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EXTRACTI ON AND STORAGE OF TOBACCO CONSTI TUENTS
BACKGROUND In the description that foll ows
reference is nmade to certain structures and net hods,
however, such references should not 5 necessarily be
construed as an adnission that these structures and
nmet hods qualify as prior art under the applicable

st at ut or exPRAVHEIORSD MUHACEABEFSTORERIOY eolSErFusits t O
denonstrate that any of the referenced subject matter

does not constitute pri orpxiKeROUND Ni coti ne
extraction fromtobacco using organic solvents has |o
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ugh a fi1'rst vessel ¢con ni‘ng "t obacc ofm a

m f ba acco t est taLni . .
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impgroledniedods ifogs eatsypamer intlicebing | Uildwvogndompounds and aroma

corr%)ig vg%t B9 Lhs debaccoraalubas, LT Og:‘h‘el}}é extragti frerest in

|\ y re-circulating the tobacc
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forma 30tobacco solutes rich-liquor, -
SUMMARY
In a first aspect, there is provided a method of forming a

tobacco solutes-rich liquor in an apparatusg, the method compriging:

i) extracting tobacco solutes from tobacco by re-circulating
an extraction scolvent through a first vessel containing tobacceo to
form a mixture of tobacco and tobacco solutes-containing extraction
solvent, wherein the extraction solvent comprises a supercritical

fluid; and

ii} removing the tobacco solutes from the extraction solvent by
reé-¢irculating the tobacco solutes-containing extraction solvent
through a sgecond vessel containing an entrapment solvent to form a

tobacco solutes rich-liquor,

wherein  the supercritical fluid is maintained in a

supercritical state during the i) extracting and ii) removing, and
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wherein the tobacco solutes conprise nicotine and at
| east one tobacco flavor conpound and/or at |east one
t obacco aroma compound, and the entrapnent solvent is
sel ected fromthe group consisting of propylene
glycol, triacetin, glycerin and m xtures thereof.
In a second aspect, there is provided a
f avetiersbdi the dadiagasd esduteaTpongnt s anproitshagaad at least one
obaccp, sol utes-rich |iguor made_according to a
e RsaT I er BA A THER L TEafect \BrbfR pepa compound,
andi gheethergorgponenl verst sied eefledtéd omdrhehgr gupup consisting of
consi st i of tobacco.cut filler, cigaret paper
orER0THEe % B POREE By T R RERYLEPRRERpor.
a3p§§t’at|%gagnas g%%%#gedtﬁegégaﬂﬁt CoGPHRI ! Y NG Bour-modified
tobacco solutes-ri I'quor nmde according to a
clgmtdide awmpenened comprheind rat tabpeet . solutes-riighg ligquor made
acé&%ﬁﬁn Q%P%Ptmeéﬂ6%r%s'%E&&9¥ad§ﬁ @héo?gfﬁp g%Fgggfﬂﬁyerein thé
_product conprising a tobacco solutes-rich |idquor nmade
clganebitdi ngrrenentmerheglasteibiineed tha gheur iqgsiaspegtet tobacco
cud TEid 16k 1 B ASRGEL, pLBeY € digREOVL okgﬁ 1@rr,re&,§@darfaf matt .

maki ng a'C|garette_conpr|S|ng a tobacco SO thS-rICh
|'QE@fanﬁﬁﬁmﬁQﬁngkDQtBQr@ ﬂ§t$¥6bﬁﬁédd%fkﬁ%gréfkéi¥%mprising a

first aspect conprising: ) spray-coating or '
tokpqsoc SRELIERYS tHeN L4aBPT orrdoFecesdtrd ¥9 19 &etand/ o defined in
th&if43et Leppaper ; i) providing the tobacco

cut filler to a cigarette making machine to forma

tobagcq COLY aspect, IhbYePlidCi peotiRCl garnRtheco flavored

paper around the tobacco columm to forma tobacco rod,
PrYsfuick CPERFEIRE aaf@bacco solutiegyrigh | bifaiqry nafe agFfqrgling to a
metthdd gar @bt endd liheent ord:he tepaseo rod using tipping

paper . In a sixth aspect, there is provided a

fl am@ue- I'f_ﬁl(iithi egpeebacebeedt ikl IJeri160aPk Sidtod of wmaking a
iR S bR PR REE S L0y Bt accoraing co
a ndthad esgdtinaspest thd et aspeéaviddegrasieihod of

form ng a tobacco solutes-rich liquor conprising

t obaigcossodtHeetihhe aret ind- ccenphysSithg: ligquor on itpbacco cut

rovi di g_an %§%£§gti£n sol vent havi ng di ssol ved

filler and ern .
€r el n ohe or “rmorg i obacco sol utes, wherein the

extraction solven 0 ' u itical_ f X :
o L aRR LA TR0 Pt BUTEL LS sy makins
magioingei Byrm ex ¢iobeubat ¢aiginnhe t obacco

sol ut es-contai ni ng extraction sol vent through a

vessel} cplmcingi dea pakart ehtpagmremrogoflvehe tobdgrancolumn to
fofh 10 HBRACS A FOILY £Sa #ﬂ%tlt'equgﬂél and i)

removing a substantialty tobacco solutes-free
eth&%“dﬁ%ﬁoﬁQiﬁfn&téé&%&h&“ﬁ g?&éfgbte filter to the tcbacco rod

using tipping paper.

In a sixth aspect, there is provided a flavour-modified tocbacco
cut filler comprising a tobacco solutes-poor tobacco made according

to a method as defined in the first aspect:

In a seventh aspect, there is provided a cigarette comprisging a
tobacco solutes-rich tobacco and a tobacco solutes-poor tobacco made

according to a method as defined in the first aspect.
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wherein the supercritical fluid is maintained in a

supercritical state during the i) providing and

ii)renmoving, and 15 wherein the tobacco sol utes

conprise nicotine and at | east® gne tobacco fl avor

conmpound and/or at |east one tobacco aronma conpound

andrhhgnpel ghrient sapirENt nsekvent pirsys@lecd eefiRMdM&Eorming a

roup consisting of propylene glycol, triacetin,

togﬁ‘y%rif?\l%ﬁ&‘ﬁwlﬁuié‘é’uqlheﬁ“é‘&ﬁf.lsz‘t-}% FEPRBEC of ot @Gfi-nghe method
cofipt Ohagco solutes-rich liquor in an apparatus

conprises i) extracting tobacco solutes fromtobacco

by i} opthgBmgexhl aetienisal ¥eNRtedthhaughy aafdddtred therein one

vessel containing tobacco to forma m xture of ,
or't BYEE dPRRTIOt 8BRS s HFEEST c bRE af RIS te ol SELYORE comprises a
sup&tatanrt ca@nelidiig; renoving the tobacco solutes from -

the 25 extraction solvent by flow ng the tobacco

sol ui psraRtiabnNtRg wdacact benuisl \fent the odtgraation solvent by

second vessel contajning an_entra nt._sol vent .
reTORILALERG. (SBac Lo LuTt: S8 1EBH: R PogY] e g PR solvent
thi®agt DHnectohacemtfdiavay/ ar g aconpauadmantd tbhevent to form a
. entrapn?nt svagn .Is selected fromthe group

RIS SPGB o%&g%ﬁ% §col , triacetin, 30

gl yceri n_and .m xture hereof. The .extracti.on_solvent

o o S L pr ey i SR SRR IR | Pl G R
solwbacdeosothe essseth |1 quor conprises a sol ution of

t obacco solutes dissolved in the entrapnment sol vent.

Thevheéxpior calme be supetbeifigrah of fhubdl k ilsi quidigrainkd in  a

su ééﬁ%ﬁ%i%%? ??%EQC§§§H£3t%ﬂeoﬁJfoﬁfﬁ¥idﬂﬂf’éhd ii)removing, and

extraction

‘cr obea
wherein the tobacco golutes comprise nicotine and at least one

tobacco flavor compound and/or at least one tobacco aroma compound
and the pclar entrapment solvent 1s selected from the group
consisting of propylene glycol, triacetin, glycerin and mixtures

thereof.

2 method of forming a tobacco solutes-rich liquor in an
apparatus comprises i) extracting tobacco solutes from tobacco by
flowing an extraction solvent through a £irst vessel contaihing
tobacco to form a mixture of tobacco and tobacco solutes-containing
extraction solvent, and 1ii) removing the tobacco solutes from the
extraction solvent by flowing the tobacce solutes-containing
extraction solvent through a second vessel containing an entrapment
solvent, wherein the tobacco solutes comprige nicotine and at least
one tobacco flavor/aroma compound and the entrapment solvent is

selected from the group congisting of propylene glycol, triacetin,

" glycerin and mixtures thereof. The extraction solvent preferably

comprises a supercritical fluid. The tobacco solutes-rich ligquor
comprises a golution of tobacco sclutes dissolved in the entrapment
solvent. The liguor can be in the form of a bulk liquid or the
ligquor can be encapsulated or formed into a microbead, fiber or
film. After forming the tcbacco solutes-rich liquor, the

concentration of nicotine in the ligquor can



35 filmAfter form ng the tobacco solutes-rich

liquor, the concentration of nicotine in the |iquor

can WD 20071052159PCT111320061003816 - 2 - be

reduced and/or the concentration of the at |east one

W aWEESNF%vor conpound or the at | east one tBOHIE006/003816

aroma conpound in the |iquor gan be reduced.

Preferably nicotine and one or nore tobacco
bel FeuRiefangifyrC @R ORI EnBES SnMYEt e QS h ¥a@XtdnaCt&thcco Flavor

from.the tobacc In a pr O%}erred enbodi nent, at | east
COBEBEBY hiel Ght=lorI AP | SHb (- BEIE By R GRYTRAIhen the liquor can
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t ob extraction of tobacco ol ut es om
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hrough the tobacco to the nmass of tobacco can
of ffrlﬁrﬁalb%ﬁﬁo ?olekrs500. tiny | tebageg @Febexteactadt e Fegntobacco.
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obacco fr.om whi.ch tobacco solutes are extr.act
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dik&%bﬁé&?arfer gg&tﬁg[hgggc&%regge tobacco nay be treated :

W an aclrd or a The tobacco sol utes

pr & @rabpyres endrepaeitte doiven: (st pbackereahiplly of propylene

gliidodNst ar Ledri 0 dde-@Rbr 8PNE &lav et Whtlshdnie, solvent to the
extractjon solvent is maintained in a supercritical

mass ofe LOPRLEG dEP™ Y b RRECER S THITET 8FC e FETRECERT Yot be less
thano Biae@0 25 0bties-ef pﬁﬁféﬂ%l@xld’sa;cﬁ:h elvent to the
ent r};@ﬁ%%mtos%lx Etl ts Lﬂaﬁgéo r !scgﬂl eét r&%&' %He tobacco, the
sol vent “can B8 fFowed thro a vesse
tobpackinwy bat ergadled wlfdfd@lnt &@mﬂ oo 8hieasent r aprrent
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fromthe extraction Solvent to the entrapnent sol vent
traé‘éﬁeﬁiﬁﬁ]pﬁzpséh? et ApmERT n@ojtvﬁétsiﬁ]l”cﬂteesthleaéé‘ﬁfa"tlon solvent is

mai@xk{act llanasakg&rantb&augﬂaawe et bapde o SRPYORL thé Ncransfer

referr odlnen t he |qu r
£ 3G Tal FPATTS oFFire™ CHRTuoo| CRAPEEop aBPbEPRE to the
entfrapmrith ol otaic,c dthe solutél’d‘relshepxnfacexbmas:dﬂlvregt can be flowed
rys W tra 0
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entgpRRazitn sphHeenbaD E‘G@W%@ISQF*@H 126’296)%@0@@816‘3&(309 solutes from
the® Xt 26EE QI SHMRM: 1 rendi LaW-3hetk t BEDHGh the S’RBrise re-

. tobacco prior to renoving the tobacco solutes from
CLreYatdRgr adtifon SUHFEATL2 STEF6F e nofP iRt through  the
entzaﬁmtseslfrém ngId obapmfeseédjteﬂ:cmxméﬁttnlm liquor comprises

C ol ve t h a got rapnent ve.Te

subg%< t?. ?.f[ en]%w% E%%n %g&?% eg g?%teds ﬂﬂéncthe tgbacco.

soF‘m esteontai mctn@c@xm ae@mmssel vémtrings arecixtcadiboad solvent
thr&\hb{lpligga@myessﬁ{e GRababai fg . pt {APEAt bé%y;ﬁayteﬂ%emn the

met hod nay conprise alternately repeating the step o

retracting and the step of renoving. However, in a

preferred enbodi nent, the step of extracting and the

step of renoving are performed in a continuous flow

arrangement (i.e., the extracting and the renoving

are occurring sinultaneously in their respective



After the extracting and renoving, the apparatus can

be flushed by adding fresh extraction solvent to the
apparatus, and sinmultaneously renoving fromthe

apparatus extraction solvent that was used to extract
twbaweosesl utes fromthe tobacco. Preferably, pChves2oo6/003816
vol une of the fresh extractiop solvent added is
substantially equal to the volume of the extraction

exgg%é/ﬁ%h ng%\ﬁ%d is Wéi&grchlflgtéé %ogéh Sﬂﬂ@"'éa@ﬂ@e Qgg;lﬂé(co prior to

Ing fresh extraction sol vent and renovi ng use

regRtingctPontdorvenoluche ermpdiat Greaghdopreslygn. The step of
refbiiig thRpfidest @nduserondpuessel soipkel ety ni 8481 Mtraction
substanti a}ljl y constant. The volunme of fresh

SO LYt HAFGRIS G F-TRBBRR 358 at  FRaSTETRY @ ¥emeving can be

repeitald, valhdei0f thde sbliisds-andcsn0iond cesaetfon solvent is re-
e_incorporate

. Th obacco solutes-rich liquor can. b d
1A RR 05038 § bkl fontinthe Rl M HPER o) The methoa
magi gapette gPapengtiiygarpedteing therstapebroretmd-ing and the step
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cigarette can conprise a flavor-nodi cigarétte
exeefioRg mud-ihe hetaro P, Terrdddi BFOrPEEoENgaret regontimmous flow
arbARRGER: SQhUL eS- Eheh ik GHOE 1 ANaRe UBED ARliAYOhre occurring
.ot her tobacco-flavored products. A met hod of
SIREPRGOU Y gardtlE ESTRTGESES YOIRLAY a t obacco
sol aties rhehetirgid@ing Spidyra@atngg e dippeegels Ngd MR flushed
i t_on tobacco cut filler and/qr cigarette paper
Y oy QURHG EHREN ORREECE™ {1 PRIt a0 gaPSt 1 Boparatus,  and
sirrmltiangomcyhhrﬁtemti@gf 6rom atHeolbpoevaioel erbraqiian agltde that was
us&d%eéi&agépgab%&u%ﬁ@gst eRaEConEOL d® TORBARA ab1y, the
tobacco rod of a cigarette, and optionally attaching .
volyme g&r e £reeh tertragtione sdnsRErddsd 4si figpteppiagly equal to
thdaRElume VWO 2007LQ521RIBETLLE2006/ 03836, Durihd Ehe steps of
,furt her‘tgce}lrrbodl ment, _a flavor-nodified.tobacco cu

t ,
SIPHERBEORGYY rFEET hEF 1 0balEr A0 G e STHIGPE t e cpemoving used

exiredeiby sitveact idlg tebpeconise! uhdspfemamreheitiohaate. first and
i gar e [ t €S-l
seqbul JAEELLE ERRLERIY) Ahudn) BHACCOIOIY PooSlp ) e volame
of DESERI PHtopCtdPTHR IDRAYW Réded can Fegake leagholwiem the total
voRRRaALAtUS EOFs RBgexddRet e8sand sol vent exchange of
t obacco sol utes from tobhacco,, DETAI LED DESCRI PTI ON OF .
PREEERREPPEIVBODPRERFES —T2ch  Ligyogyi B i€ ad FiiRBwEad 1o a
cigmethod ebm@dehactduig t abacebacensSkcut uaitidet| OMigarette paper,
. tobacco d_a nmethod of _produci a_l iquor_conprd.si.ng.
1R P S bt o ihof bt uanra® ATESbr Bz "biarerte
congrrgext gar 6t t esgarrtteongronentspfigre ck gdleveesngdéfged cigarette
confpibhedid | | €7, GhQ0LSEL © BAPEL3qiG107T Old €t bliflies eI tobacco
matt) conpri'sing such extracted tobacco Tonstituents.
solplips tighch t HEpEneiafdePe parFefontf Faeon opleto Feefco-flavored
profabeh. such constituents have been extracted can be
used in cigarettes, acco constitu%nts such

. 10

as *f | BYIPYC Hfpoliittidd af orft SEORPTTUN A RIAFESr @ ePPng tobacco
solates priesent idquart obamey -andtine col | etp-ioceltyng eftdrer ediquor on

: erei n..as .t " ac ol.ute a
corpelrbR TdTer  SRRRE, Aerh e ol B b g Pebaceo out
filfepnta chatsaretirenakingn FRCBHLS divv Earm pr dfabeabP yeolumn, placing
theCQIPLHe1RS SuppPaEGhnd iteR! thbakdh ek emeved 4 QMucco rod of

t he tobacco, tobacco sol utes dissolved in the .
& EXIFEELPon 288| VBT CRAN he ApEREH A% e d S FBRF e filter to the
tobextd awidl L0k Yehind @paparent rapnment sol vent wi t hout

the extraction sol vent undergoi ng a phase change. A

preferred entrapnent solvent is propylene glycol,

al t hough ot her entrapnent solvents such as, for

exanple, triacetin, glycerin and m xtures thereof can

be used. Once the tobacco solutes are partitioned

fromthe extraction solvent to an entrapnment sol vent,

the sol utes-poor extraction solvent can be



fluid is in a supercritical state when it is in the

gas phase at a sufficiently high tenmperature that it

cannot be liquefied by an increase in pressure.
Supercritical fluids typically have densities simlar

twoo iogusas but di ffusivities and viscosities PCI/IB2006/003816 -
conparabl e to gases. - A.preferred

supercritical fluid is supercritical carbon dioxide

(8GR . ¢ Crdoflo@&heral RON: QXL AS1IFS c§aBBRcco cut flller
di oxi de that is above its critical tenperature, i.e

comFaves ableuttYRECO ARl MBE RO SOBRFE] FRINSpPEsEliF@cting tobacco

solut@s rARPVR PO ech X A0S BB &ﬁ@uboﬂ;&lse a tobacco solutes-
at nospheres). Extraction wth suPer cr tical carbon

rich 652?%!%09 §‘nﬁf%’f & &BPYFLaPPrEF BB Rt 8t Eper at ur e
rangi ng from above the critical tenperature to about
120C, and pr ef ORIBFYDEACRAPPL@S OFfr BIF BRFWEHLET r om above
the critical pressure to about 1.5 x 106 W (about
1500 gatra0s pireresyn dppapriafepedtmBBbraniies, aphgolvent

exdtEIRET & W8 00, SIRBEES IdrbralcifRicBON di oxide used to
extract tobacco solutes is between about 60C and

b ooC b b
30 or abor @"3@ pRagsort 2 el R o0

supef cri,t .carbon di oxi de IS e bo 7 tob
N 6"t éiﬁ ut 13 x “Fo7 AR abou? ffgg }tfﬁms%é:%ggl&go tobaceo
corghdutie30) dtromsphebreesy. &oi examebked alsdut PIO@GIC:E@M a liquor

corrgyrgg in%‘b gﬂ{*\]v n%&%%%%éuy0§§§0§be&{8t% tﬁirilr%7 5 I\Z(H%SO% ae\ﬁ&}i ded are

. c1s(aa19@u@s 1981 FOTOSPHETCS T aBETRT 505 af frkph&PEs T HFgut cigarette

paped0 atimsRher essiiabout w%@o & Maspher Qfmmpflﬁb@ut s3) extracted
at rmspheres + 25 atnos e L a he:_[tl%% t%btge tobacco
tohagcpa CPPHN L6PERNt sTEH ?7 Be TR PrEicsr O5r

fraddihiidn Eecicacbost iduextaehane| been nepropaied, can be used in
. N %ane n- pent ane, n-hexane, n-heptane,

'Clq‘l—"r@y Fdhexane, ethanol, n-pentanol, nhexanol,

t ol UBvlmCCaC ebOTIE, tuept hySudit etatidaveT et RACuBEferaroma compounds

ancg%trr Ql eyMm &t hets ﬁ‘@geﬁ\ﬁl Qoenakeds hydlt agar ReNsestiGR 1S referred
| or onet hane, dif| uor oet hane

to RSy Bl FURASIeERARRES (1 | FPRBT SAoRERE® aFf B Sgfeolved in
an | @kbtagdd 10k denlvieht desidr etemavierdt utres ofolswgper cri Thealextraction
fluids c Cki.tdcal
SO]f"TeE]td???taeff?g’gYa%mfg’rlse? radl T g%&éﬁ#\%g%tﬁr%l)‘/ic eO%%G§/ removed Lrom
thes Uupaceot | tabadcbouisdlutest disssbredsin dhgc e8tswiijess solvent can
be U %S.Ip 5 +3HREE CELd Cale GRRILLEQNS. schRent EPPELAL Bh€rdpABEE solvent

ressure range suitable for extraction usin
Wlbﬁ,@luvehlﬁ% rtAart ¢ mod ¥Eho YRR A ehﬁﬁpl%ﬁw'% offt preferred

entlIOnmSANE Qi dekt OfisMagnRbi e aglidase 41hotghbether entrapment
di oxi de. The cri t cal terrgerat ur.e (IJ and. critical

S YRS R IWPE) o off%  WBO07/ GSITEOPCT 1955U0AR00 T 6™ e

tha&lemr eeit bealedd ui dowsn the debecm nedubysrawt i prrtitioned from
the B.}(%ra nt gt i %Qg%ﬁtt tﬂé?lé%h ér?tfr%tﬁﬁéﬁte Q@f\%&:‘tal %h%ucéblutes-poor

00k em stry and PhysiCs,
ext&z;hctnglm scnventvgagtbgtr&mc:mc@dqttegr &0 @Fg;aplte@gdlq:lﬁ)élal tobacco

solﬁﬁ%@ Raton, LAl Edasn 388ccd N Ghit ke dopapesL UPI@LE solutes-

and critical pressure for several fluids are IfP
Ladn FRbFePTenCT ABRERH (PEaPe 1o Tb R FPHES A CEPRR (SR Processing
sud¥ e8StbRscof OlameneradpfligkesonsPc(N n2) Fluid Tc

("G Prpecée%tagigr, flavor compounds, aroma compounds and nicotine are
simultaneously extracted from tobacco using a supercritical fluid

which can dissolve flavor compounds, aroma compounds and nicotine. A
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fluid is in a supercritical state when it is -in the gas phase at a
gsufficiently high temperature that it cannot be liquefied by an
increase in pressure. Supercritical fluide typically have densities
similar to liquids but diffusivities and.'viscosities comparable to
gases. '

A preferred supercritical fluid is supercritical carbon dioxide
(8CCO2} . Supercritical carbon dioxide is carbon dioxide that is above
its critical temperature, i.e., above about 31°C, and above its
critical pressure, Ji.e., above about 7 =x 10 N/mz' (about 70
atmospheres) . Extraction with supercritical carben dioxide 1is
pfeferably carried out at a temperature ranging from above the
critical temperature to about 120°C, and preferably at a pressure
ranging from above the critical pressure to about 1.5 x 10° N/m® {about
1500 atmospheres). In preferred embodiments, the temperature of
supercritical carbon dioxide used to extract tobacco aolutes is
between about 60°C and about 100°C (e.g., about 60, about 70, about
80, about 80 or about 100°C 2 5°C) and the pressure of supercritical
carbon dioxide is between about 1 x 107 N/m®* to about 3 x 107 N/m
(about 100 atmospheres to about 300 atmospheres). For example, about
1 x 107 N/m®, about 1.5 x 107 N/m?, about 2 x 107 N/m®, about 2.5 x 107
N/m? or about 3 x 107 N/m’ :+ 2.5 x 10° N/m® (about 100 atmospheres,
about 150 atmospheres, about 200 atmospheres, about 250 atmospheres or
about 300 atmospheres x 25 atmospheres).

Other suitable extraction solvents that may be used in lieu of
or in addition to carbon dioxide include n-propane, n-butane, n-
pentane, n-hexane, n-heptane, ﬁ—cyclohexane, ethancl, n-pentancl, n-
hexanol, toluene, acetone, methyl acetate, diethyl ether, petroleum
ethers and Thalogenated hydrocarbons such as  dichloromethane,
difluoroethane, dichlorodifluoromethane, triflucromethans and carbon
tetrachloride. If desired, wmixtures of supercritical fluids can be
used.

The supercritical fluid(s) used as an extraction solvent may be
any supercritical fluid that dissolves tobacco solutes under
supercritical conditions. The temperature range and pressure range
suitable for extraction using solvents other than carbon dioxide are
typically on the same order of magnitude as those for carbon dioxide.

The critical temperature (T.}] and critical pressure (pP.) of a
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supercritical fluid can be determined by routine experimentation or
‘through reference materiale such as the "CRC Handbook of Chemistry and
Physics," 70th Edition, R.C. Weast et al., Editors, CRC Presg, Ina.,
Boca Raton, Florida, 1989. The cfitical temperature and critical

pressure for several fluids are listed in Table I.

Table I.: Critical Temperatures and Critical Pressures

for Several Fluids

Fluid ) Te (°C) P {atm.) P (N/m?)
carbon dioxide 31 73 7.4 x 10°
n-propane - 97 42 4.3 x 10°
n-butane ' 152 38 3.9 x 10°
n-pentane 197 33 3.3 x 10°
n-hexane 234 30 3 x 10%

n-heptane 267 27 2.7 x 10°f
cyclohexane 280 40 4 x 10°

ethanol 243 63 6.4 x 10°
toluene : 321 42 4.2 x 10°
acetone 236 47 4.8 x 10°
methyl acetate 234 46 4.7 x 10°
diethyl ether 193 36 3.6 x 10°
dichloromethane 237 60 6 x 10°

dichlorodifluoromethane 112 41 4.2 x 108
trifluoromethane 26 47 4.8 x 10°
carbon tetrachloride 283 45 4.6 x 10°

Optionally, the tobacco can be modified to control the
solubllity of one or more tobacco solutes in the extraction solvent.
For example, the solubility of tobacco solutes can be modified by
controlling the pH of the tobacco via the addition of an acid (e.g.,
HCl} or a base (e.g., ammonia or agueous ammonia) to the tobacco.

A supercritical fluid can further comprise a co-solvent such ag,
for example, water; ethanol; methanol; acetone; propane; 2-propanol;
chloroform; 1,1,1l-trichloroethane; 2,2,2-trifluoroethanol ;
triethylamine; 1,2-dibromoethane and mixtures thereof. A co-solvent
can be used to increase or decrease the solubility of tobacco solutes

in the supercritical F£luid.



30 3 x 106 n-heptane 267 27 2.7 x 106
cycl ohexane 280 40 4 x 106

WO 2007/052159 PCT/AB2006/003816
-7 -

After extracting tobacco solutes from tobacco, the sgolutes-
containing extraction solvent flows into an exchange systen wherein
the tobacco solutes are partitioned (i.e., transferred) from the
extraction solvent to an entrapment solvent. The entrapment solvent
preferably has limited solubility in the extraction solvent and a high
affinity (e.g., adsorption or absorption affinity) for the tobacco
solutes. Preferably the extracted tobacco solutes are partitioned
from the extraction solvent to the entrapment solvent. In a preferred
embodiment, substantially all the extracted tobacco solutes are
partitioned to the entrapment solvent. ’

Before partitioning the tobacco solutes to the entrapment
solvent, the concentration of nicotine in the extracticn solvent can
be reduced and/or the concentration of the tobacco flavor compound (g)
or the tobacco aroma compound(s) in the extraction solvent can be
reduced. After/partitionrmg the tobacco solutes to the entrapment
solvent, the concentration of nicotine in the entrapment solvent can
be reduced and/or the concentration of the tobacco flavor compound(s)
or the tobacco aroma compound(s) in the entrapment solvent can be
reduced. A method for reducing the concentration of nicotine in an
‘extraction solvent is disclosed in U.S. Patent No. 5,497,792, the
content of which is incorporated herein by reference in its entirety.

Any suitable vessel arrangement that is capable of maintaining
supercriticél conditions may be used to extract and transfer tobacco
solutes. ' An apparatus suitable for the extraction from tobacco and
subsequent solvent exchange of tobacco solutes is shown in Figure 1.
The extraction and exchange apparatus comprises an extraction sub-
system in fluid communication with an exchange sub-system.

The apparatus 100 comprises a closed-loop flow system adapted to
generate and circulate a supercritical fluid. The apparatus comprises
an extraction sub-system 10 made up of a single extraction vessel 1 or
a plurality of intercomnected extraction vessels (zot shown). For
example, a plurality of extraction vessels can be connected in series
or in parallel to form am extraction sub-system. Apparatus adapted to
extract solutes from tobacco using a supercritical fluid are disclosed
in U.S. Patent Nos. 5,497,792 and 5,018,540, the contents of which are

incorporated herein by reference in their entirety.
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The apparatug 100 further comprises an exchange sub-system 20.
The exchange sub-system can comprise a single exchange vessel or a

plurality of intercomnected exchange vessels 2,3. The one or more
exchange vessgels are in fluid commmication with the one or more
extraction vessels. In an exchange sub-system comprising a plurality
of exchange vessels, the exchange vessels can be connected with each
other in series or im parallel. In Figure 1, exchange vessels 2,3 are
shown connected in parallel and the ocutlet of each exchange vessel is
shown optionally in £luid communication with open atmosphere (e.g.,
the outlets can flow to vent).

In operation, the extraction vessel 1 iz loaded with tobacco,
which forms a bed of tobacco within the wvesgsel. ) Préferably, the
extraction vessel is essentially filled with tobacco; although tobacco
solutes can be extracted using an extraction vessel'that ig less than
eggentially £illed with tobacco. A supercritical £luid can. be
circulated through the flow gystem via pump 4 and mass flow meter 5.
Supercritical f£luid can flow through one or more extraction vessels
and one or more exchange vessels. The pressure of the supercritical
fluid in the flow system is controlled by means of a fill pump (e.g.,
compressof) (not shown) and the temperature of the supercritical fluid
" is controlled by means of heat exchanger 6. A plurality of valves B

can be used to control the flow of supercritical fluid through the
apparatus.

Examples of suitable typesr of tobacco materials from which

rtobacco solutes can be extracted include flue cured, Bright, Burley,
Maryland or Oriental tobaccos, the rare or specialty tobaccos, and
blends_thereof.- The tobacco material can be provided in the form of
tobacco lamina, processed tobacco materials such as volume-expanded or
puffed tobacco, processed tobacco stems such as cut-rolled or cut-
puffed gtems, reconstituted tobacco materials, or blends thereof.
Preferably, a single type of tobacco is processed during the
extraction/partitioning processing steps.

The supercritical fluid is flowed through the extraction sub-
system {i.e., through the tobacco) in order to extract tobacco solutes
from the tobacco, and is flowed through the exchange sub-system (i.e.,
through entrapment sclvent) in order to separate the extracted tobacco

sclutes from the supercritical £luid and partition them to the
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entrapment solvent. While the supercritical fluid can be flowed only
through the extraction sub-system during solute extraction for a first
processing time and only through the exchange sub45ystem during
transfer of the solutes for a second processing time, in a moxe
preferred embodiment the supercritiéal fluid can be simultanecusly
flowed ({i.e., continuously flowed) through both extraction and
exchange  sub-gystems. In such a preferred operation, the
supercritical f£luid flows in a continuous loop through the extraction
and exchange sub-gystens.

The supercritical fluid preferably enters the bottom of
extraction vessel 1, passges upwardly through the tobacco bed, and
exits at the top of the vessel. The extraction vessel 1 can be
adapted for axial flow or radial flow of supercritical fluid through
the tobacco. In axial flow, the supercritical fluid flows through the
tobacce bed in a substantially wvertical direction from the bottom of
the extraction vessel towara the top o©f the extraction vessel. In
radial flow, the supercritical fluld is directed to flow horizontally
through the tobacco bed. TFor example, in a vessel designed for radial
flow the supercritical £luid can enter at bottom of the vessel into a
central, vertical c¢ylindrically-shaped manifold. The supercritical
fluid can flow out of the manifold in a substantially horizontal
direction towards the periphery of tﬁe vessel through a plurality of
orifices in the wmanifold. In addition to or in lieu of a central
manifold, in a vessel designed for radial flow internal baffles can be
used to direct horizontal flow of the supercritical fluid through the
tobacco. A radial flow of supércritical fluid can minimize compaction
of tobacco material and may allow for a lower presgsure drop within the
extraction wvessel (s). In the case where multiple extraction vessels
are used, the extraction vessels are preferably allr designed for
radial flow or all designed for axial flow of supercritical fluid. Imn
passing through the tobacco bed, the supercritical fluid extracts
tobacco solutes from the tobacco.

By circulating the supercritical £luid through the extraction
vessel, the concentration of tobacco solutes in the gupercritical
fluid can be increased and the concentration of tobacco sblutes in the
remaining poxtion of the tobacco can be decreased. If the

concentration of tobacco solutes in the supercryitical fluld is less
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“than the saturation limit for the tobacco.solutes in the supercriticél-
fluid, the supercritical f£luid may become further enriched with
tobacco golutes. Cne or more of the temperature, pregsure and flow
rate of the supercritical fluid through the extraction wvessel can be
controlled to control the =olubility of tobacco solutes in  the
gupercritical f£fluld. - The geometxy of the wvessel (length, width or
diameter and/or oross-gectional area) can be wvarlied to control the
solubility of tobacco solutes in the supercritical fluid.

A preferred total volume of supercritical fluid in the system is
an amount that will maximize the concentration of tobacco solutes in
the supercritical fluid that is flowed to the exchange sub-system.

As noted above, to extract tobacco solutes from the tobacco, the
supercritical fluid is circulated and preferably re-circulated though
the tobacco bed. While the mass of supercritical F£luid in the
extraction vessel can be from about 1 to 5 times, preferably from
aboﬁt 2 to 3 times the mass of the tobacco in the extraction vessel,
the total mass of supercritical fluid circulated through the tobacco
{(i.e., wvia re-circulation} can be from about 75 to 500 times the mass
of the tobacco. The ratio of the total mass of supercritical fluid
circulated through the tobacco to the total tobacco mass (abbreviated
“M/M7) iz more preférably between about 100 and 400 {(e.g., about 100,
200, 300 or 400 x 50).

The supercritical fluid is circulated one or more times through
6ne or more extraction vessels containing tobacco at a velocity
sufficient to  extract tobacco  solutes. However, excesgive
supercritical fluid velocity can cause compaction of the tobacco bed
and decrease the extraction efficiency of the system. While the
extraction process removes tobacce solutes from the tcobacco,
preferably the circulation of supercritical fluid through the tobacéo
does not damage the tobacce. In a preferred ewbodiment, the
supercritical fluid is introduced at the bottom of an extraction
vessel containimg tobacco and flowed upwardly' through the hed of
tobacco at a flow rate of from 0.03 meters to about 0.6 meters per
minute (about 0.1 feet to about 2 feet per minute), more preferably
from about 0.15 meters to about 0.3 meters per minute (about 0.5 feet

to about 1 feset per minute).
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In addition teo pumping the supercritical f£fluid at a desired
velocity, the velocity can be controlled by choosing the dimensions of
the extraction vegsel. A proporticnately greatex vessel diameter, for
example, can be used to decrease the solvent velocity for a given
solvent throughput, while a smailer vegsel diémeter can be used to
increase the volume of scolvent contacting the tobacco per unit time.
The height or length of the extraction vessel is preferably about 1 to
& times, and moxe preferably about 1 to 2 times the width or diameter
of the vessel.

Prior to extracting one or more tobhagco solutes from tobacco,
the tobacco can be pre-treated. For example, the extraction process
can be carried out using dry or woistened tobacco. Tobacco can be
conditioned to have a moisture content of up to about 30% (e.g., up to
about 4, 8, 16 or 25%) or more of oven volatiles, where the percentage
of oven volatiles in the tobacco is a measure of the moisture content
plus a minor fraction of other volatile components. = Purthermore,
chemical bases such as ammonium bicarbonate can be used for pre-
treating tobacco in order to affect the extraction efficlency of one
or more tobacco solutes. Suitable chemical bases that can be used to
pre-treaﬁ tobacco prior to solute extraction using a supercritical
fluid are disclosed in U.S. Patent No. 5,018,540, the content of which
is hereby incorporated by reference in its entirety.

After circulating one or more times through the extraction
vessel (g), the solutes-laden supercritical fluid is circulated thrbugh
one or more exchange vessgels 2,3. A series of valves can be used to
direct the flow of supercritical fluid from the extraction sub-gystem
to the exchange sub-system. Preferably, when the solutes-laden
gsupercritical fluid is directed from the extraction sub-system to the
exchange sub-system the supercritical fluid enters the bottom of an
exchange vesgsel and passes upwardly exiting at the top.

A plurality of exchange wvessels connected in series or in
parallel may be used to remove tobacco solutes from a supercritical
solvent 1in a process utiliéing a single extraction vessel or a
plurality of extraction wvessels. Bach exchange vessgel contains an
entrapment solvent that preferably has limited selubility in the
supercritical f£luid. Furthermore, the entrapment solvent preferably

has a high adsorption or absorption affinity for the tobacco solutes.
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t9daRo} I.C AFNCE of a cigarette conprising t
wed avor-fap\’t it mQ%P%% elr:ocaacr?obSHE r6Ft ed. A cigarette
canIJ‘éo1'f'rpff=‘1333e1 fiwatber nedbddigent) garetived papet o HOlour £illar

havihgavay - n@(ﬁégt'aﬁglz;.ﬁq}ac%&l&gdfl l llgotl he t?:g:gg%gaigl;% and a

fil used forma cigarette can con'pr
s“b%ﬁnL%l %Ged%ed Toregptrafunoet nertd Bjawed gﬂ@tnpﬁiﬁnds and aroma

compbhiador - midieki ﬁfbdé@;@@ﬁ§0n§lﬂhef lalc!:].ed'ctlon s Séle My Che treated
acco CU

I rther e rOVI ded is to
tOba? E% !éaru]; h%aa\?’leng n‘g ‘E) §r‘f’t“108 Hﬁtrléﬁueﬁdﬂ#ﬂ%t’lﬁneflavor compound

and/eBnaeens mugnulahd:l'atsmbsa’anléﬁd Yot e @han, more preferably
at 1GABEEHbE AL dgn ©f, b \ ounds and. arona

conpounds. After ptra%)lgzéésalst%ﬁig Ee 2 & extrPAEFolY . compared with
- XRRSt ¢RPAERR tFheateedraobet cobeano hay esabaBaEethy free of

mcotﬂmelﬂléﬁ&t WonRbuiis QhliNgrord 2Y %gpound and/ or
oung E}hat is at | east O ess than, nore
pre ergﬁ? 5569 At - 80FLTHESH hepbagrer eut be m@ca@@@ated into

a cigpuftgrabl ¥, megmdater mikdihgusa- @%&@EE@%&U&Q@Q&@ (t gxtractlng
nicotin

tobaded R61,6ds tQRacS ubst i_al I free of
fl avor cosrfpoundsgaiﬁjdpoz:r ont ,E]g ‘d@ounds and apega compounds

from rohagsse do( Sogn, E@qwcﬂedpba@i@acdmlbapr&Qdmg the extracted
tobaddiC @opar 8t §&h-d b0 ndk CiP - hod maki n

lac:LCn arette %orrprlsgs (i gx%%lg%tvi%ng% obac%‘%)asc&OuFBgumn' (iii)
P ch® aS1RPED e FaRRForakotfolies taidcapon®lumn to form a

tobaqp@rrpoands 4 r amgarebasc udd ([19f nb}%&&%%%@%}gd%ét%%giﬁg 3 cigarette

5 o h t ted t
fitreld | 9_ pq:ﬂgl q;o%gc ongémr‘%%Pgbd:&%B%%l URRPPEY i i ) The extracted

maki ng nmachine
tobacspadt ngreferphly etted we appiEreraiaun deidaget ODAGLERHEP! M rising

un-exl-@af0ddnaphelhacco rod of a cigarette; and (iv)
op I onal I% attaching a cigarette filter to the
FBY JSVRBEIppbAg iesppedesciibeaxtwiatt edeference to

prefetodaac eﬁ)bd:@mmhef; pr abl yisusesl s GihbdsledbR E3n %:g%ra%:.stitlons and

4 conp i sing un- extract ed_tobacco
" 1%@51{10 %rﬁ‘? AERdatDerh "Hedchs RrPanknh referercekilled

in theo aptef erslueli eabbdiioeat andi mocﬁﬁfltcgtb&mw}%r 0Qfl tRAL: seveq
t t t
w:.thlﬂatfﬂéa ﬂu%Js.’ev?r]atql ”B?&gﬁ% Gt I nii_rﬁi 1$ﬂra?s?1?€;§§{md ?&ﬁyg%he claims

be apparent hose™s
aPPen@%ﬁl@%?PBﬁs and nodifications are to be considered
Wi thin the purview and scope of the invention as
defined by the clains appended hereto. WO
20071052159PCT1182006/ 003816 - 19 - Al of
t he above-nenti oned references are herein )
i ncorporated by reference in their entirety to the
same extent as if each individual reference was
specifically and individually indicated to be
i ncorporated herein by reference in its entirety.



20 CLAIMS: 1. A nethod of form ng a tobacco

solutes-rich liquor in an apparatus, the nethod

conpri si ng: i) extracting tobacco sol utes

PYQ Of’Wé%co by re-circulating an extracti on SeirNgHie/ossic

through 5a first vessel contaigning tobacco to forma

m xture of tobacco and tobacco sol utes-containing

ext r tl icgn thel akeive - niieiicRien f%&ﬁ&g@%@ﬂe;égnv%% orporated by
refeQUREL SES ﬁ]ess%p%%riééé catllﬂfl ui d;- and L ’

removi ng t he 1 obacto” Sol Tt &8°f FaNF t He-e@kt pacifopach individual
iseRient berosbrettiating the {aBatEualy ingicsted o e
i ncRbyt£Ss, [ i on 5ol ven rough a

seconﬁC vtﬁeggeiéilgg%? glgﬁl{%%%nl%nltscrgaﬁﬂ'é’rﬁﬂgol vent to

forma tobacco solutes rich-liquor, 10wherein the

supercritical fluid is maintained in a supercritical

state during the i) extracting and ii) renoving, and

wherein the tobacco solutes conprise nicotine and at

| east one tobacco flavor conpound and/or at |east one

t obacco aroma conpound, and the entrapnent solvent is

selected fromthe group consisting of propyl ene

glycol, triacetin, glycerin and m xtures thereof.

152. A nethod according to claim 1, wherein nicotine

and the at | east one tobacco flavor conpound and/or

the at | east one tobacco arona conpound are

simul taneously extracted fromthe tobacco. 3. A nethod

according to claim1, wherein at |east 50% by wei ght

or at least 80% by wei ght of the tobacco solutes in

the tobacco are extracted fromthe tobacco. 204.A

nmet hod according to claim1, wherein the

supercritical fluid conprises carbon dioxide. 5. A

nmet hod according to claim1, wherein the

supercritical fluid further conprises a co-
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sol vent selected fromthe group consisting of water;

et hanol ; net hanol ; acetone; propane; 2- propanol;

chloroform 1,1,1-trichloro bhane;

2,2,2-trifluoroethanol; trig hyl am ne; 1, 2-

di br onoet hane and m xtures thereof. 256. A net hod
CLAIMIzording to claim1, wherein the entrapnment sol vent

consi sts essentially of propylene glycol. 7. A method
1. acdcanekhng dfofomniigmal fobaher eiciuteshrichs dawmdinvessapparatus, the method
com fiuirt_her contains a packing material that can inprove

8% xchange effici ency of tobacco solutes fromthe

el dactiiantebatocesdiutes froimeobatcodymerircdaingeant extrazfiordscvent through
o s B3R S BT LAE BB B somses comtaning
extra¢tiRd uoivag:, Wperchotreentraatidrosoheiht tdreprises keaptrcdiel fluid; and

tobacco.fl avqor, conpound and/or the at |e : .
t Gbaree BRICRATOaNES ToT Y SBGH Lo ah oF PhFEyiating the tobaceo
solutekOcohtdihiny etrattieh sorenicthganatd secondpessehtortainipg iasiengapment solvent

t obacco solutes-rjch Iiquor nmade 5according to a
to formtﬁgac%&ggﬁ%ﬁ 'ﬁﬂ"t’%’oﬁ’l aim1, wherein the cigarette
C QIRaIg e dupereitieAtfiar i§ nemthined gr @ sgpetaiishisttata gludfy the i) extracting
.fobacco cut filler, cigarette paper, cigarette _
and iy eMAYiNg, 4BY and natt. 11.A cigarette conprising a '

t Qbpaeae el twbascd isthutéd eaiprivadericatiieondl ng teast one tobacco flavor
nmet hod according to.claiml. 12. A tobacco f{ avor.ed

compgiing) #RE/0E ApPR AR 4ORAAFARETELFRIPRUN: @) gy Birghpat solvent is

selec®8 $RRHHNEGréR sonbRARG bostopgient diybd, friacatinabitekin dhdl mixtures thereof.
nmet hod of making a cigarette conprising a tobacco
solutes-rich |i r i ‘
A method accordir%gq %oo clapmad1e, w Ce?é)ih dr{igo%ne and the at least one tobacco flavor

compound and/or the at least one tobacco aroma compound are simultaneously extracted from

the {obacco.

3. A method according to claim 1, wherein at least 50% by weight or at least 80% by weight

'of the tobacco solutes in the tobacco are extracted from the tobacco.

4. A method according to claim 1, wherein the supercritical fluid comprises carbon dioxide.

5. A method according to claim 1, wherein the supercritical fluid further comprises a co-
solvent selected from the group consisting of water; ethanof, methanol; acetone; propane; 2-
propanol; chloroform;  1,1,1-trichloroethane; 2,2 2-trifluoroethanol; triethy]amihe; 1,2-

dibromoethane and mixtures thereof.

6. A method according to claim 1, wherein the entrapment solvent consists essentially of
propylene glycol.
7. A method according to claim 1, wherein the second vessel further contains a packing

material that can improve the exchange efficiency of fobacco solutes from the extraction solvent

to the entrapment solvent.

8. A method according to claim 1, wherein the liquor comprises substantially all of the

~ tobacco solutes extracted from the tobacco.



to a nethod according to claim1 conprising: i)

spray-coating or dip-coating the liquor on tobacco

cut filler and/or cigarette,paper; ii) providing the

tobacco cut filler to a cigarette nmaking nachine to

forma tobacco 15colum; Hi) placing the cigarette L
0. papesthad attwditdiéo tlabad curtbel comprisgfrentusing helsapesntiagen of nicotine

of cigarette; -and i opt i - '
anciogegfieierte Frrer ar ohid BrlaBle ey gBLA R SBmpound andlor the at

least P@PBbacchdrédnd bampoumbidithe edutestiak baacut fill er
conprising a tobacco sol utes-poor tobacco nmade

2Qagcordi ng to.a met rdi - i |
10, 9088 FubBolul BRI ap b £ poflechion o mac
5 according t@ atradtAst accoting es cpoor!, whbeitiberrnisetic eonpenayt isoselected from
a met hod accoyding ta,clai ' . f j ‘
the oGy prpmatnd cbphree v i Phffbfe paprRA R g B
solutes, the nmethod conprising: 25i) providing an
11. ext cgatdtiencaeirisant ahtobangy gokitastrichdliqueereade @isgorging to a method
gpr to.ba(1:co sol utes, wherein the extraction sol vent :
accor *89%%?’@'5& ‘a supercritical fluid; ii) rempving the
t obacco solutes fromthe extraction solvent by .
r @-tobddet lavdrad ptdueict chraprisingsaiaaess- sobAesyiah ligior made according to a

e tra%ti Qn ol vent through a vessel containing a
%E‘?‘%Pr a1 Pﬁ%ﬁ%ﬂt sol vent to ,

13. A method of making a cigarette comprising a tobacco solutes-rich liquor made according

12
10 meth

to a method according to claim 1 comprising:
) spray-coating or dip-coating the liquor on tobacco cut filler and/or cigaretie paper;

ii) providing the tobacco cut filler to a cigarette making machine to form a tobacco

15  column; ‘
iif) placing the cigarette paper around the tobacco column o form a tobacco rod of

-~ “cigarette;and -~ o
| iv) optionally attaching a cigarette filter to the tobacco rod using tipping paper.

14. A flavor-modified tobacco cut filler comprising a fobacco solutes—pdor fobacco made

20  according to a method according to claim 1.

15. A cigarette comprising a tobacco solutes-rich tobacco and a tobacco- solutes-poor

tobacco made according to a method according to claim 1.

16. A method of forming a tobacco solutes-rich liquor comprising tobacce ‘solutes, the

“method comprising:
25 i) providing an extraction solvent having dissolved therein one or more tobacco solutes,

wherein the extraction solvent comprises a supercritical fluid; _
i) removing the tobacco solutes from the extraction solvent by re-circulating the tobacco

solutes-containing extraction solvent through a vessel containing a polar entrapment solvent to

form a tobacco solutes-rich liquor; and
30 - i) removing a substantially tobacco solutes-free extraction solvent from the vessel,

. wherein the supercritical fluid is maintained in a supercritical state during the i) providing

and ii} removing, and



forma tobacco solutes-rich Iiquor; and 30H )

renmovi ng a substantially tobacco sol utes-free

extraction solvent fromthe vessel, wherein the

supercritical fluid is mai ined in a supercritica

state during the i) providi'ng and V) renoving, and |
2@&herein the Woeasto sbhtes abapdse sitaiinesambnadr lesst one tobacco flavor

ni coti ne d at | east one tobacco fl r .
comp 0 A o B3PS bR S SRR et sohent
selectB@liam RBrapBINGIsind ¥embpylsnsglyad tidaketin oglydenie agd oixiures thereof.-

consi sting of propylene glycol, triacetin, glycerin
and m, xtures the

f. . ] - di : | aj .
17. 1/}’ mﬁjﬁgp @;ﬁorpwg {Qﬁ A ﬁt\ﬁl\l eggltn]tl[ﬁ%isgﬁgrgﬁtgéapg%lé%o%pﬂgég supercritical

conpri
carbosdpRider i ti cal 5carbon di oxi de.



