1*Tobacco fBtonstitution The subject invention relates to tobacco
recqnstltutlon by extrusion. Disclosures have been nmade in the patent
litefature of tobacco reconstitution processes in which partigulate

t obacco material- and a binder are fed tojan extruder, where i &7&/
extruded a reconstituted tobacco product. Exanples of patent | Catl
provi di ng such di sclosures are: CA 951209; EP 113595; US 3,098, 492 and US
T911017; and GB 2 201 080. It is a teaching: of the prior patent
literature that suitable billebaceo fReconghitution obacco reconstitution
by extrusion processes include hydroxypropyl cellulose (HPC) and

car boxynet hyl cellul ose (CMC) or sodi um carboxymethyl cellulose (SCMVO)

There is also a teachjng that in addition starch may be fed to the
ext r uder . The subjéct invention relates to tobacco reconstitution

by extrusion.

Disclosures have been made in the patent literature of
tobacco reconstitution processes in which particulate
tobacco material and a binder are fed to an extruder,
whereby there is extruded a reconstituted tobacco product.
Examples of patent publications providing such disclosures
are: CA 951209; EP 113595; US 3,098,492 and US T911017; and
GB 2 201 080. It is a teaching of the prior patent
literature that suitable binders for use in tobacco
reconstitution by extrusion processes include hydroxypropyl
cellulose (HPC) and carboxymethyl cellulose (CMC) or sodium
carboxymethyl cellulose (SCMC). There is also a teaching
that in addition starch may be fed to the extruder.
Furthermore, water and a humectant, glycerol for example,
may be fed to the extruder.

It is also known from the prior patent literature fbr
water to remain in the liquid phase in the extruder barrel,
but to flash off to steam as the extrudate issues from the
extruder die, the result being that the cross-sectional area
of the extrudate becomes larger than the cross-sectional
area of the orifice of the die and there thereby being
imparted to the extrudate a cellular interior structure.

Conveniently, the die orifice is of slit form, whereby

the reconstituted tobacco extruded pfodugt is of web form.



Furthernore, water and a hunectant, gIycer6*“T?ﬁ“*anp+e—~ﬁay—be fed to the
extruder. It is also known from the prior paﬂeﬂ%m*HkaaI or water to
remain in the liquid phase in the extruder ba ?gsh off to
steam as the extrudate issues fromthe trud sult being that
the cross-sectional area of the extrudate becones an the
cross-sectional area of the orifice of the die and there t her eby bei ng
inmparted to the extrudate a cellular interior structure. Conveniently, the
die orifi @hd sweldh Bbrh ppoductheanabitldre becoust tbupedviidendiiol Jedt rsitize
product is of web form Substitute sheet - 9 Cctober 1996 - 2 -
particles. '

It is a teaching of GB 2 201 080 (the contents of which
is incorporated herein by reference) that a web form
extrudate is, while in a plastic state, subjected to draw
down to reduce the thickness dimension of the extrudate.

A tobacco reconstitution process in which a mixture
comprising particulate tobacco, starch and binder, with the
addition of water, is extruded to provide a web form
extrudate, under such extrusion conditions that the
extrudate assumes a cross-section greater than that of the
exit orifice of the extruder die, and in which said
extrudate, in a plastic state, is drawn down so as to
effect a reduction in the thickness dimension thereof is
hereinafter referred to as a "process as defined”. In
carrying out the process as defined it is much to be
preferred that the low density structure of the extrudate is
preserved by ensuring that the exertion thereon of draw down
tensile force should not involve the application of 1lateral
crushing forces.

The subject invention provides a process as defined,
wherein binder is fed to said extruder in agueous solution.

The agueous binder solution is of a fully flowable
liquid character. Suitably, the binder which is fed to the
extruder in aqueous solution is CMC or SCMC.

The binder solution concentration should be 1low.

Preferably, the solution concentration should not exceed

about 10% wt/wt, and more preferably should not exceed about



The web form product can then be cut to provide f|II %{% c@gtlcles It
Is a.teaching of GB 2 201 080 (the contents of’l"h porated herein
by reference) that a web formextrudate is, [ﬁﬁ E“ﬁﬁ &c st at e,

subj ected to the draw down to reduce the 3h|ckn f t he
extrudate. A tobacco reconstitution process in which a m xture conprising
particul ate tobacco, starch and binder, with the addition of water, is
extruded to provide a web forn1extrudate under such extrusion conditions
that the e%udatte switablea rangss- eéctsodmt@oeat@pnmahrahaonéf hase been
~orifice of the extruder die, and in which said extrudate, in a plastic
state, is cﬁmdd%ﬂwb%cpa%%t@eﬁ%twblw‘éductlon in the thickness dinmension
thereof is hereinafter referred to as a "process as defined". In carr

out the process %qumﬂy‘ sthic RGNS p?%]F‘é‘H%‘%I Pﬁaplﬂﬁ’@q olv?dlé%%iity
structure qf the extrudate reserved yr at t exertlon

t hereon of % aff® gh?l I"Q“? Ce%oﬁpgéﬁ F‘ﬁbggvet fe ¢ catfonthe

| at er al crushln farces. %é% ect @tlon provi des a process as

defined, W& %"fﬁtn%lf ptb‘? tb?‘l %1‘ C¥otal binder is fed to said
extruder in aqu élgA ﬁ& % n?feart'fg Okt NG, & %%{4935390% Sééﬁgghyom
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the feed to the "ex acco arch and € nmajor "proportron of
the solution represents only a proportion of the total binder

fed to the extruder, and more preferably represents a minor
proportion of the total binder.

In an example of the subject invention HPC binder
represented about 4% of a dry mixture of tobacco, starch and
binder fed to an extruder, whereas CMC binder, fed as a 1%
wt/wt aqueous solution fed to the extruder, represented only
0.04% by weight of the final reconstituted tobacco product.

| If in order to provide the aqueous solution CMC is
dissolved in water at room temperature, the solution should
be agitated in order that the CMC becomes fully activated.
This process typically takes 15 to 30 minutes.

By use of the subject invention the reconstituted
tobacco extrudate can be drawn down to a lesser thickness
dimension, with little or no concomitant reduction in other
physical performance characteristics. That is to say, the
extrudate can be drawn down to a greater degree. This
effect can be obtained with only a very small addition of
binder from the aqueous solution being added to the final
product.

Advantageously, starch 1is dispersed 1in the aqueous

solution of binder fed to the extruder, in which case the



bi‘nder, the concentration | evel not exceeding 6% w/w. The aqgueous bi nder
solutlon iIs of a fully flowable liquid character. Suitably, the binder
which is fed to the extruder in aqueous solution is CMC or SCMC.
Preferably, the solution concentration ig in the range of 0.2%to 4.0%
Wt/ w . - 3 - Advant ageously, the aqueous solution of binder is used to
supply the whole, or substantially the whole, of the process water fed to
the extruder. Preferably, the binder fed to the extruder in aqueous

sol uti on rizjmdeentin osb}ukipnopbst imrefdrabiky t aMdl birnder sfadct t thelreof,
extruder, and nore preferably represents a m nor proportion of the total

bi nder. | rSGMCexfapl exampilies sPhe@cstanchnsusperdon et bepmedothddedbout
4% of a dry m xture of tobacco, starch and binder fed to an extruder,

wher eas i PRRY | h@%@saglﬁhlmamﬁmaﬂ Q§uBeU3IS ERELoDN bedag Feavdned.r uder ,

represent ed onIX 0. 0496b¥ ght of the final
solution comprlslng dissolved CMC and dispersed

starch displays thixotropic properties when the starch is
present up to a level of about 30% wt/wt.

For preference, starch suspended in an aqueous solution
of binder fed to the extruder is not acid modified starch.

The addition of starch to the aqueous solution of
binder has the advantages that the degree of draw down which
the reconstituted tobacco extrudate can withstand is further
enhanced and the colour of the extrudate is 1lighter.
Furthermore, the total amount of starch used, i.e. that
suspended in the solution and that fed to the extruder other
than in the solution, in a dry state for example, can be
reduced. There are no losses in other physical.performance
parameters.

In use of the subject invention, a proportion of starch
fed to the extruder other than in said solution may be acid
modified starch. Advantages obtained by so doing are the
provision of an extrudate better able to withstand draw
down, and the possibility of feeding a lesser amount of
starch (other than in said solution) to the extruder and
feeding a lesser overall amount of starch to the extruder.

The remaining proportion of the starch is suitably a
regular grade starch containing amylopectin.

The ratio of acid modified starch to regular grade

starch may be in a range of 1:4 to 4:1. By way of example,



reconstituted tobacco product. If in order to provide the aqueous sol ution
CMC iis dissolved in water at roomtenperature, the solution should be
agitated in order that the CMC becones fully activated. This process
typically takes 15 to 30 minutes. By use of the subject invention the
reconstituted tobacco extrudate can be drawn down to a | esser thickness

di mension, with [ittle or no conconmtant reduction in other physical
performance characteristics. That is to say, the extrudate can be drawn
down to a gr eatirabiber star®hi mief fiext 602N regudlaraiaret #0%hacidy moddfied
smal | addition of binder fromthe aqueous sol ution being added to the final
product. Adbynwedghdsdl.y, starch is dispersed in the aqueous sol ution of

bi nder fed to the extruder, in which case the 4 binder in solution js
preferably CMC &t ahasl t bepar eppted that when a proportion of acid

modified starch is used the dough.within the extruder is
more fluid and that there is a reduction in the pressure
within the extruder barrel, -as compared with the operation
of a control process in which no acid modified starch is
used. The lower pressure is advantageous in that processing
can be maintained up to a more édvanced state of wear of the
screw eléments.

The degree of polymerisation of amylopectin in the acid
modified starch may be, for exaﬁple, about one third that in
the_regular grade starch.

The mixture in the extruder may comprise sodium
bicarbonate and/or ammonium bicarbonate and/or carbonated’
water. |

Preferably, the sodium bicarbonate and/or ammonium
bicarbonate is present in a range of 0.5% to 4% of the dry
weight of the tobacco.

Within the extruder the sodium bicarbonate and/or
ammonium bicarbonate is decomposed, and thus carbon dioxide
gas is tormed, the CO; gas being released from the extrudate
downstream of the die. It has been found that the formation
and release of CO; gas gives rise to an extrudate which
exhibits a finer cellular structure and an enhanced tensile
strength. The increase in tensile strength may be, for

example, 10% to 20%.



SCMC, for exanple. The starch suspension can be maintained for many hours
Wi th.mnimal or no agitation being required. A solution conprising

di ssol ved CMC and di spersed starch displays thixotropic properties when the
starch is present up to a |evel of about g30% w/wt. For preference, starch
suspended in an aqueous solution of binder fed to the extruder is not acid
nodi fi ed starch. The addition of starch to the aqueous sol ution of binder
has t he advantages that the degree of draw down which the reconstituted

t obacco extrudaBecexdingt Hee amh | exanpikerofnicarsydngndoutie tthe owukifeathe
extrudate is lighter. Furthernore, the total anmount of starch used, i.e.

t hat suspehﬁ&&n Aohhe as slnkt ikkenthdof hat Koe@aisl medified dstasechemwithard n

the solution, ,in a dry state for exanple, can be reduced. There are no
| osses in 8PA&HMpRiGarhonatie oryas cEefatisetae sinlet hopper of a twin-

screw extruder. An aqueous solution of CMC, at 0.3% wt/wt
concentration level, with a 30% wt/wt suspension therein of
regula:_r starch was injected into the extruder barrel
downstream of the inlet hopper. Also injected into the
barrel downstream of t_he hopper was glycerine.

As to the web-form extrudate issued from the extruder
die water in the in the extrudate flashed off to stean,
whereby a cellular interior structure was imparted to the
extrudate, this effect being enhanced by the release of CO,
gas by virtue of the inclusion of the sodium bicarbonate in
blend fed to the extruder. 'The extrudate was drawn down and
cooled by being passed about two chilled rollers in the
general manner as described in GB 2 201 080. |

By use of the subject invention as per the just related
example, the web-form extrudate after the drawing down step
had a thickness of about 0.75mm. - This is to be compared
with a thickness of typically about 1.3mm for extrudate
obtained from the process as defined if the subject
invention is not utilised. When the subject invention is
utilised, the tensile strength of the resultant extrudate

exhibits an enhancement of 25%, for example.



| ¥ use of the subject invention, a proportion of_st rch ;ed to the extruder

other than in said solution may be acid nDdifiedT, 2 e ages

obt ai'ned by-se—deing are the provision of an extr le to

wi t hst and dr and the possibility7of feedi unt of
starch (oth H,ﬂﬂg@ m ﬂmm" lution) to the extruder and feed| ng a | esser
overal | anoun he extruder. The remai ning proportion of the
starch is suitably a regular grade starch containing anylopectin. The ratio
of acid nodified starch to regul ar gr &ZLAEMS3rch nmay be in a range of 1:4 to

4:1. By way of exanple, a suitable starch mx is 60%regular and 40%
acid nodified (by weight).

1. The process as defined, wherein binder is fed to said
extruder in aqueous solution.

2. The process as claimed in Claim 1, wherein said binder
in said aqueous solution is carboxymethyl cellulose.

3. A process as claimed in Claim 1, wherein said binder in
said aqueous solution is sodium carboxymethyl
cellulose.

4, A pfocess as claimed in Claim 1, 2 or 3, wherein said
binder is present in said solution at a concentration
level not exceeding about 10% wt/wt..

5. A process as claimed in Claim 4, wherein said
concentration level does not exceed about 6% wt/wt.

6. A process as claimed in Claim 5, wherein said
concentration level is in the range of 0.2% to 4%
wt/wt.

7. A process as claimed in any one of the preceding
claims, wherein starch is dispersed in said aqueous
solution.

8. A process as claimed in any one of the preceding
claims, wherein a proportion of the starch fed to said
extruder other than as dispersed in said aqueous
solution is acid modified starch.

9. A process as claimed in Claim 8, wherein said

proportion is in the range of 20% to 80% wt/wt.



|t has been neted—that—when—a proporti on—of——acid nodified starch is

used the dough wi£hi r is nore fly"gsﬁaqha;mnR is a

reduction in thelﬂ mﬁ“ m&ﬂj ﬂt he extruder ared with the

operation of a coO ~ « which go acid ch is used.
can

The | ower pressure is advantageous in that proc e mai ntai ned up
to a nore advanced state of wear of the screw el enents. The degree of

pol ymeri sati on of amnylopectin in the acid nodified starch may be, for

exanpl e, adbut Dnepndueskt e iclaimed edul amngr adaest afchth&heprmegedingi n
the extruder may conprise sodi um bi carbonate and/or anmmoni um bi car bonat e
and/ or car bonat@tRims er wvherefinr &bley mixturedinmspiidardrdidemndpppriaasni um

bi carbonate is present. in a range of 0.5%to 4% of the dry
sodium bicarbonate and/or ammonium bicarbonate.

1l1. A process as claimed in any one of the preceding
claims, wherein the hixture in said extruder comprises

carbonated water.



wej ght of the tobacco. Wthin the extruder the sodi um bi carbonate and/or
ammpni um bi carbonate i s deconposed, and thus carbon di oxide gas is forned,
the Terr] gas being released fromthe extrudate downstreamof the die. It
has been found that the formation and release of [err] gas gives rise to an
extrudate which exhibits a finer cellular structure and an enhanced tensile
strength.  The increase in tensile strength may be, for exanple, 10%to
20% 6 According to an exanple of carrying out the subject invention, a
dry blend of 5 Kg acid nodified starch with 2% sodi um bi carbonate, was fed
to the inlet hopper of a tw nfobacco Reconstitution

ABSTRACT

In'a process of tobacco reconstitution by extrusion a
mixture of tobacco, starch aﬁd binder, with the addition of
water, is extruded as a web. The extrudate is drawn down,
whereby the thickness of the web is reduced. A minor
proportion of the binder, which may be carboxymethyl
cellulose, 1is fed to the extruder barrel in aqueous
solution. This has the effect ‘of increasing the tensile
strength of the web,-so that the web can be drawn down to a

greater degree.



-

S6rew extruder. An aqueous solution of CMC, at 0.3% w/wt concentration

| evel ,

with a 30%w/w suspension therein of .regular starch was injecte

iinto the extruder barrel downstream of the inlet hopper. Al so in é d
into the barrel downstream of the hopper mswmgo
extrudate issued fromthe extruder die water in the in the extrudate

flashed off to steam whereby a cellular interior structure was jnparted

the extrudate, this effect being enhane2d by the rel Dy
virtue of the inclusion of the sodium bicarbonate in gﬁgLB rﬂ*wqps E]

ext ruder.
chilled rollers in the general manner as described i B
of the subject i nvention as per the just related exarple, the web-fofm
extrudat e
Thi s is.to

The extrudate was drawn down and cool ed by {bdi ng d;@éfg%ab pu
By | U

er ! B %ct%ag&‘@% b%tc%Pto provﬁctfhfcr 51zep i(c):{es.about 0. 75mm

It is a teaching of GB 2 201 080 (the contents of which is incorporated herein by
reference) that a web form extrudate is, while in a plastic state, subjected to the draw down

to reduce the thickness dimension of the extrudate. -

A tobacco reconstitution process in which a mixtuie comprising particulate tobacco,
starch and binder, with the addition of water, is extruded to provide a web form extrudate, -
under such extrusion conditions that the extrudate assumes a cross—section greater than that
of the exit orifice of the extruder die, and in which said extrudate, in a plastic state, is drawn
down so as to effect a reduction in the thickness dimension thereof is hereinafter referred
to as a "process as defined”. In carrying out the process as defined it is much to be
preferred that the low density structure of the extrudate is preserved by ensuring that the
exertion thereon of draw down tensile force should not involve the application of lateral
ci:ushing forces.

The subject invention provides a process as defined, wherein a minor proportion of

the total binder is fed to said extruder in aqueous solution at a location of the extruder down

stream from the feed to the extruder of the tobacco, starch and the major proportion of the

binder, the concentration level not exceeding 6% wt/wt.

The aqueous binder solution is of a fully flowable liquid character. 'Suitably, the

binder which is fed to the extruder in aqueous solution is CMC or SCMC.

‘Preferably, the solution concentration is in the range of 0.2% to 4.0% wt/wt.
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wit h a 't Hi ckness of typically about 1.3nm for  extrudate obtained fromthe

process as defined if the subject invention is not utilised.

subject invention is utilised, the tensile strength of the resultant

extrudate exhibits an enhancement of 25% foBubstiiute sheet - S

When t he
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The process as defined, wherein a m nor proportion of rRIH

fed to said extruder in agueous solution at a locatio

streamfromthe feed to the extruder of3the tobacco, bt

proportion of the binder, the concentration |evel not
2. The process as clained in Caim1, wherein said
aqueous solution is carboxynethyl cellul ose.
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Advantageously, the aqueous solution of binder is used to supply the whole, or

substantially the whole, of the process water fed to the extruder.

Preferably, the binder fed to the extruder in aqueous solution represents only a
proportion of the total binder fed to the extruder, and more preferably represents a minor

proportion of the total binder.

In an example of the subject invention HPC binder represented about 4% of a dry
mixture of tobacco, starch and binder fed to an extruder, whereas CMC binder, fed as a 1%
wt/wt aqueous solution fed to the extruder, represented only 0.04% by weight of the final

réconstituted tobacco product.

If in order to provide the aqueous solution CMC is dissolved in water at room
temperature, the solution should be agitated in order that the CMC becomes fully activated.
This process typically takes 15 to 30 minutes.

By use of the subject invention the reconstituted tobacco extrudate can be drawn
down to a lesser thickness diménsion, with little or no concomitant reduction in other
physical performance characteristics. That is to say, the extrudate can be drawn down to
a greater degree. This effect can be obtained with only a very small addition of binder from

the aqueous solution being added to the final product.

Advantageously, starch is dispersed in the aqueous solution of binder fed to the

extruder, in which case the



ch " A process as claimed in Caim1, wherein said binder in said aqueous

soI uti on ' ynet hyl cell uI ose. 4. A process as clained in
any on 3, wherein said concentration |evel is in theaégnge

of " 0. 2%to mmﬂllu\m “IllA process as cl ai pestitite,sheehe 90ctoher 1996 4i ng

cl ai ms, wh f said sol ution fornms a major proportion of the

total water fed to the extruder. 6. A process as clai I mb5,
wherein the water of said sol utlon suppl +es subs m@]ﬁﬁle of the
water fed to the extruder. 7. A process as cl f the
preceding clains, wherein starch is dispersed in sal d a%‘ﬁn@ ion. 8
A process as clained in any one of the preceding|c 9
proportion of -8- the starch fed to said extr d<r ot her tha
di spersed in said agueous solution is
P a " 'S g AMS
1. The process as defined, wherein a minor proportion of the total binder is fed to said

extruder in aqueous solution at a location of the extruder down stream from the feed

to the extruder of the tobacco, starch and the major proportion of the binder, the

concentration level not cxcecdin§6% wt/wit.

2. The process as claimed in Claim 1, wherein said binder is said aqueous solution is
carboxymethyl cellulose.
3, A process as claimed in Claim 1, wherein said binder in said aqueous solution is

sodium carboxymethyl cellulose.

4. A process as claimed in any one of Claims 1 to 3, wherein said concentration level

is in the range of 0.2% to 4% wt/wt.

S. A process as claimed in any one of the preceding claims, wherein the water of said

solution forms a major proportion of the total water fed to the extruder.

6. A process as claimed in Claim S, wherein the water of said solution supplies

substantially the whole of the water fed to the extruder.

7. A .process as claimed in any one of the preceding claims, wherein starch is dispersed

in said aqueous solution.

8. ° A process as claimed in any one of the preceding claims, wherein a proportion of



acid nodi'fied starch. 9. A process as clained in Caim6, wherein said
proportion is in the range of 20%to 80% wt/w. 10. A process as cl ai ned
in any one of the preceding clains, wherein the mxture in said extrgggr

conpri ses srﬂm rlu)m m ﬂ and/ or ammoni unSubstitute sheset - § October 1986 <
as claimed I lm] " rw u preceding clains, wherein the mxture in said

extruder congri Sestcdt bdnate wat er.

5. REPLACEMENT SHEET]
1] voocrmss | |

the starch fed to said extruder other than as disp
acid modified starch.

9.  Aprocess as claimed in Claim 6, wherein said proportion is in the range of 20% to
80% wt/wt.

10. A process as claimed in any one of the preceding claims, wherein the mixture in

said extruder comprises sodium bicarbonate and/or ammonium bicarbonate.

11. A process as claimed in any one of the preceding claims, wherein the mixture in

said extruder comprises carbonate water.



