1 METHODS OF MAKING RECONSTITUTED TOBACCO SHEETS
BACKGROUND During the production and processing of tobacco
products, tobacco by-products such as tobacco stems, leaf scraps, and
tobacco dust produced during the manufacturing process (i.e., stemming,
aging, blending, cutting, drying, cooling, screening, shaping and

packaging) can be recycled to reclaim their useful tobacco content. In the
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US-neosperaleddotesthe sheet at a temperature below about 40C, followed
by dryinﬁcf;[i{he sheet. In another ernbodiment, a method of making a
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WO 2008/110932PCT/182008/001377 2 FIG. 2 is a flow chart

illustrating a preferred embodiment of a method of making reconstituted
tobacco sheet. DETAILED DESCRIPTION In accordance with a

preferred embodiment, a method of forming a reconstituted tobacco sheet

with a high aerosol forming content can provide the reconstituted sheets

with up to about 50% by weight glyceriﬁ while avoiding a tacky surface on
dibessheetiution MGnicshwatsdrirgxehmlanganzodinenicoiameditiotat ambient
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containing tobacco materials is prepared. In the next ste
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réveratjudad sy sheeduced to under 50% by weight in step 30. After
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former IS mcorporated into the tobacco sheet at a temperature of
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tobacco materials 52 and water 54 are mixed to form an aqueous slurry

BBEOSPHIOHEEL T MREREEEY SarlePRvh48cteard Srins, tsbaled stems,
tobacto dustroreategatirittgtobagoovyedessirghahdformiagbagco deafking article,
cBH{&%Jﬁé‘"%ﬁﬁ% - PR AR t%é@@@%é‘ﬂa&ﬁr@' :5%%1%88 %%”@Pn%& jabove,

least about 50% by weight stems, preferably about 0 20 el
tuRsEgHith thesh sl e e %Hh&%@f@arpgepaﬁéﬁwa/mea@@ﬁﬂg into
cduteT abd e matatial sHe2cobfilErchide ethekimgditivies, such as wood
cellulose fibers to improve the strength of the reconstituted tobacco sheet
and allowin gfor lower stem content. The aqueous slurry 56 is

B&iﬁj‘e&%ﬁ‘% @E@Bﬁ@: p?ngQ%\éV ﬁ%ﬁoduce a solubles portion 60 and a

fibrousiportiois 62flewr eratmipleiatioe aus stermplaly canthelicamprassetiahod of
af}&%ﬁs%ﬁ}féaq%%‘éo@ﬁéeqlub'es portion 60. Preferably, the solubles
portlon 60 is not reincorporated into the reconstituted tobacco
manufacturing process, but discarded. As shown in FIG. 2, in the
embodiment, the fibrous portion 62 is subjected to a refining pro’cess 64 to
convert the fibrous portion 62 to more closely approximate individual fibers
for paper-making. The fibrous portion 62 is formed into tobacco sheets by
a paper-making process 30 66 (e.g., Fourdrinier machine). During this
paper-making process 66, the moisture content of the sheet is reduced by
draining excess water through a wire mesh (e.g., Fourdrinier wire). For
example; the moisture content can be reduced from a starting moisture
content of about 98-99% by weight to about 95% by weight by pure
draining. In another example, the moisture content can be reduced to
about 85% if draining is coupled with vacuuming of moisture. 35After the
paper-making process 66 has been completed, the tobacco sheets are
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subjected to a moisture reduction process 68 to reduce the moisture

content of the sheet. Preferably, the moisture content is reduced to less

than 50% by weight, but greater than 30% by WO

WO K852 CT/1B2008/001377 3 weight. In other exempfary 1E2008/001377

embodiments, the moisture content ig reduced to less than 45% by

weight, less than 40% by weight, or less than 35% by weight. For

exiinple jthe Sheetd@arbelpsiined obl Hastednembagstametd drgiatipd. of making
recondRRkagMven tadgduce the moisture content and optionally followed by

smaller steam-heated surface dryers (Le. can dryers). 5After the moisture

reduction process 68, an aerosol former solution 72 is applied to the
DETAgHeEOESCEKAMPIE, the sheets can be passed through a size press 70, in

WmCQ@%@%‘B@@%@EGéegr@@mé%e@rﬁﬂ%%ﬂma'amn@ﬁ@@%ﬁ'fE@Hﬁ’fﬁ@ a reconstituted

configured to apply an aerosol former sglutlon 72 ot Si de of the

fobaceh, SRESTHENLR YD1t TRE LN Ea RN SIE B ihs: &t vese‘£7~|4s figets with up
to abatéMathyereipboglimminsyiiie aergsul &iﬁﬂéf%f@ﬂ@@ﬁ'ﬁ“@éh% sprayed

0@5@thesﬁaﬁetag%ﬁa%@%ﬂ@%&:@@W@M%«r@ mersed i m:ﬂg@w&eﬁﬂéﬂwﬁed tobacco

solution 72. Examples of aerosol formers m?ud ?Sycerln F o ste
sheetq RSRRAYIBREYIGRUE, HBROSITEAL SN CoF Gaifsisna's y@o?ptr enee Pext step

20, a ¢hpeoldetraetihy foreaglyoot) Hivdiareteyl sigaholl e m%@mfﬁ@?n@f & aqueous

siurry eresetdanmengeluiion g@v&ér{ﬂﬁ%%&ﬁ@@ intedheshesd aledmblture content of the
temperature below about 40C. %other exem Iarr\,ét bodlr‘q1 s the
e

tobaog S olmaPEollhioh 72 R HCBTalsd THOTH Dhrapoct ot @

mperature
terpdyelow aboaie3si@y eep twcﬂh%é@f@ocﬁ@ﬁ,zs@i%% dpaprkseco sheet undergoes

ad sF%rBRf‘Jééyre Glycerin is a preferred aerosol former for aerosol former
UtIOI‘l 7%6 cerin forms an inert aerosol of fin a ter
t
R o Rt 15 S I of S o0 P UL IR Hconstutc

tobacaprtset {dmadirekaidbe MRaSESOTAEA HHE TR ENER AT EIERLS GBcHAdUsous
siurw%Ut@%qu%%nﬁa@&% 20%utpR0MbabyeaEnr by rpk sk aliermativsbacco dust

createbcm CRg'ulme tS %2?) %%/ Ce%ﬁ@zoheloofntc&%& Orgg#r}f?}%%wtaﬁ@q)n?g %eQJXF%QQmme the

ous cerin solution contains between

(obacapOURTED %b@ﬁrs@%aéwémﬁ@l@@&érw WeBH pie T uRE R &bludEASr 0-80%
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ties in the manufacturlng process. The aerosol former solution

of therecansiistrddnbarre flsehanfRAew Y, 8L IEs eV an&  humectants
(otinerdhest glysierin eois dirjextettie compay pascEx &fhipl @scofflavoraintdes portion

60 an'&‘%“ﬁg?oug%éﬁ%éggaﬁof{ IO S VAR dBO SRS 56 ACRA 4RI s ed or centrifuged
cinnamon, cardamom, apium
to remove the solubles portion 80. Preferably, the solubles portion 60 is not reincorporated into

the reconstituted tobacce manufacturing process, but discarded.

As shown in FIG. 2, int the embodiment, the fibrous portion 62 is subjected to a refining
process 64 {o convert the fibrous portion 62 to more closely approximate individual fibers for
paper-making. The fibrous portion 62 is formed into tobacco sheets by a paper-making process
66 (e.g., Fourdrinier machine). During this paper-making process 68, the moisture content of
the sheet is reduced by draining excess water through a wire mesh {e.g., Fourdrinier wire). For
example, the moisture content can be reduced from a starting moisture content of about 98-88%
by weight to about 95% by weight by pure draining. [n another exampte, the moisture content
can be reduced to about 85% if draining is coupled with vacuuming of moisture.

After the paper-making process 66 has been compieted, the tobacco sheets are
subjected to a moisture reduction process 68 to reduce the moisture content of the sheet.

Preferably, the moisture content is reduced to less than 50% by weight, but greater than 30% by
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30 graveolens, fenugreek, cascarilla, sandalwood, bergamot, geranium,

honey essence, rose oil, vanilla, lemon oil, orange oil, mint oils, cassia,

caraway, cognac, jasmine, chamomile, menthol, cassia, ylang-ylang,

WEHEEAMESImint, ginger, coriander, coffee and the like. Exanf{i@gB{008/061377

humectants other than glycerin include propylene glycol and the like.

Tobacco materials with a higher concentration of glycerin may also
weigltontaitheptionablay addiverricatateschave besridenidirdsasipassiihan 45% by
weigRIAUONG BN U] LU0 BB NN0 RIS TSRl ets can be

combination with glycerin. Acetate compou r{her enhanc

placeban@isH P TR PRIEhBTIT it the' SRiGReSI) d@ﬁﬂﬁk@%@%rﬁm@ﬁge content and
optioaslickelbnaWe) 200841 10R32RETLIB20DS NS4, @él@c@!]@b@dlment the

ac O acetate, calcium acetate,.and/or,,
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fed bphenal hos TahtAIBrthe smeke fascesrysted ﬁ@@blp@@a&&oz former solution 72

to bo{gcs%gg 9‘#@% g}‘%éheﬁl'e 2e o%%'i fi!claren%er Sol%fog %"‘é’% n F‘ de o{% r addittves 74, In

passing the sheet through the size press in \Which Ihe S&raesT frmer
3‘ie*"'@@iﬂﬁl@WWi@%rﬁﬁré%ﬁs%@W&Q@%@Qé@@& é%@dpﬁoééﬁ‘@?ﬁl%i or the
sheetruRXEMPle theddrying preceskffcanlinshde passing the sheet through
a E@ﬁ%igg %roﬁé%@cﬁ r. forme Q Oﬂa@gb dc@?rp t 'ﬁrc\)’ép %rgeg h ae OS% er}e glycol,

former solution 72 is glycerin, the g solutio an am
d‘pm%\fﬁlﬁlv@%obr&éﬂﬁé’%‘ﬁoﬂ%k}%ﬁéé’?ﬁ%oﬁ*m@ln@etiﬁeﬁw&ﬂ@r ghvcol, andfor oleyl

alcoheimbodiment, the glycerin solution is added in an amount up to 50% by

Weiaht oL the inhane.shest aff eirompgolut;on-mf @ﬂ?gor Lim.acgiat gas%eaz at a

be incorporated into the tobacco sheet In an amoun een about
tempSIEYY By ARIHRP VAR Sheldt HEF a&ma*a&amwgﬁwﬁ&oq@rawmmr selution
72 is Cattiumziacctateticantzetinctsppatadris aslamabinitizstveeyabewdvl 40out 30°C or

25°C, ]rg%} Q%W&l‘gm;ﬂéépﬁ&é sheet after drying, preferably about 4%.

apnesmm acetate can incorporated in an amount between about 5-20%
by TGt B ARECEHERS AREF ARG pINTERIBRY BBTR M ey 2. Clygarin forms an
inert thepelvy wiggiyaecessnibyitesteqp@8 whershemboeridininganidayasotiarfer example,

the gli@ein %Ié/r%'amdﬁr@ ashed Hdayedwithmesbanical finge %Hg&é%ﬁgenn solution

o natural tobacco lamina strips or cut into diamond Sh

eces simi
conto )RR Can GG SR RN o S e A PELBAGi ot ove=rn
solutiggheicssheist gestSalte Blehdedosith paturaitebalodestls éred dheeous glycerin

soluti@Néiredbigadurddrdinion ULHler apd ingRaralegiga SA‘?@HB% to use a
artlc e. Th ég/all eductlon |5(‘LTPM due to the dilution of tar in t
e'w

E"C'm?nbacco Sto KA ThEFTHeToSof R 0[) 8(88%%%%%8&%6‘9 the tobacco

S Thert
materglycestiiiigomorateekin sLEARSKiNGg Eiticlen Thesshiediffisd!ebaiocthsheenufacturing
procepieces ("STSP") may comprise approximately 5% to 60% 25 of the blend
obacco filler that is,.incorpgrated into the tobacco rg on of th
str#oef(mg Dt Fnﬁrtﬁe Sp e?gen 8F %gogg%r% ﬁﬂ@ﬁgﬂ‘%l%r%é ind ﬁ)shﬂa“'wams |
humegiiitie (Heeelévataty giyebrindonterniatgeamdwodspobisewesppctaybthets include
licorickQDaGES rofl@5HE Cighynin J@b‘émge@omwstaﬂgﬁo@ao@iﬁgaﬁfﬁpt e8RiB8om, apium

orate e e a1 TN L QAL B e BmcEsrgace. s of
vamt!a Eemon oil, crange oil, mint oils, cassia, caraway, cognac, jasmine, charnomile, menthal,
cassia, ylang-ylang, sage, spearmint, ginger, coriander, coffee and the like. Examples of
humectants other than glycerin include propylene glycol and the like.

Tobacco materials with a higher conceniration of glycerin may aiso contain optional
additives. Acetates have been identified as possibly promoting reduction in TPM cytotoxicity of
tobacco smoke, especially in combination with glycerin.  Acetate compounds may further

enhance the reduction of TPM or phenolics in the smoke of a combusted smoking articie. In
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30With respect to the smoke biological activity, cigarettes made from
blends containing 20% to 30% STSP (comprising 2/3 base web, 1/3
lycerin) demonstrated that the biological activity, Ames and cytotoxicity,
WO B Hiculate matter (TPM), is reduced compared to a cBAEFEB2008/061377
cigarette without STSP, of similar filtes construction and similar firmness.
In particular, at 20% inclusion rate of STSP, specific mutagenicity (Ames
one GAGBIWISE) B5veastatelncetdynd5htiantd specificiiNeutebReddiiakacetate, and/or

magr(g@w Sleiexieity ()4’/@9590@'@3@3 M)ﬂ\ﬁ’@g délr%e_%\% dzaz % Séﬁ%% effective to

inclusion rate of STSP, specific mutagenicity mes
PromS SR S ST AT D87 o s heda @a%%taﬁé@e&@f@ combusted
smokNguirat Reddoptedted MR dpeytetoxicityfi(d/EC50, ml/mg TPM) was

reducadby 39%c. o Eﬁ@.f 20hn SIeR H@&ytﬁ%“r@i'%% d% %‘”‘Qsl%t N 20%ich the

to 30% of the blend filler, wherein the aformentioried re nin
2erosGLIBEAI SRR FarF HRCAEMERad, e TRRRIcH S RIBSRARIAG IBYcRIgEees 76. For
examaiwd ihefdyoralpiedapatt cmserisdeyppesiogntiensdm inaiusioorektke apron dryer.

ST§€H§ amBlgraLed.in wh}é{*h'tlﬁ the Sapodime g%ﬂgiﬁlle}flnt Of\zleer an}e glycerin

been described in detall, it will be apparent to t ose s

SO'“t'QQ%ﬁé%ﬁg%%%Wm&ﬂﬁ@%Wspé%%%bea&hﬂwﬁ/w@ﬁtéwmg in another
embogimpitly ¢t withent deptisting frotadhe scepecofithe apperded eaiins ofbhe tobacco
sheeiGlA M%& A method of making a reconstituted tobacco sheet,

comgnsm{ggmum acetate can be incorporated into the tobacco sheet in an amount
between about 5 to 20% by weight of the sheet after drying, preferably about 10 to 12%.
Calcium acetate can be incorporated in an amount between about 1 to 10% by weight of the
sheet after drying, preferably about 4%. Magnesium acetate can incorporated in an amount
between about 5-20% by weight of the sheet after drying, preferably about 8 to 10%.

After the drying process 76, in step 78 the sheet containing an aerosol former {e.qg.,
glycerin} is thrashed or flayed with mechanical fingers into sized pieces similar to natural
tobacco famina strips or cut into diamond shaped pieces, between about two to four inches on a
side. The reconstituted tobacco sheet pieces are blended with natural tobacco strips and the
entire blend is shredded into a cut filler and incorporated into a smoking article. The overall
reduction in TPM due to the dilution of tar in the tobacco smoke with an inert aerosol is
proportionat to the amount of glycerin incorporated in a smoking article.

The shredded tobacco sheet pieces (“STSP") may comprise approximately 5% to 60%
of the blend of tobacco filler that is incorporated into the tobacco rod portion of the smoking

- article. At the upper end of the aforementioned blend inclusion range, the elevated glycerin

content may tend to spot the wrapper of the tobacco rod, especially in humid conditions. The
spotting effect can be ameliorated by selection of a wrapper paper having low spotting-
propensity and/or by using a double wrap for the tobacco rod.

With respect to the smoke b;o{cgtcai activity, cigarettes made from blends containing
20% fto 30% STSP (comprising 2/3 base web, 1/3 glycerin) demonstrated that the biological
activity, Ames and cytotoxicity, of {otal particulate matter (TPM), is reduced compared to a
control cigarette without STSP, of similar filter construction and similar firmness.

In particular, at 20% inclusion rate of STSP, specific mutagenicity (Ames TA98 w/S8)
was reduced by 35% and specific Neutral Red Uptake (NRU) cytotoxicity (1/EC50, mli/mg-TFM)
was reduced by 27%. At 30% inclusion rate of STSP, specific mutagenicity (Ames TA98 wiS9)



preparing an aqueous slurry containing tobacco material; 5forming a sheet

from the aqueous slurry; reducing a moisture content of the sheet to less

than about 50% by weight; incorporating an aerosol former into the

WOt \Hédtein the aerosol former is at a temperature below EE&HBAHE#01377

and drying the sheet. 10 2.A method &ccording to claim 1, wherein the

aerosol former is a glycerin solution. 3.A method according to claim 2,
was pHecethtthd Yy cerinisafite.inARaimmink o NR WY alaukibS PEOBIGHYMg TPM)
was ,@f&h@@g@@@eet 15 4.A method according to claim 2 or 3, wherein: (a)
theig cerin solution contains about 20% to 80%/glycer|n by volume; (b) .
the gﬁé&a‘?ﬁ th <ol oM Bb GRS ShBOREETRAS S0 gl aR% 18] Visiiaag filler, wherein
the =p@(cthiegycerivsolutiohiobgteinsaboutzh%e:te §09¢:glyeerevelumiSipotting is
feduéérd(dam&e WM?QD%@'%BQC?O%a%%Q:QQ j&e'?wghégt%x&e%‘ﬂ? Yint Jl%lrtr;le %Ahe STSP is

method according to any of claims 1 rein formlng

amelRfRi%S comprises:
While the embodiments described above have been described in dgetaill, it will be

apparent to those skilled in the art that various changes and modifications can be made, and

equivalents emploved, without departing from the scope of the appended claims.
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separating the tobacco material into a solubles portion and a fibrous
portion; and 25forming the sheet frong the fibrous portion without
incorporating the solubles portion. 6.A method according to any preceding
claim, comprising: (a) reducing the moisture content of the sheet to
cLARSveen 30% and 50% by weight; (b) reducing the moisture content of the
sheet to about 45% or less by weight prior to 30incorporating the aerosol
1. férmethed of maKiepradeemgttvéehisisancy cheintonisisigeet to less than

abebARYaRLWRIghE er&gxedﬁwﬁ@@éméemﬂw former. 7.A method

accor ny prece claim, wherein: 35 7 (a) the aerosol former
goé?qép%ﬂﬁ%?%tt %’H? $44Y(b) the aerosol former is at a

temipeiraiur e belove a:botﬁr@@&h@(sb‘tdm aeresolitarmesds 20% tempéyature
QEQ}P@@FQM@ZQQ ﬂr&g&hﬁ)ﬂ'ﬁéﬁ)sﬂ éofﬂée@»%?% AR IBEPSLAUIE Sfer is at a

method according to any preceding claim erein the tobacco material
tempetatyig aglow about 40°C; and

drying the sheet.
2. A method according to claim 1, wherein the aerosol former is a glycerin solution.

3. A method according to claim 2, wherein the glycerin is added in an amount of up to
about 50% by weight of the dried sheet.

4, A method according to claim 2 or 3, wherein;
(a) the glycerin solution contains about 20% to 80% glycerin by volume;
(b) the glycerin solution contains about 50% to 80% glycerin by volume;
(€) the glycerin solution contains about 75% to 80% glycerin by volume; or

(d) the glycerin solution contains about 50% glycerin by volume.

5. A method according to any of claims 1 to 4, wherein forming the sheet further comprises:
separating the tobacco material into a solubles portion and a fibrous portion; and

forming the sheet from the fibrous portion without incorporating the solubles portion.

6. A method according to any preceding claim, comprising:
(a) reducing the moisture content of the sheet to between 30% and 50% by weight;
(b) reducing the moisture content of the sheet to about 45% or less by weight prior to
incorporating the aerosol former; or
(c) reducing the moisture content of the sheet to less than about 30% by weight prior

to incorporating the aerosol former.

7. A method of according to any preceding claim, wherein:
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tobacco leaf scraps, tobacco stems, tobacco dust created during tobacco
processing, and/or 10tobacco leaf pfime lamina strip. 9.A method
a}ccording to any preceding claim comprising: incorporating wood cellulose
fibers into the aqueous slurry; and/or forming the sheet by a paper-making
process. 15 10.A method according to any preceding claim, wherein the

aerosol former further comprises: (a) a fl t and/or; h
Gher (e R OTLE A AR A T AP herein e

(imectaataspsopigener @wm.t&'mmemwmm%%@hy preceding
gcl(;?lm’ %@eé%a%é‘ﬁ&%?@a?g@é‘&é&ék&%@tﬁ&ﬁé@ﬂﬁ@@t%ﬁﬁ%ﬁte
mpound A method accor mg% to claim 11, wherein: (a) the

fetateoamsetmldagnanihshAIRP SEEIERP LA acetate, or magnesium

8. A method according to any preceding claim, wherein the tobacco material includes
tobacco leaf scraps, tobacco sterns, tobacco dust created during tobacco processing, and/or

tobacco leaf prime lamina strip.

8. A method according to any preceding claim comprising:
incorporating wood celiulose fibers into the aqueous slurry; and/or

forming the sheet by a paper-making process.

- 10. A method according to any preceding claim, wherein the aerosol former further

comprises:
(a) a flavorant and/or;

(b) a humectant other than glycerin.

11. A method according to claim 10, wherein the humectant is propylene glycol.

12. A method according to any preceding claim, wherein the glycerin solution further

comprises an acetate compound.

13. A method according to claim 11, wherein:

{a) the acetate compound is ammenium acetate, calcium acetate, or magnesium
acetate;

(b) the acetate compound is ammonium acetate, which is added in an amount
hetween about 7% to about 11% by weight of the sheet after drying the sheet;

{(c) the acetate compound is magnesium acetate, which is added in an amount
netween about 2.5% to about 5% by weight of the sheet after drying the sheet; or

(d) the acetate compound is calcium acetate, which is added in an amount between

about 7% to about 9% by weight of the sheet after drying the sheet.
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acetate; (b) the acetate compound is ammonium acetate, which is added
in an amount 30between about 7% & about 11% by weight of the sheet
- after drying the sheet; (c) the acetate compound is magnesium
14.  Acewtedviictaiengddetidhing atiais moseriaes about 2.5% to about 5% by
welahyt of thesherkadieshyinodhsshgel Plethod KLINGIREERERY preceding claim,

~compound is calcium acetate, which is added in an amount bet een o int ‘
thrashing, St 2058 A8y WSEhIENRE R LRREF URIRS 1Rl ol dgigginto @ ou
filler; arkdinfometaadohmalirigen smokirgdakitiglertoenprising: making a
reconstituted tobacco sheet by a method according to any preceding
claim, thrashing the sheet, blending the sheet with natural tobacco strips, )
5. Anmnehredidipepintocateutiaiier dnavhresipdrai My ans dutaridr i sheet comprises
20% toSthakngrartigieidd. A method according to claim 14, wherein the
reconstituted tobacco sheet comprises 20% to 30% of the cut filler. 10



