EXTRACTI ON AND STORAGE OF TOBACCO CONSTI TUENTS
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glycol, triacetin, glycerin and m xtures thereof. The
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supercritical fluid. The tobacco solutes-rich |iquor
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and ii) removing the tobacco solutes from the extraction solvent by
flowing the tobacco sgolutes-containing extraction solvent through a
gsecond vesgsel containing an entrapment solvent, wherein the tobacco
solutes comprise nicotine and at least one tobacco flavor/aroma
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consgisting of propylene glycol, triacetin, glycerin and mixtures

thereof. The extraction solvent preferably comprises a supercritical
fluid. The tobacco solutes-rich 1liquor comprises a solution of
tobacco solutes dissolved in the entrapment solvent. The liquor can

be in the form of a bulk liquid or the liquor can be encapsulated or
formed into a wmicrobead, fiber or £film. After forming the tobacco

solutes-rich liquor, the concentration of nicotine in the liquor can



solutes-rich liquor, the concentration of nicotine in
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efficiency of tobacco solutes from the extraction solvent to the
entrapment solvent, the solutes-rich extraction solvent can be flowed
through a vessel comprising a packing material in addition to the
entrapment solvent. Furthermore, the transfer of tobacco solutes from
the extraction solvent to the entrapment solvent can comprise re-
circulating the solutes-laden extraction solvent through the
entrapment solvent. In a preferred embodiment, the liquor comprises
substantially all of the tobacco solutes extracted from the tobacco.
The step of extracting comprises flowing an extraction solvent

through tobacco. The step of extracting can be repeated, wherein the



substantially all of the tobacco solutes extracted
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step of extracting can be repeated, wherein
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A method of making a clgarette comprisgses forming a tobacco
solutes-rich liguor, spray-coating or dip-coating the ligquor on
tobacco cut filler and/or cigarette paper, providing the tobacco cut
filler to a cigarette making machine to form a tobacco column, placing
the cigarette paper around the tobacco column to form a tobacco rod of
a cigarette, and optionally attaching a cigarette £filter to the

tobacco rod using tipping paper.



filler to a cigarette making machine to forma tobacco
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optional ly attaching a cigargtie filter to the tobacco
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without the extraction solvent undergoing a phase change. A preferred

entrapment solvent is propylene glycol, although other entrapment
solvents such as, for example, triacetin, glycerin and mixtures
thereof can be used. Once the tobacco solutes are partitioned from
the extraction solvent to an entrapment solvent, the solutes-poor
extraction solvent can be re-circulated to extract additional tobacco
solutes (e.g., from fresh tobacco or the same tobacco). The solutes-
laden entrapment solvent can be used in subsequent tobacco processing
such as tobacco flavoring applications.

Preferably, flavor compounds, aroma compounds and nicotine are
simultaneously extracted from tobacco using a supercritical £luid

which can dissolve flavor compounds, aroma compounds and nicotine. A



such as tobacco flavoring applications. Preferably,

flavor conpounds, aroma conpounds and nicotine are
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conmpounds, aronma conpounds and nicotine. Afluid is in

fluid §é;lpef10&l tsugakcﬁiatcalmd?»,eatétwhénl Act he 9as tpRag@sabhdse at a
suffi Sh h tenperature that it cannot be
SUfer lcﬁi’&ﬁ b‘%v}" EFREFEALE | M esdur eanmfpeper j tigugfied by an
incréddd dn typddAidey haipedenstidas Sivldsarcyip@chi oyl ﬂ§vebu<§en51t1es
i ffusi ﬁltle gd VIS%%SIIIGS co rable to gases .
simifae 65 dyufar Bk (BAPOPI T dheFs DiborcF FETicaPse drisrable o
gase@lj oxi de (SCCC2) . Supercri t| cal carbon dioxide is
CR OO oL a8 R0 B 1 B RE BS atomiae
(SCCCpII essguwpercreticabaaebabodioxAide 1@S chvdn (c&bﬁditie79hat is above
. at nospheres) . tracti,on wt supercrltl carb ,
ics GRORRRAT! SmcrBE Uy GO 1 et STE aPSat enpefar (G above its
critieﬂkﬁrn;eﬁsuneaboweetruaaboWE|caboﬁ@np@ra&urfn%(JNahbut(about 70
, and y a SSULE ging_from .
aenod B8 oo PR Ea Abe e, SO A B M poiae 1
pref¢edidut ES@@l@l nespheates)a . tbmppr@tftarer edaegmgil fepts, above th

e
t S cr I b ' e
crict L8| EIELALULS oy SUpRICT UGS, GREDOLFLONE Mo pressus
rang g firon0eboee (g .crifboat wEssabeuto 7&owbadust 80108 N/m* (about

1500 a%%sggepés )abOUt I&O%rggefreﬁg:) e%gditg&ﬂ eS§Hé e t%meSJiature of

supercritical carbon’dioxide is between about '
SUpeRgTAtIcRd aPBEROB ﬁlﬁﬁvd?WIﬂﬁe@ab6®t Qﬂyyaﬁtnn%?ﬂﬁﬂq@s gplutes 1is

betwdPUibRA0 @dd@%ﬁi@ra@a%ht 1bescexany! e,a@&wtsol Xabl;Ql 70, about
Nm?2, about 1.5 x 107 Nm 2, about 2 x 107 Nm 2

80, abot P 5% E’l]?PFtl\Vlf?Q 6rtabdtt ang aleyy nygEPure. giysypereritical

carbd MiZotaRoul s 198t ddeices. aboot }AQ alomgpheres,x 107 N/m?
about 200 atgp her es,. about 250 atnos h§res or about
(abodbot U AIERRIBES 25° AIDEpHOP 8 "SI RAHEF sui Fab| Example, about

1 x ext ngefi OaE]chuﬁi vierst & thaty /iy &fisowts e st no’i nmnbf abbutnN2.5 x 107

N/m? a&gh%}éo CargL ntlgg 20X| d:hé%(n(:l Egae Iﬂé‘gt 3% out 100 atmospheres,

aboutn- mmla:tln@xsahereﬁ,t |’Ea:tw|t 200 pﬁnﬁcwphlerea, -alisrmcamslo atmospheres or
e, t a di et hyl et her,
abouiE 3%6 %%mogéﬁﬁg& + %%To%eggfg?

roleum ers —an ed” hydrocar bons such as
dl ctheromei halnes @t&hgblmtmntél thkbrody fbe used in lieu of

or lryo Qgﬁt%ﬂﬁpetot rd Bﬁr ?ﬂg&*ﬂé@e 1&}{%%8@ qu)p ane .n—fsutane, n-

tetra ori de esi m xtures of s crltlca
pentdngy do-heHupnise ug—éx@ptane, n-cyclohexane, ethanol, n-pentanol, n-

hexanol, toluene, acetone, methyl acetate, diethyl ether, petroleum
ethers and halogenated  hydrocarbons such as dichloromethane,
difluoroethane, dichlorodifluoromethane, trifluoromethane and carbon
tetrachloride. If desired, wixtures of supercritical fluids can Dbe
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 (P,) of a



The supercritical fluid (s) used as an extraction
sol vent may be any supercritical fluid that dissolves
woabEmsnisgol ut es under supercritical conditi onBCT/TB®06/003816

tenperature range and pressurge-range suitable for
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1989. The critical tenperature and critical pressure

for several fluids are listed in Tahle | . Table | .:
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carpoR dickikel Os cycl ohexane 2B0 4 0 4 X 13 q6 ethanelx 10°
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dichloromethane 237 60 6 x 10°
dichlorodifluoromethane 112 41 4.2 x 10°
trifluoromethane 26 47 4.8 x 10°
carbon tetrachloride 283 45 4.6 x 10°

Optionally, the tobacco can be modified to control the
solubility 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., ammonla or aqueous ammonia) to the tobacco.

A supercritical fluid can further comprise a co-solvent such as,
for example, water; ethanol; methanol; acetone; propane; 2-propanol;
chloroform; 1,1,1-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 £luid.



A supercritical fluid can further conprise a
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Coﬁiﬁm gpparatus 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 interconnected extraction vessels (not shown). For
example, a plurality of extraction vesselsg can be connected in series
or in parallel to form an 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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tobacco lamina, processed tobacco materials such as volume-expanded or
puffed tobacco, processed tobacco stems such as cut-rolled or cut-
puffed stems, reconstituted tobacco materials, or blends thereof.
Preferably, a single type of tobacco 1s 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 solvent) in order to separate the extracted tobacco

solutes from the supercritical fluid and partition them to the
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extraction vessel(s). In the case where multiple extraction wvessels
are used, the extraction vesselg are preferably all designed for
radial flow or all designed for axial flow of supercritical fluid. In
passing through the tobacco bed, the supercritical fluid extracts
tobacco solutes from the tobacco.

By circulating the supercritical fluid through the extraction
vessel, the concentration of tobacco solutes in the supercritical
fluid can be increased and the concentration of tobacco solutes in the
remaining portion of the tobacco can be decreased. If the

concentration of tobacco solutes in the supercritical fluid is less
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extraction process removes tobacco solutes from the tobacco,
preferably the circulation of supercritical fluid through the tobacco
does not damage the tobacco. In a preferred embodiment, the
supercritical fluid is introduced at the bottom of an extraction
vessel containing tobacco and flowed upwardly through the bed 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 feet per minute).
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supercritical fluid is directed from the extraction sub-system to the
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exchange vessel and passes upwardly exiting at the top.

A plurality of exchange vessels connected in series or in
parallel may be used to remove tobacco solutes from a supercritical
solvent in a process utilizing a single extraction vessel or a
plurality of extraction vessels. Each exchange vessel contains an
entrapment solvent that preferably has limited solubility in the
supercritical £luid. Furthermore, the entrapment solvent preferably

has a high adsorption or absorption affinity for the tobacco solutes.
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Thusg upeee rgHIEEr - i?@ﬁQ1%H?e§Ff%ﬁé%%iﬂfﬂ Sek%féﬁ%ﬁ? ﬁhrOduced to an

exch@ﬂ%é apeBtl soltwenterd@npabsdr koandhor hadsaa b 1hohaceapacity for
golute l'latnceélS can remove sgolute that is present in the supercritical
fluid at low concentrations. As solute is partitioned to the
entrapment solvent, the efficiency of solute transfer from
supercritical fluid to entrapment solvent typically decreases.

The transfer efficiency of solute from supercritical fluid to
entrapment solvent can be increased by 1) increasing the concentration
of solute in the supercritical f£luid, 2) decreasing the concentration
of solute in the entrapment solvent, 3) changing the temperature,
pressure and/or flow rate of the supercritical fluid, 4) incorporating
a co-solvent in the supercritical £luid, and/or 5) changing the

geometry of the extraction vessel.



di ssolved in the supercritical fluid. The absorptive

and/ or adsorptive efficiency of an entrapnent sol vent
woOod7ype2isal |y i nversely proportional to the PCT/IB2006/003816

concentration of solute in-the entrapnment sol vent

Thus, when sol utes-1|aden supercritical fluid is first

| Nty0ddeednkio RReXaHARGE & €83f pe (RABLEERMEB 1golate and/or
sol vent has a Iarge capacity for solute and can renove

add exfrretiratands BAE VPEIHE $Gpdtier istpear. f| Py axample, the

appak @€ ORELROMBE L 88SvalvAng 8RAE %a?rdw%r@aﬁaé}l%ém% tx%m%b@ from the
entrapnment solvent, the efficiency of solute transfer

sYStPPonf S &R APPTRERY £ IN9PECEDr ertddapivent tBBI vatem solutes-rich

tobab¥®j Calilly wiectBaseystedh@oitess! efecel EhChgRNt0Tso1vent and/or
solute from sug{ercrl tical fluid to entrapnent sol vent

Temogan HEM ntheadEdt oy fC)CthﬁEf%‘H’s“ﬁl?&dt heRCGEEREr 89l0tent . The
addioios ddntd/@ri RehbeabUPLr£riddseal 1kl prdreran1y08ehe8shéd while the

the, concentration of, solute in the entrapnent _sol vent,
vessgl} i€ PEIARER! 1 20n o PG & ShBSEET L Y, 6P 1P rBhy | Thus, the
extraat worofandier sapeiiaide iptabessdd Ghred preFBEAPOIRIL RYtd8rrupted by
addixC:LD oSrO| \éggfﬁrégtgnhe super ritirc%I t_fl ui d gnd/or 5T\?) .

thargi ng T he>geditet Iy of 1 hé“8%t rdtt i S5788sel Igghpigues for
addianoh odinbr révernchlaret catraetcomf agdir eglcianges obedse1@andhora multi-

d ctjo change,vessel t S For

vessBf el i AL ARIpRECIRN0%S B 08 g RGET B8 content
of whaehlvigr deadapt etbdrporahed éoyf refetrdreces)ist éhes entirety.

solyt es- e 0 . add : Syst el

sofﬁ{e§§§?g£$%obé%cg?%gggugg gﬁgvg5§te%$so ﬁfgg - ?%e flow of
supegat Fpedntt lsdPy éhronald/ bhe r enpiasticomanide exrbeege sub-systems,

the Sabut %@?sg%i gbéﬁeﬂﬂlﬁﬁﬂﬂsg@hé&é VeRdek Tbgl@&d,i tf.iQI.'% rs or other

and/ or “renoval of a vess IS preferably perfornme
geomgRri@lt Heapessfel Festmigtattdg filom tafe ¢itewpoent solvent. - The

exch8HPEr Gebiéraliss %ﬂe@rétrabfpu%onkﬁuﬁ%ﬁ ragt il%r&agﬂd/tgfeb entrapment
y

exchange processes are prefera not interrupte

solvERi Hy bRe STHERARER NESFELsEPLLY rovh I HEgs pepeReritical fluid to

flowTeahsighieshd Oexaittidd Oresyed . r enyal e:@fmp@%t I cbbodr8dal filuid
%ﬁchan e vessels . in a multivessel systemis described
can EhoY E PNt NG 2" 45955, FltitesBo A GE BRY whiedl & lve that
resthesebybadrcdl por af edupyrdrdiecenceluin idrsl enitirbphynt | dblvent out
dditiaqn . to providing valving to_direct the flow of ,
of tgﬁple? u?cl ttloca%ef 3T a‘?%er oUg se? he &Xt?a ]f‘]iﬁt&?rar?ﬁfampfe' the input

pripiexctimtgdesdb- syist drig, ekhbafdowespsl eonpriefer abhygh-point above
| se k S il or. ot.her anet i cal Vo

che SURIISEL SR, YELLE oo LSRR DI S0 SRIEHE bercricin

fluidhende eohaapgrene sodiveins qutefodr ahe yimgond tgutlee ¢whaegai vessel,

t neRNGHBPARI RIKENGeLk e 81 CBaNIEd 4P IhntbiE Cne 10w of
al l owi ng supercritica ura to
entrapment solvent from out of the top of the exchange vessel. In
order to reduce entrainment of the entrapment solvent in the
supercritical fluid, the axial flow rate of the supercritical fluid
can be adjusted and/or an entrainment filter can be utilized. Thus,
after the partitioning of solutes from the supercritical fluid to the
entrapment solvent, the supercritical fluid, essentially depleted of
solute and substantially free of entrapment solvent, can be returned
to the extraction cycle by re-circulating it to the extraction

vessel (s). Because typical entrapment solvents have a finite

solubility in typical supercritical fluids, entrapment solvent that



fl ow t hrough the exchange vessel. For exanpl e,
supercritical fluid can flowinto the exchange vesse
wohowwghisa one-way check val ve that restricts bathBfoheov3sie
of supercritical fluid and_epirapnment sol vent out of
the input to the exchange vessel. In a further
may BETHLEao A | PULLD Ehﬁgréﬁaelggeedﬁuaat Lol oA NI Cexchange
vessel can have a poi nt above t he exchange
vessgdsapd CAM¢Péht%aﬁhﬂQW%thhet$K$q§@ck fl ow of
SUPES, Cleinfel Cakarfdidl dyROLL e%@apé@a}tapﬁlehye%mhtofh@e a higher
i nput to the exchange vessel. The internal vessel
speciEbfed¥aidan thanusle Twaneriibieat HoWPowthbe wiRewgmisaral fluid
pref%?ﬁﬁfﬁtfiéﬁgnfﬂgo(ghérﬁkéﬂaiggfvﬁggeﬁxgyéﬂgghyeﬁéé%om and exits
In order to reduce entrai nnent of the entrapnent
the sgchangei vetrd fue8r &hpt tert f Fhew, thheenbhe@mept ogelvent has a
highe@t egfcilfie syRereri tigal fhuyi %L%&C?@t;@é’dlUSEQQJLénd/t@{e higher

an entrai nment filter can be utilized. Thus, after the
Pecﬁéﬂ?lt$¥ﬂ¥lﬁ§ ofa% o lftles ??%ﬁ%%héh§uﬁ§F€?ﬁ¥?Eél $Phyegpt din  the

exchla@gbh@e88sT apnent t5O| ¥RAhp1d henesiepaiher |eh't@élbmé1|1ﬁ«”g®lvent has a
essentjally depleted of solute and subst ally free
lowegt SRREHAHERE gBYv%]?ﬁn i SHREF &t Urird Fguf g the supercritical
flulaxb&aﬁéra:ﬂ_ycmbes binde-ttier edbBindy viebskD fh@n the top and exits
th extgaction vefsgllée%i Eecause typi cal entrapment
© SFFIRMYS WAFE ST hie §8FUBM ity in typica
SupEmCdiﬁﬂdﬁ&kréﬂuembbdummhtapﬁﬁmtsupﬂrwemt1&&&Hﬂmﬂﬁdbeemoves from
h dls%olgedjln Eg ggcrlEheaL f|UId S ntg%tizﬂﬁe £ th
CRARGR Vésse C|rcu ate Y%rough Re % erh PRt © ©
nlcdtheeexahQWQr\Mumpeunhe end r apomentcapbveds hmst@ehtqﬁ&uc In a
ci [ r I ui
furé%%? é%%??%a %*B%gﬁ%?g?ere§@9£§Flghf nﬁghtﬁgﬁekg acm% solutes
extmegsél by onthehe syperombihehlexifilyitdhearx c Heakje biessd| from the
supefrrcgm:%&?l tfqraldV@er\% éﬂene%lsm%ﬁ@ﬁefem has a hi gher

speci ravit an-the supercritical fluid, the

hi gheraééve@m d‘—ogrté’%ﬁ t%nte’eﬁmﬁet pseltaitn (e emabapAenvessel (s)

may S@bMERL | hdRe ©0RaNG% VESSEing ddtdri8) eXAR! el fprove the
the entrapnent solvent has a | ower specific gravity

exchapgh ehel SiapercPit FekacH ﬁPaut??m§§95béP§rFPP%%ﬂr¥q1GPa fluid to

the RrRk@pABLY $d10M&tl. Nt ankhgaexchpngastessebahl B m@et@p a metal
and exits the exchange, vessel fron1th§Fbotton1 a

suchy 35 ef PedERBodrfight , “t P Sp & riiteal o¥1 uft F%ﬁ?ﬂ/‘e%s such as

aluﬂh&0ﬁ1khﬁdeobaanﬁﬁbmabhﬁ exhéa@bbbﬂn§yﬁ&fﬁﬂlal is highly porous

(e subeft ant Itofggtohe nlocot% OII avor, co gg reduce the
Siid PO aP RS paLrS T RECREpatcto T a FUrERET

pregpuetedred InﬁdddluhmtexchﬂnganeseéH)/ ghk phckidipoederial can be

woolSO|rt1'let% dlt?céred EMe%h%hQBQe lct Ic%%' efrllhl'laI %e %e transfer of
Partiti‘one rom

tobacco solutes from the supercritical fluid to the entrapment solvent

when the solutes-laden supercritical £luid is flowed through the

entrapment solvent.

The supply rate to the exchange wvessel of solutes-laden
supercritical fluid is preferably substantially equal to the discharge
rate of solutes-free supercritical fluid from the exchange vessel.

In order to transfer substantially all of the tobacco solutes
from the supercritical fluid to the entrapment solvent, the

supercritical fluid can be re-circulated through one or more exchange

veggels., As noted above, preferably solutes-free supercritical fluid



supercritical fluid to the entrapnment solvent . In
addition to the entrapnent sol vent, the exchange
woesw@s2158) nay contain inert filler or packi ngCT/IB2006/003816
mat eri al that can inprove thesexchange efficiency of
tobacco solutes fromthe supercritical fluid to the
is ﬁé’&fx@aﬁﬁe@o SQleV € ract {h PRGKI IGLER! @6 Axt¢aPe PEoPRES, solutes
a netal such as stainless steel, titanium or
afterqagrhtrrreg/ ‘ther egehangcec §UBuRYS % -al uni num oxi de.
Pr e&ﬁl?ér@bé&bextcggt PacKi NG iRBLier iAkcli$abi gl shRPEAUShe extraction
(e.g., fromabout 90 to 99% porous by vol une) "i n_order
sub- ﬁkssreauoe'fqﬁ%abiés%wcarebcr%sﬂdedt Ré akepapigeulating through

the ¥RERLhge TP -B3cKENg material can be wool, nesh, knit
or other shape that can enhance the transfer of
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and/eRt EAPABReriOl JRREnYNEh the eRlsul-e8 du:s"l_ﬁ@" or after the process
supercritical _fluid is flowed throug the nt r apnent

(e-950| PEntHS THElRupp VP &6 LR 8Esaf be outlet of
an SRERHRRE -{aden )super aétdintiale fdnd deffﬁdﬂe&ﬁgr&hﬂythe extraction

4 substé%tl ally equal to the discharge rate of
and/Qy| G¥ER*19%e supercritical fluid fromthe exchange
VesEed . ebcﬂhengl@r viegstl angialds usttanhi ad | )eualfhczbéntt hamount of
t obacco omthe supe r|t|cal uid. to th
entr@ﬁf“?%ﬁn’%‘ﬁ ves'flol 3en TR heesséaﬁlggr%%tl cal® flfttll dt%baancckc)’ somtes that

are ceximualca:teeld fiomoughe ohebaxcaror e ilmecmemg@ véssas. &6 entrapment
SolvF?J:eg chr Sf eg%?% ra%ql Utlees.::s L& nS%BS[lgr btl ﬁrgre preferably

S re urne & Bt act Con aub-Sys
lessextractbbobatcbde apl.utteg . abt &r exd teamg t8he:0e>ko§han@e a preferred

embo‘?ﬂ.gr eﬁyStgneuﬁ@l%}l‘EHQﬁ Cfl 1dcq| fulsH!idtJJSe& al%ttfl %t.rbtqgtobacco the

ough the“extraction sub-system prefera
majoxiper ©f tihealtdbagcd isolure®d &nr sbkattichgcedr éagﬁﬁ t hgreater than

506,emebengﬁe@&bwygf@aveﬂhﬁaﬁogtr»era)g,r atign)of tobacco
solutes in the supercritical fluid and/or ent r apnment

sol HEHT ceﬁtrr?étﬁeasérea 8bF| ﬁ@bé?c%ff‘ef“aﬂﬁ‘elté’r otfeskhe nicotine

and/ee & madbribe eptigd Ofa@r e agbhncy¥RsSeldsandher tahperature
he outlet of an exchange vessel to deterni ne the

and eFPFcr%’FFciFU&"F t R S aBYFOIT af@Por PexdifdtigBsd T about  room
temp@Xebange a\trasseﬂm@hoehdomabn Pre¢iubreci ecnatspaareirrﬂélp,f and the

tentrg ment sol veﬁ]tot a]gess(elﬁtlall a N b
g R g A areaT PR ERETopAokEene cen be
recoTrleeedatﬂx@m( kgbié<g)sy91ferﬁnt r &mmmersolheerauSEO tobhae6o dclutes and

prefera E\! ess_than abou%i 2 ok e, erabl | ess

exc n 58 ntls carn r‘hav&éa’ .ni’teo.sg 8r f%/ost sugercrltlcal
fluipgisef eried to reduc1ng the temperature and/or the pressure of the
gsystem, a final exchange step can be used to substantially remove
tobacco solutes and/or entrapment solvent £from the supercritical
fluid. A preferred final exchange step comprises releasing from the
gystem the supercritical £fluid wused during the extraction while
simultaneously adding fresh supercritical fluid into the system. The
supercritical fluid being released from the system can be released
into a final collection vessel. The fresh supercritical fluid is
substantially solute free and extraction solvent free. During the
final exchange, the system temperature and pressure preferably remain
substantially constant. A volume of fresh supercritical fluid used in

the £final exchange (to flush the system) 1is preferably a volume



enbodi nent, a supercritical fluid is used to extract
fromtobacco the majority of the tobacco solutes in
woheotosbiagco (e.g., greater than 50% nore prePerariogs/003816
greater than 80% by wei ght) i1gAfter extracting from
the tobacco a majority of the nicotine and/or a
cffePBIAL 1 toh OfrddGel | a¥GH andl arQuReGOMpPAMIdS:iLhe of the
tenperature and the pressure_ Of the system can %e
supergfifyifed toluouthatooridt elped atir &hgnce*dBegtion process.  The
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flush the syste i's preferably a vol u tive
solveefpverRgPinge §982e7A sUIS3HEAE| afligs@livedof iphe the entrapment

solveRPer Clpl CsQJluﬁ:LaQLgacﬁJ}?t eﬂ\@%.phﬁéﬁg B1488c ex&lﬂﬁfﬁ ' 21 preferably
process. The vol ume of the fresh supercritical fluid

storgdedn{qy fIfCRIPRRELYSt SRNCRR BESALEP e”&@%orﬂ%ré'éetﬁ%e or more of

the kebabcdoboR Rf ibhensypiepardfiie /Rbefefahlivnabsl €86icco and/or
four times the ‘BéOt al volune of the system One benefit

in thg mARYfRGtuER cHarf@aseEpSYe. g., et down procedure) is

t hathd Ime;mebacr:mead telwtmaprhansmeenwcmmamcbapomted into a
r| ti,cal fluid

i.e., bl
compbhisth wited " ) Biih FIAERhE dlpSramidrty SEAFTGE Gip modiey
the spku@mztt:fersee pLUOr targhapilesisid i zpr@@et'hi?,eSS)yStcffm tBy¥ cigarette

Vi n ntlaII al | of thetobac sol ut
compo tiantgﬁl‘u;rllé?ﬁs?gfa??e hlémg)lzg%ange %61 ven gt Sr&“rﬁd?ﬁleg cigarette

compsupretr Cirmito| @ablﬁhmtd;e,t Hé quapodsitdfe thecextralicttde organoleptic

prop%?p?%? fa%@eci%@e@égd ’%o&ugkgﬁkgen&%ﬁa ctoo s‘btﬂﬁtes including

exchange step is that un
flavor and aroma compounds can be extracted from Orlental tobacco and

transferred to an entrapment solvent (e.g., propylene glycol) and
later incorporated in a cigarette comprising Burley tobacco to impart
Oriental tobacco overtones to the Burley tobacco cigarette.

According to an embodiment, the concentration of nicotine in the
solutes-laden entrapment solvent can be reduced prior to incorporating
the solutes-laden entrapment solvent into the manufacture of a
cigarette or a cigarette component. The concentration of nicotine in
the solutes-laden entrapment solvent can be reduced by at least 10,

20, 30, 40, 50, 60, 70, 80 or 90%. In a further embodiment,



residual) solute can be recovered fromthe

supercritical fluid, which increases the overal
wehbiimszisey of the system In a further preferPediB2006/003816

enbodi nent, provided is an -enagrapnent sol vent

conpri sing tobacco solutes dissolved in the entrapnent

subst@h¥ €Al 1y THe1 St efe | adeBr 84 I aRMBAHe SOLMEUs-1WREED entrapment
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Another technigque for incorporating extracted tobacco solutes in
tobacco involves adding a solutes-laden entrapment solvent to a slurry
of ingredients used to make reconstituted tobacco. The solutes-laden
entrapment solvent, which preferably comprises nicotine and at least
one flavor compound and/or at least one aroma compound, can be added
to the slurry in any suitable amount. The slurry can be formed into
reconstituted tobacco sheet and cut to size for incorporation as 100%
filler of a tobacco rod or the cut strips can be added to tobacco rod

filler material and the mixture formed into a tobacco rod.



films of the solutes -laden entrapnent solvent can be
incorporated into a cigarette conponent such as
woabmosmisgut filler. Furthernore, sol utes -| adedT/iB2006/003816
entrapnent sol vent can be ingorporated into other
tobacco flavored products . The solutes -l aden
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While the invention has been described with reference to
preferred embodiments, it is to be undérstood that variations and
modifications may be resorted to as will be apparent to those skilled
in the art. Such variations and modifications are to be considered
within the purview and scope of the invention as defined by the claims

appended hereto.



wei ght of flavor-nodified tobacco cut filler. In a

still further enbodi nent, provided is tobacco cut
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filter to the tobacco rod using tipping wapper. The

extracted tobacco is preferably used as filler in a

cigarette further conprising un-extracted tobacco.

Wil e the invention has been described with reference

to preferred enbodinents, it is to be understood that

vari ations and nodifications may be resorted to as
wi ||l be apparent to those skilled in the art . Such
variations and nodifications are to be considered
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defined by the cl ainms appended hereto. All of the
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i ndividually indicated to be incorporated herein by

reference in its entirety. CLAIM5 : 1 . A nethod of

formng a tobacco solutes-rich liquor in an apparatus,
the nethod conprising: i ) extracting tobacco sol utes
fromtobacco by flow ng an extraction sol vent through

a first vessel containing tobacco to forma m xture of

t obacco and tobacco sol utes -containing extraction

sol vent;
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and

5. A method according to claim 2, wherein the supercritical fluid

comprises carbon dioxide.

6. A method according to claim 2, wherein the supercritical £luid
further comprises a co-solvent selected from the group consisting of
water; ethanol; methanol; acetone; propane; 2-propanol; chloroform;
1,1,1-trichloroethane; 2,2,2-trifluorocethanol; triethylamine; 1,2-

dibromoethane and mixtures thereof.

7. A method according to claim 1, wherein the entrapment solvent

consists essentially of propylene glycol.
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14. A method of making a cigarette comprising a tobacco golutes-rich
liquor made according to a method according to claim 1 comprising:

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 making
machine to form a tobacco column;

iii) placing the cigarette paper around the tobacco column to
form a tobacco rod of a cigarette; and

iv) optionally attaching a cigarette filter to the tobacco rod

using tipping paper.

15. A flavor-modified tobacco cut £filler comprising a tobacco

golutes-poor tobacco made according to a method according to claim 1.



compound and the polar solvent is selected fromthe
group consisting of propylene glycol, triacetin,
wahkywms2iso and m xtures thereof. 18. A nmethod aecomaBiong003816
to claim17, wherein the extgaction solvent conprises
a supercritical fluid and the supercritical fluid
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the ORI OIS BuI R GaeT EnbUPRuBRGRYl qaraLved therein one
or morerwbeade $olhereser film

ii) removing the tobacco solutes from the extraction solvent by

flowing the tobacco solutes-containing extraction solvent through a
vessel containing a polar solvent; and

iii) removing a substantially tobacco solutes-free extraction
solvent from the vessel, wherein the tobacco solutes comprise nicotine
and at least one tobacco flavor compound or at least one tobacco aroma
compound and the polar solvent is selected from the group consisting

of propylene glycol, triacetin, glycerin and mixtures thereof.

18. A method according to claim 17, wherein the extraction solvent
comprises a supercritical fluid and the supercritical fluid comprises

supercritical carbon dioxide.

19. A tobacco solutes-rich liquor adapted to be incorporated in a
component of a tobacco-flavored product, wherein the liquor comprises
nicotine and at least one tobacco flavor compound or at least one
tobacco aroma compound dissolved in a solvent selected from the group
consisting of propylene glycol, triacetin, glycerin and mixtures

thereof.

20. A tobacco solutes-rich liquor according to claim 19, wherein the
liquor is the form of a bulk liquid, encapsulated liquid, microbead,

fiber or film.



