcess SRRl vik solld plgee a@wﬂw@% RS sy @ pepnite

to 50% of the sheet formed at process station 21. The

BPBRBFOiHBINg adsorbept, iy naixed with g@é@EL d8 it 3 vgysel gndhign srparated

i norgani ¢ or,_organic. The inorganic inert materials

thergfromdy cpririfigaiean, of 2 Hilprescpasyn Psocessyeslkkngiyg in the art. The WEL

cel lul ose at process station 19 include CaCd3, MO

Ny Bbetherdreatseisl pracqss patiqnhidros gntreafdecaptaizing Bayon epmpounds may then

materials that may be m xed with the tobacco fibers

kerpnecairhigd asoeess firtivnd 6 by yeammoryap®atione| ude chi t osan,

| i posan and conbi nations thereof. Additionally, both

t he orhgdehaccoafilzér pertion dhingy mdsrao savardralteringtivesyodgeses. X Bk tobacco

together with the tobacco and cellul ose material at

fohreo persion $7 atay barci@ed didaligasted bt pratess statiam 18d déd rediining process at

process station 19 may include up to 20% of the sheet

procasestatin [8roondssofitetiziog oZbrdakingiesa thotobagte dato smaller fibers.

materials may then be m xed with the WEL 13, whet her

Theatigestionlgrocashtitrpeadesshtalion 48 démsistsadndding ol paet of the réfined tobacco

process station 20 a binder and hunectant is added to

foABoutieiphtipts of Biealkalkdolrtidon hedhy dbongl.25 Yol 96BaOH or KOH. The

station 20 is then cast into sheets via a bandcast

PbALE HSdigdsted iOMe Slkals balhiticant Zbbut THe F3heel°F HespHotI Hdrs.

fromprocess station 2 1 is then cut and added to

ARQASRRIYPHIEHEch Ry Be heBABEMed b Rstodhvih 6 Bsbiccdta@hboRn120° C for
34. Alternatively, the tobacco fiber portion may be

A0 1508 38 niMiteCR 860wt i ld Dpsis? THB Festltitg tobabdolnA&Hdl W tR§Enixed
fibers and optionally inert nmaterials at process

wiRtdIRDsE Bberd A1 cﬁﬁbﬁﬁ&‘%ex’ﬂ: rﬂﬁéﬁalﬁﬁtp%c!eﬁl statiBh 19F PSS may make
station 23 e inofganic or organic. The inorganic

may b
T R R
between about 10% to 50% of the sheet formed at process station 21. The optional inert
materials at process station 19 may be inorganic or organic. The inorganic inert materials
that may be mixed with the tobacco fibers and cellulose at process station 19 include CaCOs,
MgO, MgCO; and combinations thereof. The organic inert materials that may be mixed

with the tobacco fibers and cellulose at process station 19 include chitosan, liposan and

combinations thereof. Additionally, both the organic and inorganic inert materials may be



i nclude CaCO, MgO MCO and conbi nations thereof. The
organic inert materials that my be mxed with the
wo owaacw1d i bers and cel l ul ose at process st atiPCT/BS2005/014477

i nclude chitosan, |iposan, and conbi nati ons thereof.
Addi tionally, both the organic and inorganic inert
materials may be m xed together with the tobacco and
cel l ul ose terjal at process station 23. The |j t .
TiapLiPeERE S eBrosh and i TEERSwaleRt o Rrodeha eS| idper
forped at process statjon 25, The t C fibe
R LG PR 00 80 BUvABIucE S o, ANAGLGe ShafElopmed at process
for t process, station 25. These cqmbj n terials
HA090 5t FEHB PO O B¢ ot REREE W8 g A ny whedie rated
treated 14, untreated 13 and/or concentrated 16, At .
14y eptesated 43 a@%ﬁmpﬂgatﬁﬁi heteft RIAeeshEiphn0 29 R binder apgtfuppnectgnt is
the m xture. The m xture resulting from process .

5 addedtodhe mixtyre Theanixgue resylHingirern pracess\sagon 2 isibrarast into sheets
process at process station 25. The sheets resulting . )
i ® handeast proeess alirpasss g@ion2d. Thesheets respltiag famauoqess station 21 is
t obacco produci ng a tobacco bl end at process station
tBen cuk pndeadided fodebacep praducéngirddbasenblend #eacpssrstationg4.a
bandcast step in the present invention the process of
t he pviematively.rihetabicon fiherypopionduaydeséfinsd at/pracess gatpnmr22 and
maki ng process. Twoenbodi nents of the present
minedwith oelludrse fib¢rownd optiomaltyinet tatedals alquoeqser ittiond 3 pdheeptional
maki ng process station. In one enbodi nent the tobacco

10  ifiirbmatepals bt proceds/staton 28 fmayéded irnghniti gesgaeit. Jhe proogaessnert
station 26. The refined and di gested tobacco fiber is
thiteriulnthaanhywbetthixedvithithesebatddofitiess amd delbpdse anprotess btathomt 23
materials at process station 27. The optional inert
inEthdy CA0 G, RgOpMpOEs 3né t@hbiteliods'themyf. DkheiongihFandrcmaterials that
organic. The inorganic inert nmaterials that nmay be
Haytnived With BR tbilbactiserd dndeesuleact protdss btageh 28 inglnACehdBsan,
station 27 include CaCO3, MgjO, MyCO3 and conbi nati ons -
lifoeme afd cofdbmaBbsandreot] AGditiofELyehotRkR orddatc 8 ¥inddganid K&l
with the tobacco fibers and cellul ose at process

15 @ididiPRayte miel WisthewiiPmhe fobabdoRRs 38l1uldkB thabiabit pdckRRation
thereof.” Additionally, both the organic and inorganic

33Nk SR RAtE BN SmBPNCcIRge P 6289F GRS BiRlcadl shBet el @PREERs

and cellul ose naterial at process station 27. The

Fe@ﬁ)ﬁtZ MehElobics ﬁH@rﬁpo&‘t%ergﬁnH@ up Qo ZB%0Phhe bRfIcEN SRt formed at

5.
ormed at process station’28. The tobacco fiber
;995e§§ QRBY. TREE cHRbin€d materials may optionally be mixed with the WEL 13,

7]

whether treated 14, untreated 13 and/or concentrated 16. At process station 24 a binder and
20  humectant is added to the mixture. The mixture resulting from process station 24 is then cast
into sheets via a bandcast process at process station 25. The sheets resulting from process
station 25 are then cut and added to tobacco producing a tobacco blend at process station 34.
In addition to the embodiments incorporating a bandcast step in the present invention

the process of the present invention may produce sheet via a paper making process. Two



50% of the sheet formed at process station 28. These

conbi ned materials resulting fromprocess station 27
wae@stiism nade i nto sheets via a paper maki ng PCDUSRE5/014477

at process station 28. The paper sheet resulting from

process station 28 may then have the WEL 13, whet her

treated 14, untreated 13 and/or concentrated 16 added

back at process station 29. The paper. sheets resulting,.
cRPofirEpsBLEE PEdal i Ss 4 orRanPRAR LANRIPLAES fhre Rding
t obacco, produci ng a tobacco bl end at process station
PSS SiQRot her enbodi ment i ncorporating a paper neking

process the tobacco fiber, portion 17 i i rst. refined
P © pine oy e SR T ok i BiSRe B digtsfediabfiocess
then m xed with ce]lul pose fihers and Qpt.i qnal i nert
sipEPR £6-al e rgtined ey digested tohacgh ?lg%ls %ﬁ’é"@%@i"ﬂ%‘?lleﬁﬂ%@r ers and

materials at process station 31 may be_ inorganic or )

5 opigpaty dnertmaterialiat gEasess staten £7- nieapiignad inepapatgrigls gbgrocess station
m xed with the tobacco fibers and cellul ose at process
2dtmagyi herinagganiq grergaie. Ghetmreamigdneriatcrialh thatyapbevaixed wéth the
thereof. The organic inert materials that may be
toagendfierandisellulotsat procqss Batian 2racledd CatiQus Meh Ma(§h @ad
station 31 include chitosan, |iposan, and conbi nations
combimetidns thkehift Tanergnic ingntatarials that gabiibe mixed withothe tabpeeo fibers
inert materials may be m xed together with the tobacco
aahdelbddsk af seesnwdtioni2lincdudeghivesers, dipgsant andreo@binatfens thereof.
inert materials may include up to 20% of the sheet

10  Adiitiomelly bothrticargaicmsitinagaBinert haterials aiaydbe fmikest together with the
portion may make up to 50% of the sheet formed at
tpaocesnl cellubicamt3Rl atfheses stavivh 2fie Tharmbe matrisls meayihdladegip to
fromprocess station 31 is then nmade into sheets via a
208 thedHsbtTornd @€ proSesa btafisnii8e S3he sdbatdodibeBRortidinmayp make up to
sheet resulting from process station 32 nmay then have
Sobeo MR shta foriratah procdsk stati@ 8] ATheserdotmbiricd thaleiaBresubiing from
concentrated 16 added back at process station 33. The
REREY st&dAOY ardf tREthidentofshie2ts vid £pHBEmakiAg protess 3t précesheition 28.
cut and added to tobacco producing a tobacco bl end at

15 THeQppiShét AbilgRs Bdm pidiessistlibo P8 Mgy BxaRVetie WEL 13, whether treated

i ncorporated herein to illustrate the present
1A SRR 3 Whd/r dfRcdnfheMl b Sdlie@badkaik Pdcstl didtion 29. MTHe§per sheets
t hereby. EXAMPLES 1- 4

resulting from process station 29 are then cut and added to tobacco producing a tobacco blend
at process station 34.
In another embodiment incorporating a paper making process the tobacco fiber
20  portion 17 is first refined at process station 30. The refined tobacco fiber is then mixed with
cellulose fibers and optionally inert materials at process station 31. The optional inert
materials at process station 31 may be inorganic or organic. The inorganic inert materials
that may be mixed with the tobacco fibers and cellulose at process station 31 include CaCOs,

MgO, MgCOs and combinations thereof. The organic inert materials that may be mixed

10
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Exanpl e 1: Burley tobacco in the form of whole |eaf,

stens, fines, |lamna and scraps was first extracted
wowndol/1vaster . This was acconpl i shed by pl aci ng PCT/US2005/014477

approximately 1 part of tobacco material into a vesse

havi ng approxi mately 11 parts of water. The tobacco

and water were contacted at about 160 F for about 30

m nutes. The tobacco.and water was periodically m xed

Bt e et co R SrREcPOUALES | P Rt 1[por g, and

t hen separ ated by. baske entrifuge formng a WEL and

%ﬂ‘f‘%é‘}é‘PP'g%'{‘gBOfS o%%w@aalry’ b Shopsenind B o Patgrials may be

while the fiber was refined or fiberized. A portion of

mRed iertheioviEhith indpesp apd petiilese makeipl altocesistadan # ht he inert

sheet with a MKS sheet fornmer and anal yzed to_ provide

pegHizlpmay ckide pp 3087 offbe shestformed: 45 arocgss statigpd?. t Thedekageo fiber

w th Savi nase* in accordance with the process in )

mostipnaRapmakeatp t P 0%(af th, shews formrg atmpracess stE®e)32. Thess combined

acconpl i shed by placing approximately 3.8 to 4.8 kg of

wsterale resdtingien euopssistation ﬁ{)ts they| made dirfo lWzaetsridg a paper making

approxi mately 200 m . Savi nase*, 40 g NaOH and 114 L

Iwatess at provesststitian 82 Thamapenghset désylbing Eom modtehestaiipn 3 ingay then

at about 57 C for about 30 m nutes while the solution

wexs theeWEbdB oelicther sreated b untfdaed 38 wndlasehcetdatet! il 6 added dack at

then separated fromthe tobacco fiber by basket

weewss stitingeS3aftle dapsc shreets desulfing fiSaniro@sestation 8a tiettlertbeut bhed/added

tobacco fiber was rinsed three tines wth a salt

teadhatdcoqprodigingragotiac8eiblgl dilptdcedsntalion B4.wat er. The ri nsed

burl ey tobacco fiber was autoclaved (heated to 121 0C

and Hihe dolfowingl Bxamples add indotpfrated hereid tb i1RSHraty thic @redént invention

remai ni ng enzynes and fornmed into sheet with a MS

witiead infeatioesf A vaball Yize@dd tiRfeblof f mann anl aytes. A

separate portion of the burley tobacco fiber was

treated with alkali in agganMEIERel-M th Mia et al. This

was acconplished by adding 1 part of tobacco fiber

Bayipigl:about 60% noi sture to about 8 parts of an
al kali solution having about 2.5 % NaCH. The tobacco

was igR$ tdddcdonin iR Gord] BlHoISRAILERS fﬁ\Esﬁ okt arfh%@raﬁsd i@vg{/ﬁrst

about 2 hours. The tobacco fiber was then separate

B@aked whe Wafek f ﬂﬂ?w@@&c&rﬁﬁliﬁk&(%ﬁlaﬁﬂé Hpk XIm¥BS 1 part of tobacco

di scarded. Water was then adde
material into a vessel having approximately 11 parts of water. The tobacco and water were

contacted at about 160° F for about 30 minutes. The tobacco and water was periodically
mixed during this extraction. The tobacco and extract were then separated by basket
centrifuge forming a WEL and an extracted tobacco fiber. The WEL was discarded, while
the fiber was refined or fiberized.

A portion of the extracted burley tobacco fiber was formed into sheet with a MKS
sheet former and analyzed to provide control data. Another portion of the fiber was treated

with Savinase* in accordance with the process in DeGrandpre et al. (U.S. Pat. No.

11
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to the digested tobacco fiber after which it was
refined and fornmed into sheet with a MKS sheet forner

wanwsarmshyzed for Hof f mann anal ytes. Yet anot hBCT/US2005/014477

portion of the burley tobacco fiber was processed by
the method clainmed in the present invention. This was
acconpl i shed by addi ng cellul ose pulp and Ca®3 filler

t t.racted tobacco fiher formn obacco
S H RN RS R S ES Bl aR iy S8 i espected
Thi s bacco containing material was then for into
Ghhse BORFR SolS A e PP oiaias SAIRE ey B D B gpO A 1141
shee re al yzed for, Hof fmann anal ytes, Th .
e YRR CRRCGOdLGT Tas Geestadit %i@%@%ﬁtég@tﬁé 14 fagebept 30 minutes
bel ow. Protein (nitrogen) and O her F?ffnann Anal yte
Whilecie sbytionatas petiodicalty direqd: drhe SpyRIsEl seleionaas dhegisgparated from
Reconstitution Total Protein Tot al Polyphegols
the tokpesp dibegt hagked centifdae and fliscardgd nTheoSayineye* Popjad byrey tobacco
dwb) (% dwb) (% dwb) (% dwb) (gfﬁ) Chl orogenic Rutin
fihes pos Bnsed thaed Emesasietisaliispludgn Bavise DY kpNa( in 8Q:b water. The
<0.1 <0.1 Ol O1I fiber- Control Burley fiber- 1.63 )
rinsggbwley teharcadiber @as autpalaver (hegigd i€ and kedd &t 1Burin.ay 17 psig)
fiber- 2.5%2.49 14.38 O1 Ol OI OI Ol Ol alkali
to insgtivade Byrremginingienzynts apdiopred inB3shextiwild.al MBS|shé®t ForMet and
O | tobacco fiber + cellulose and inert filler 5
analyzed for Hoffmann anlaytes.

A separate portion of the burley tobacco fiber was treated with alkali in accordance
with Mua et al. This was accomplished by adding 1 part of tobacco fiber having about 60%
moisture to about 8 parts of an alkali solution having about 2.5 % NaOH. The tobacco was
digested in the alkali solution at about 190° F for about 2 hours. The tobacco fiber was then
separated by basket centrifuge and the alkali solution was discarded. Water was then added
to the digested tobacco fiber after which it was refined and formed into sheet with a MKS
sheet former and analyzed for Hoffmann analytes.

Yet another portion of the burley tobacco fiber was processed by the method claimed
in the present invention. This was accomplished by adding cellulose pulp and CaOs; filler to
the extracted tobacco fiber forming a tobacco containing material having approximately 25%
tobacco. This tobacco containing material was then formed into sheets with a MKS sheet

former and the resulting sheets were analyzed for Hoffmann analytes. The analytical results

of this example are tabulated below.

12



The present invention was shown to substantially
reduce the total nitrogen and protein content in the
wa ki1t eri al . Neither the Savi nase* nor tPeT/ab100$/014477
treated tobacco |l owered the nitrogen and protein
content of the snoking material near the 73% and 93%
reductions as obtained in this exanple. 0 Exanple 2: A
m xture of tobacco having flue and burley tobacco in a
atio, of about e ne S prqocessed.in ac dance
sxﬂ;gl asféféﬁnge%ﬁ?@gtff#’@@ﬁ%@%q’fscuzsmr&#wwg(aﬁﬁ%?@aﬁw from

d “¢y control, Savinase* treated, and al kali

treated t cco_sheets. The flue/Qurl obacco . .
oo g ot Bt e BB et ol e
ere a fo lghed° ase (§Eﬁ)et cHBogeni®! REGH estdpaiéting 15%

tobacco and separately 50% t olmaico. These base sheets

wer e anal yzed for Hof fmann ayal ytes and the results
Washgg trleys shdwh bel B Prot®in (ni¥logen)<dnd othker <0.1 <0.1
fibertfsPF%hann anal yt e precursor renoval /reduction from
Burlky 6/ BUT | gy, Baseg gheet Reconstiyuti ongjotal pyotei ng, <0.1
Savinade®iraked PO ypl;']enol s Alkalolds Nitrate process nitrogen

(% dwb) TSNAs (% dwb) (% dwb) (% dwb) (% dwb) (ppm

Burley @ber-@r5pgeni2dd Rut i M.38copob-eti n a®ild Wasi@éd 1. 481 8. 50 <0.1 <0.1
alkalieatpd <0, 1 <0.1 <0.1 <0.1 <0.1 flue/burley- Control
Fl url - 0. 3.38,<0.1 <A..1 <0.1.<0.1_g0.1 <0,
Burleye it 5&)’se 536{ r eat Z% FI ue/ bur| ey{a'lal kalﬁblo. 76<9lf.)06 <0.<0;I[_l <0

ce]luloﬁgndlineﬁo. 1 <0. 1 <0. 1 <0. 1 treat Ed
filler
5

The present invention was shown to substantially reduce the total nitrogen and protein
content in the smoking material. Neither the Savinase* nor the alkali treated tobacco lowered
the nitrogen and protein content of the smoking material near the 73% and 93% reductions as
obtained in this example.

10  Example 2:

A mixture of tobacco having flue and burley tobacco in a ratio of about one to one
was processed in accordance with the procedures in Example 1 to obtain a washed flue /
burley control, Savinase* treated, and alkali treated tobacco sheets. The flue/burley tobacco
was processed in accordance with the present invention where a finished base sheet was

15  produced having 15% tobacco and separately 50% tobacco. These base sheets were analyzed

for Hoffmann ayalytes and the results are as shown below.

13



Flue/burley- with 0.21 1.06 <0.1 <0.1 <0.1 <0.1 <0.1
<0.1 15% t obacco fiber + wood pulp + inert filler
wo-bawsnboisnd ey- with 0.75 4.56 <0.1 <0.1 <0.1 <0pdr/882005/014477

<0.1 50% t obacco fiber + wood pulp + inert filler 5

The present invention was again shown to substantially
reduce the total nitrogen and protein content in the
snoking material. Neither the Savinase* nor the al kali
treated tobacco | owered the nitrogen and protein .

. . 0
ﬁpg‘ﬁﬁﬁni%g%@%@@i% vt Bnalypraciiact terayfeduction
frg agcg?é] 'ﬂ Baae hg l e 3: Burley tobacco was I

RecdpERGARS Y Tofd ACHREGANCEM LD the Ppgegdufes (n Ex s
i&gsso% alnﬂroa%,vao};@‘g‘b)bu-f&é\\é control, "o [; %se_ trealSiln)
and al kal@, dvbpat ed tobapah Chfftbgenic Helscopdietin
exanpl e the WEL was treated w &didan adsor bent havi ng
bent onite and carbon, to renove nitrogenous conpounds,

dt he tre®t ed WL wassOddded BAtk t o<the 5 Pdbacco<0.1
flu 'ﬁ#oé)('s. The burley tobacco containing sheets were
processed in accordance with the present invention

FlusMwaeye- a fiodsshed sgbeet as produced hayi ng 9% t obagge
Sa{ih&ks t obaccofi ber + 35% concentrated extract). These
tieptadl shed sheets were anal yzed for Hof f mann ayal ytes
and the r lts gre as own below. Protein (nitrogen

F'“eﬁt’%r{g?ga%liaﬁer eols'—?t)éffma%r?‘ganal< Be pr et sor foehoval<;"r’educt F%L

rom Burl ey Finish Sheet Reconstitution Total

Flue/dret eith Tatal Poliyphencls Al kakgi ds Ned.1 at e <g 1 <0.1

15% tobacco

fiber + wood pulp
+ inert filler

Flue/burley- with 0.75 4.56 <0.1 <0.1 <0.1 <0.1 <0.1
50% tobacco
fiber + wood pulp
+ inert filler
5

Nitrate
(% dwb)

<0.1

<0.1

<0.1

<0.1

<0.1

The present invention was again shown to substantially reduce the total nitrogen and

protein content in the smoking material. Neither the Savinase* nor the alkali treated tobacco

lowered the nitrogen and protein content of the smoking material near the 86% and 88%
reductions as obtained in this example having 15% tobacco fiber.
10 Example 3:
Burley tobacco was processed in accordance with the procedures in Example 1 to
obtain a washed burley control, Savinase* treated, and alkali treated tobacco sheets.
However, in this example the WEL was treated with an adsorbent having bentonite and

carbon, to remove nitrogenous compounds, and the treated WEL was added back to the

15  tobacco sheets. The burley tobacco containing sheets were processed in accordance with the

present invention where a finished sheet was produced having 50% tobacco (15% tobacco

14



process nitrogen (% TSNAs (% dwb) (% dwb) (% dwb) (%

dwb) dwb) (ppn) Chl orogenic Rutin Scopoletin acid
woamlsedebur | ey- 4.27 13.94 7.01 0.18 >0.5 0. 02PAT/1$2005/014477

1.41 Control + regular burley extract Burley fiber-

2.03 6.38 1.55 <0.1 <0.1 <0.1 0.88 1.23 Savi nase*

treated + burley treated extract Burley fiber- 3. 19

ﬁbéf& 3595Gontbhtrhted UxtacHO Thedd f%l(?shéd éh%e{s v\%i@ %@%&dﬁgt Lot

+ burley treated extract B

8alyt&2 ahd RelreQitSFre bs éﬁ'o“%goéfo"\&pbacco fiber + burley

treated extract The present invention was again shown
to substantially reduce the total nitrogen and protein

' t he Savinase*.
s Gambgp gyt e o
prot I n conten of the snoking material near the
Reconszt:hg‘/B@ndT&Z/o rlﬁ-gtléﬁltl %l as obt ai nl‘;oq IhE gl%' s _exanpl kaloids Nitrate

procese/ I NOnigBgént ObRLCO. T l'e 4: AT by e of tobac %odwb) (% dwb)
havi ng(% bwig) amlbpur I(.s‘m)t OloRRRsyehit ARAtA | RopdiePOUL
to one acid
Washed burley-  4.27 13.94 701 0.18 >0.5 0.02 113 1.41

Control + regular
burley extract

Burley fiber- 2.03 6.38 1.55 <0.1 <0.1 <0.1 0.88 1.23
Savinase*
treated + burley
treated extract
Burley fiber- 3.19 7.38 1.64 <0.1 <0.1 <0.1 0.90 143
2.5% alkali
treated + burley
treated extract
Burley- with 1.23 1.75 1.65 <0.1 <0.1 <0.1 0.89 1.41
20% tobacco

fiber + burley
treated extract

The present invention was again shown to substantially reduce the total nitrogen and
protein content in the smoking material. Neither the Savinase* nor the alkali treated tobacco
10 lowered the nitrogen and protein content of the smoking material near the 71% and 87%
reductions as obtained in this example having 50% tobacco.
Example 4:
A mixture of tobacco having flue and burley tobacco in a ratio of about one to one
15 was processed in accordance with the procedures in Example 3 to obtain a washed burley
control, Savinase* treated, and alkali treated tobacco sheets. The flue/burley tobacco

containing sheets were processed in accordance with the present invention where a finished

15



15 was processed in accordance with the procedures in
Exanple 3 to obtain a washed burley control, Savi nase*

wo e@ate19 and al kali treated tobacco sheets. TPET/US2005/014477
fiuel/burley tobacco containing sheets were processed
in accordance with the present invention where a
fini shedsheet was produced having 65% and 45% t obacco.

Aot i BLAETNVTY R MR i g B et o0
Ho
PO BRMARE B S 4 BT DR BHRT Ly F ni sh Sheet

Reconstltutlon Tot al Proteln Tot al Polyphenols

, Sl 8 o

'6“ #ur | ey- 4665561780003002
4 2.10 Cbntrol + regul ar burl extract .
Re";rltgﬁskg}"ﬂurl g‘a' g 2’” Taba 0.00 O 6“;&‘1‘) 1.81 LB
AVinasey gaby eat buggmtv) AT alic fke.azb%up%vetmal "
3.01 2.5 3 41 0.00 0 8 1.53 + treated

burl ey extract Flue/Burley- MAth 3.22 3.00 2.98 0.00
Flugbwpigy-0. 00 46676 1568 5098.8Lbacc®0F i ber0.62 bur 0y t r eatded 2.10

burey St

Flue/burley- 2.29 2.38 3.24 0.00 0.00 0.00 1.81 1.95
Savinase* +
treated burley
extract
Flue/burley -alkali 3.01 2.56 3.41 0.00 0.00 0.00 1.58 1.53
+ treated burley
extract
Flue/Burley-with 3.22 3.00 2.98 0.00 0.00 0.00 1.76 1.63
50% tobacco
fiber + burley
treated extract
Flue/Burley-with 1.09 1.38 3.04 0.00 0.00 0.00 1.79 1.53
15% tobacco

fiber + burley
treated extract

The process of the present invention substantially reduced the total nitrogen and
10  protein content in the smoking material. Neither the Savinase* nor the alkali treated tobacco
lowered the nitrogen and protein content of the smoking material near the 77% and 75%
reductions as obtained in this example having 45% tobacco.
The aforementioned examples show that the present invention substantially reduces
total nitrogen and protein content of smoking materials. Additionally, the problems
15  associated with the prior art of having enzyme residues in the smoking material and having

problems in the paper making process have been resolved in the present invention.
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Fl ue/Burley-with 1.09 1.38 3.04 0.00 0.00 0.00 1.79
1.53 15% tobacco fiber + burley treated extract The

wEe@ses®1Df the present invention substantial | RCT/Ese0® 4477

the total nitrogen and O protein content in the

snoking material. Neither the Savinase* nor the al kali

treated tobacco | owered the nitrogen and protein

content of the snoking mat %gﬁl’@la near the 77% and 75%
i

t .obtained int 208 i ng 45%
3o AU hOT S Rr H AR olerle b s e Skt compounds

5esr§s51t .invention substantially reduces total nitrogen
prn& ein content of snoking materials.

Addi tionally, the problens 5 associated with the prior
(9 Eorp R i hpedooophiaT PR agOrs s G RBRIdrgadbesh lapeceo
and havi ng propl ens in the paper nmaking process have
%@ﬁt@gﬁgwﬁo {ﬁ??ri’ﬂ‘éloﬁr esent invention.W Caim 1. A

t hod of making a snoking material w th_ reduced
f@é%ﬂagaﬂas sqidl pqusgesTabrsce riast frma saidinbpges fibgr Parign; and
contacting a tobacco material with an aqueous sol vent
fed mp¥ing Pad%toaﬁcca dibeiorestianonifre esllalese eanfainipgimatetialbac c o
fiber portion; (b) separating said aqueous tobacco
exTheymethed oilaim 4 fughpseemprsitger portion; and (c)
m Xxi ng said tobacco fiber portion with a cellul ose
(0 mising pai¢) tabagoe ibat portion and saideelhdebe opnt@nimigmaterial with e inert
conprising: (d) mxing said tobacco fiber portion and
matedalcel | ul ose containing material with an inert
material. 3. The nmethod of Caim2 wherein said inert
BraThg ingthod ef Gleine? whekeinrsaithindremapeidal s el soimttje efouftadiBisting of
, MJO MHCOB, chitosan, |iposan, and conbi nati ons
€ne0s MgO, Mgl ik Hpehn, Ghd comBnatioas thereofai d i nert
materi al conprises up to about 20% of said
4. The method of Claim 2 wherein said inert material comprises up to about 20% of said

smoking material.

5. The method of Claim 1 wherein said smoking material has up to 70% tobacco.

6. The method of Claim 1 wherein said cellulose containing material is selected from the
group consisting of wood pulp, bleached wood pulp, flax, any plant cellulosic matérial, and
combinations thereof.

7. The method of Claim 1, wherein said tobacco material is contacted with said aqueous
solvent at a concentration of approximately 1 part of said tobacco material for every 11 to 15
parts of said aqueous solvent.

8. The method of Claim 1 wherein said separation of said aqueous tobacco extract from said
tobacco fiber portion is accomplished by centrifugation.

9. The method of Claim 1 wherein said separation of said aqueous tobacco extract from said

tobacco fiber portion is accomplished by filtration.
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snoking material. 5. The nethod of Claim1l wherein

said snmoking material has up to 70% tobacco. 6. The
oreiokotreod Cl ai m 1 wherein said cellul ose contBCTUBZY05/014477
material is selected fromthe group consisting of wood
pul p, bl eached wood pul p, flax, any plant cellulosic
materi al, and conbi nations thereof. 7. The nethod of

(it S g G0 Shiroa e Re e efiobRT SRR <58 aaucous

S0 T b e BB OHREC B TR LR
T et o b AL, SR SRR PR 8 ctcco

ortion is accomlished b entrifugation. 9. The
f?et ale&fode? Qﬁ?%‘?‘ﬂ WhFER ﬁaﬁg @gmo uipaibinclygdesdurleyiogacco.
agueous tobacco extract from said tobacco fiber
Borlthe sisthod of Edaim | wherrir said tobaqep maiqrighinglodesydeyriobpnsg and flue
of Claim]l, wherein said tobacco material is contacted
Qadriokaseiingqatioeiabeyi Medt at a tenperature range of
about 60 Cto 90 C for about 0.25 to 1 hour. 11. The
e tThe enegrodof &ilaim 1, {fwfderedompsising: t obacco materi al

i ncludes flue cured tobacco. 12. The nethod of Cdaim1l
(Rherpedssing saiditobasisa diber perticarand kaidl pellulage sortfaining matenip bintoa
13. The nmethod of Claim1l wherein said tobacco
mecnestitiitgtl tabaedostiess. bur | ey t obacco and flue cured

tobacco in a ratio of about 1 to 1. 14. The nethod of
16l A methpd bimnblkieg a sooking watadal With)requced esds nfnigagetious compounds
tobacco fiber portion and said cellul ose contai ning
aquedpeisingl i nto a reconstituted tobacco sheet. 15. A

met hod of making a snoking material with reduced
(bpooatastingf a tobidco gRRkAUSWITIOMNQUBEIS s6loeMttd Prlovide a Bueous tobacco
contacting a tobacco material with an aqueous sol vent
dxra@afd b Edacd fdERStIGH; t obacco extract and a tobacco

fi ber portion;
(b) separating said aqueous tobacco extract from said tobacco fiber portion;

(c) refining said tobacco fiber portion forming a refined tobacco material; and

(d) mixing said refined tobacco material with a cellulose containing material.

16. The method of Claim 15 wherein said refining of said tobacco fiber portion is followed
by a step of digesting said refined tobacco material.

17. The method of Claim 16, wherein said digesting of said refined tobacco material
comprises contacting said refined tobacco material with a solution containing about 1.25% to
12.0% sodium hydroxide.

18. The method of Claim 17, wherein said refined tobacco material and said sodium
hydroxide solution are contacted at a ratio of about 1 part of refined tobacco material for each

part of sodium hydroxide solution.
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(b) separating said agqueous tobacco extract from said
t obacco fiber portion; (c) refining said tobacco fiber

w@ensitolsld orm ng a refined tobacco nmaterial; apdr/82005/014477

m xi ng said refined tobacco material with a cellul ose
containing material. 16. The nmethod of C aim 15
wherein said refining of said tobacco fiber portion is

(BRIt Sk L B PR ST
AT O TR O B B G
e LN A L

refined tobacco, naterial and said.sodi um hydroxi de .
OB AN e B Teled dobaReoq3teA) Wi A SakHvR 3/01‘%'5% about 1.25% to
refined tobacco material for each part of sodium

RAr stpesing BYdiexidss. 19. The nethod of O aim 18, wherein

sai d digesti n? of sajd refined tobacco material is at,

A tmweq%mdmf Elaim 20, whereip seid refingd tobagso adasial amipaid pogpssium
about 30 min to 4 hours. 20. The method of C aim 16,
hatdeaxidersoltipiargjcgriaetedhay agttiosefiabioutd frar € refigedhtobarco material for each
mat eri al conprises contacting said refined tobacco

peeit fppiabsivon hydrexidosalutioon cont ai ni ng about 1.25%to

12. 0% pot assi um hydr oxi de. 21. The nethod of C ai m 20,

2ih érhe inrethedi o Claihi2n ewthereih said digestingoff sdid eafidedtobapeo fiber portion is
pot assi um hydr oxi de solution are contacted at a ratio

afa tadymudture op frot abbutrl@di hedbowlA8CH foretbeunti 3Imihde 4 bawk

part of potassium hydroxide solution. 22. The nethod

2. THeanathadlof Cidberié] wherein daid idigestinigrog said refiaeditobadc fibel portion
tobacco fiber portion is at a tenperature of from
agiseslattdclaving saibl eefined Bbadeoffiber pdvtdait at 3@enpeattire offabout 120° C and
hours. 23. The nmethod of C aim 16, wherein said

sliageshire of AousHi td 20 @ik Mathbbwtlldee 80 hiduess. porti on
conprises autoclaving said refined tobacco fiber

PRI THe@fetRId of CLEMIS! RktHEomprisibgut 120 C and at a
pressure of about 17 to 27 psig for about 15 to 30

(@) MilifSsai PréfindtBbdtBs Magriflfan&had Bellifose EattdiRias material with an inert
conpri si ng:

material.

25. The method of Claim 24 wherein said inert material is selected from the group consisting
of CaCO3, MgO, MgCOs3, chitosan, liposan, and combinations thereof.

26. The method of Claim 24 wherein said inert material comprises up to about 20% of said
smoking material.

27. The method of Claim 15 wherein said smoking material has up to 70% tobacco.

28. The method of Claim 15 wherein said cellulose containing material is selected from the

group consisting of wood pulp, bleached wood pulp, flax, any plant cellulosic material, and

combinations thereof.
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(e) mxing said refined tobacco material and said

cellulose containing material with an inert material.
wQ@2o05Tiw1et hod of C aim 24 wherein said i nertPCERUS200H014477

is selected fromthe group consisting O CaCO, MO,

MyCO3, chitosan, |iposan, and conbi nati ons thereof.

26. The nethod of Caim24 wherein said inert nmateri al

i se 0. about 20% of , said snoking materi al.
gg-%‘i%‘@“ﬁ%‘f&%@"&? P%%ﬁrhﬁ’f qUREIEEEi n sai d snoki ng
g%teri al has up to 70% tobacco., 28. The nethod of |

Rrasesemeipdreingd sobpecodeaterinl sadsaidgistiuloss Gogtafranesmptgrialjigo a

sel ected fromthe group consisting of wood pul p,
Feantified tabrsae s, f1ax, any plant cellul osic
material , and conbi nations thereof.29. The nethod of
89.a1 g meshod of Glniat 1% Sther eqmgisinge) pr ocessi ng sai d
refined tobacco material and said cellul ose containi ng
(racertading stid ecfined tobagso mataiabandsaid celbgossisentpinirgonatdtind affer said
met hod of C aim 15, further conprising: (e) contacting
guxing wih e selectedipsaidencofisaid dotiasdo extractsai d cel | ul ose
containing material after said mxing with a sel ected
pbr Aimnthogfof smkihgtadblmeeoconsainizgmatedd with raditchd livels of nitrogenous
maki ng a tobacco containing material with reduced
Fenglugdodomprisinggenous conpounds conpri sing: (a)
contacting a tobacco material with a first aqueous
&0 coreardting @ tqhacoo mderdat wait) udnst aqicobastenetpradde @nadueous tobacco
tobacco fiber portion; (b) separating said aqueous
txitrarand aaubacecfiber pomios;ai d t obacco fiber portion; (c)
contacting at a tenperature fromabout 170 F to 190 F
@ isehatating €410 aduicbay tobartd exaractdnh sdid fobhdeb ifidBr gopfidmi Ni Ng
a conpound sel ected fromthe group consisting of
&) dortptiny df DmPerafifdiir iR bBGuS | IMFNAIo0XF dgid tWhRESTiker $8#tidn with a
sol ution contains said conpound in a concentration )

adietitin cbnid Ritigt ok ¥utd¥elekted Frofahélg@p BdrsRAng of sodium hydroxide and
potassium hydroxide, wherein said solution contains said compound in a concentration about
1.25% to 12% (w/v) of said solution;

(d) separating said solution from said tobacco fiber portion; and

(e) mixing said tobacco fiber portion with cellulose fibers.

32. The method of Claim 31, further comprising:

(f) contacting said tobacco fiber portion with a portion of said aqueous tobacco extract.

33. The method of Claim 31, further comprising:

(f) treating a portion of said aqueous tobacco extract with an adsorbent; and

(g) contacting said tobacco fiber portion with a portion of said treated aqueous tobacco

extract.

20



10

(d) separating said solution fromsaid tobacco fiber

portion; and (e) m xing said tobacco fiber portion
wowvdl/icewhie ul ose fibers. 32. The net hod of C ai PEBLS2005/014477

further conprising: (f) contacting said tobacco fiber

portion with a portion of said aqueous tobacco

extract. 33. The nethod of Caim 31, further

SO B8l AR o7 oL 2queous,
PO B P B B BB O i,

,m 31 her_, conpr.i si.ng: (f | Xi ng sajd tobacco | .
£ b mihod o lfcp S5t 31 s el o ktr o ot g consisting

erial, 35. The nethod of daim 34 wherein said
%ﬁ{dgﬁ%ﬁgg MeCQsschitasanclinogans prshsombinagiprs fheredfnsi st i ng

O CacCo , O MCO33, chitagsan, |iposan, and

3 r%}eﬁ%%th% Glaigy Woyheredp saidringrt mafarighcastprisssaiprip glaout 20% of said
wherein said inert material conprises up to about 20%
©bacsa contping sraeriabnt ai ni ng material. 37. The nmethod of
Caim3 1 wherein said tobacco containing material has
3ip The mrghedofisdaimc? | vegreimpaid ipbadse doshiniBe anaterB! hasfuprte HR96
conprising: (f) mxing said tobacco fiber portion and
wh¢agocel | ul ose fibers with a binder; (g) mxing said
tobacco fiber portion, cellulose fibers, and binder

36 t theanethodenf1Claim; 3 1findhet kymprédiigng sheets vi a a bandcast
process. 39. The nethod of Cdaim3 1 further

@b mixing baidjtobgdcp fivekgpantipnsind said celivdosa fipers evithraetinder

process. ‘

(g) mixing said tobacco fiber portion, cellulose fibers, and binder with a humectant; and

(h) making sheets via a bandcast process.
39. The method of Claim 31 further comprising:

(f) making sheets via a paper making process.
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