1 Rimels (opy
Tobacco Reconsfitution

The subject invention relates to tobacco recéhstitution
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 tobaéco
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.



. \\
This Sheet Has

. I

The web form product can then be cut to provide filler size
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 drawﬁ 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
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6%. A suitable range of solution concentrations has been
found to be 0.2% to 4.0% wt/wt.

Advantageously, the aqueous solution of binder is used
to supply the whole, or substantially the whole, of the
process water fed to the extrudér.

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 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



binder in solution is preferably CMC or a salt thereof,
SCMC, for example. The starch suspension can be maintained
for many hours with minimal or no agitation being required.

A solution comprising 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,



a suitable starch mix is 60% regular and 40% acid modified
(by weight).

It has been noted that when a proportibn_ 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%.



According to an example of carrying out the subject
invention, a dry blend of 5 Kg acid modified starch. with 2%
sodium bicarbonate, was'fed to the inlet hoppef 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: starch was injected into the extruder barrel
downstream of the inlet hopper. Also injected into the
barrel downstream of the 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.



This Sheet Has Been R

: HIIIIM I H!l I i

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

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

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

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..

A process as claimed in Claim 4, wherein said

concentration level does not exceed about 6% wt/wt.

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

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

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.

A process as claimed 1in Claim 8, wherein said

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

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

carbonated water.



