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This invention relates to tobacco products and more
particularly relates to tobacco compositions which will
release a controlled amount of nicotine upon pyrolysis.

1t has long been known in the tobacco industry. that it
is desirable to maintain the nicotine content of tobacco
products at a uniform level, in order to provide a satisfy-
ing smoke.” However, it is difficult to -accomplish this
result, since the nicotine content of tobacco varies widely,
depending on the type of tobacco and the conditions
under which the tobacco is grown.

Among the factors affecting the nicotine content of any
variety of tobacco are the conditions which exist during
the growth of the tobacco, for example, the moisture
conditions, the type of soil, the fertilizers that are em-
ployed, the number of tobacco plants per acre and the care
which is given to the plants during their growth. The
nicotine content also varies widely, depending on the
variety of tobacco. Many of the newer varieties of
tobacco plants yield tobacco which is low in nicotine.
Furthermore, methods of preparing tobacco products fre-
quently remove some or all of the nicotine that is natural-
1y present in the tobacco. In addition, modern technology
has made it possible to utilize portions of the tobacco plant
other than the leaves for smoking and some of these por-
tions, such as the petioles, are low in nicotine content.

Maintaining the nicotine content at a sufficiently high
level to provide the desired physiological activity, taste,
and odor which this material imparts to the smoke, with-
out raising the nicotine content to an undesirably high
level, can thus be seen to be a significant problem in the
tobacco. art.

The addition of nicotine to tobacco in such a way that
it remains inert and stable in the tobacco product and yet
is released in a controlied amount into the smoke aerosol
when the tobacco is pyrolyzed is a result which is greatly
desired.

Previous efforts to adjust the amount of nicotine in
tobacco have not been successful. It has not been feasible
to add nicotine per se to tobacco products. Since it can
be absorbed through intact skin, nicotine is difficult and
hazardous t¢ handle in processing operations. In addi-
tion, free nicotine is unstable material and has been found
to decompose readily at room conditions. Thus, if nicotine
were simply added as the free material to tobacco, it
would be likely to decompose during storage of the
tobacco product, thereby resulting in the formation of un-
desirable decomposition products and resulting in a de-
crease in nicotine. Even though the nicotine content of
tobacco products could, by the addition of nicotine under
conditions involving considerable effort, be made initially
uniform, the decomposition attending storage of the prod-
uct would not provide a smoke containing a uniform
amount of nicotine.

The present invention provides a solution to this long-
standing problem and results in accurate control of the
amount of nicotine which is released in tobacco smoke.
By employing the methods and compositions of the pres-
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ent- invention, it is possible to eliminate the hazards of
handling nicotine and to incorporate exact amounts of
nicotine in a tobacco composition which will remain con-
stant over extended periods of time and which will witi-
mately yield a smoke containing a controlled amount of
nicotine. ‘

The present invention comprises incorporating into a
tobacco product a material which can be characterized as
a nicotine-cation ion exchange resin (referred to herein-
after for convenience as a nicotine-cation exchange resin).
The resulting composition. is inert and stable and can be
employed in a cigarette filler, in pipe tobaccos, in cigars or
in other tobacco products. - The nicotine-cation exchange
resin will not ‘decompose under ordinary storage condi-
tions and does not impart undesirable odors to the tobacco.
However, when the tobacco is smoked, nicotine is released
from the nicotine-cation exchange resin and goes into the
smoke. The amount of nicotine which is desired in the
smoke can be adjusted within desired limits by the proper
control of the amount of nicotine-cation exchange resin
which is initially incorporated in the tobacco.

The nicotine-cation exchange resin, which will herein-
after also be referred to as the nicotine-resin, can be pre-
pared by contacting a cation exchange resin with nicotine
under either continuous or batch conditions. When the
contacting is done in the batch state, the reactants are
agitated in a reaction flask with a volume of resin, which
can, for example, comprise from 20 to 30% by weight of
the reactant. The amount of materials the temperature
and the time of operation will depend upon the reactants
involved. The mixture is agitated by shaking or stirring.
The use of a fine mesh resin will minimize any physical
deterioration of the resin which might be caused by a
stirrer. Particles in the range of 100-200 mesh are pre-
ferred. * At the end of the reaction period, the solution can
be decanted and the suspended resin recovered by filtra-
tion. The resin can then be rinsed and air-dried and it
is then ready for use. The solvent is preferably water,
although the other inert liquids in which the nicotine is
soluble can also be employed.

Continuous operation in a column can be effected by
placing pretreated resin in a column of suitable size and
passing the reactants through the column continuously.

Preferably, the contacting is conducted under com-
tinuous conditions. This can be done by packing a
column with the ion exchange resin in particulate form,
for example bead form, and passing an aqueous. solu-
tion of nicotine through the column. The technique em-
ployed can be the same as-is used in chromatographic
columns. As in the the case of the batch contacting,
other inert liquids may be employed in place of water.

In either the batch or continuous method, after the
desired amount of nicotine. has been taken up by the
resin, the resin can be removed from the contacting vessel
directly .employed in accordance with the present
invention.

The exact amount of nicotine which is incorporated
in the resin can be determined by methods well known
in the art.. For example the method set forth by R. B.
Griffith in “Tobacco Science,” volume 1 (1957), on pages
130-137 may be employed. Another method is that
described in the “Official and Tentative Methods of
Analysis of the Association of Official Agricultural Chem-
ists,” Fourth Edition, 1935.

The proportion of nicotine in the resin is not critical,
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so long as the amount of nicotine is known. However,
it is advantageous to utilize a micotine-resin in which a
considerable ‘amount of nicotine is reacted, since the
amount of nicotine-resin required to incorporate any par-
ticular amount of nicotine which is desired in a tobacco
composition obviously decreases with.increasing propor-
tions of nicotine to resin.

A representative equation for the reaction involved
in the preparation of the nicotine-cation exchange resin
is schematically shown below:

.

R +”L l T % ’L /N\
N CH,? 7 N CH;
Resin " Nicotine Nicotine-resin

The above equation represents the reaction when the
cation -exchange resin is.in the hydrogen ion form, as
will be described below. A similar reaction could -occur
with a' cation exchange reaction in which the hydro-
gen ion were replaced with another ion such as sodium
ion, potassium ion or other ions. However, the hydro-
gen ion type is preferred, because it is more easily re-
placed by nicotine and more readily takes up the nicotine
upon contact.

Cation exchange resins which may be employed in
accordance with the present invention may be strong
-cation - type resins, intermediate cation type resins or
weak cation type resins -and can, for example, be any
of the commercially available cation exchange resins.

Satisfactory strong cation exchange resins include the
sulfonic acid types, such as resins formed by cross-linking
polystyrene with divinylbenzene and sulfonating the cross-
linked product. Such resins are illustrated by the struc-
tural formula:

SO:;H

0"

—CH—CHz—CH——CHz——CH—-CH-—-

0

S OsH
—CHs—CH:—C H——CHT‘C H—-CH»-C H-—CIIT“CI‘I-—'

G0 0

| SO3H S Ot
—-CH—CH&—(,J H~CHay—

|
SOsH

There are numerous commercial cation exchange resins
of this type, including Amberlite IR 112-H+, Amberlite
IR 120-H+ (both are manufactured by Rohm and Haas
Co.), Dowex 50 W-X8 (manufactured by the Dow
Chemical Co.) and the like.

Satisfactory intermediate cation exchange resins include
phosphonic acid types, such as resins formed by cross-
linking polystyrene with divinylbenzene and reacting the
cross-linked product with phosphonic acid to incorporate
a phosphonic acid difunctional group on the styrene-
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divinylbenzene lattice. Such resins are iltustrated by the

structural formula:

P OgH—

!
—?H-——CHz—C{H—CHz—CH—CHz—CH—

| |
PO;H: POsHy

P O3Hz—!

!
—C H—CHz—CH—CHz—(IJH—

]E’OéHg ll’oaHz

Illustrative of a commercially available resin of this
type is Bio-Rex 63 (manufactured by Bio-Rad Labora-
tories).

Satisfactory weak cation exchange resins include car-
boxyhc acid types, such as resins formed by copolym-
erizing methacrylic acid with a cross-lmkmg agent, for
example divinylbenzene. Such resins are illustrated by
the structural formula: .

?Ha ?Ha CH;
—([3 —CHy—C— CHz—(fH———CHz—-C —CHs—
COOH cooH

N
—C—~CH—~C—CH;—CH—~CIH;—
COOH COOH

Illustrative of a commercially available resin of this
type is Amberlite CG 50-type 1 (manufactured by Rohm
and Haas Co.) which is described as a synthetic weakly
acidic cation exchange resin; carboxylic acid type; hydro-
gen form.

Another type of weak cation exchange resin compre-
hends resins having an —OH group as the ion functional
group and formed by reactmg polyhydric phenols with
formaldehyde. Such resins are illustrated by the structural
formula:

CHz (I)H
(I)H —OH c|>1—1 —OH
—CHy— —CH;— —CH— —C ! —CH:—
—O0H  0H
(:]Hz CH; (l)H
HO—, (I)H —OH
-~ —CH; CHp- —CH~ —om
C!)H O C:Hz
CHa

Such resins may be further modified by the addition
of one or more additional functional groups. For ex-
ample, the above phenol-formaldehyde resin may be sul-
fonated to introduce sulfonic groups, giving a resin hav-
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ing both SOsH and OH groups, as illustrated in the
structural formula: '

(l)H

(I)H (I)H (i)H

—f —CHo—y —CH; —C Hy—f —CHy—

|
OH

| | |

(])Hz S0H S0,H

—~J3C— —C¥;—
|
OH

Other variations of cationic exchange resins may also
be employed. Tor example, suitable resins include car-
bonaceous cation exchange resins of the sulfonated coal-
type, in either the hydrogen or sodium condition, i.e.
in which the ion. which is replaced by the nicotine is
either hiydrogen or sodium. Such resins are commercially
obtainable as, for example Zeo-Karb resins. Another
type of resin which is suitable is the Zeolite type, either
natural or synthetic. These resins are hydrated alkali-
aluminum silicates. ‘

The npicotine-resin can be applied to tobacco in many
different ways. For example, it can be used directly as
it is taken from the reaction vessel after its preparation,
or it can first be ground to form smaller particles.
The resin particle size can vary widely. The nicotine-
resin particles can be admixed with a sticker, such as
a corn syrup solution, honey, molasses or other similar
material, and can then be sprayed on, admixed with or
otherwise applied to the tobacco.

The nicotine-resin can be employed with tobacco prod-
ucts of all kinds, including cigarette filler, cigar filler,
pipe {obacco and the like.

The amount of nicotine-resin that is added to the
tobacco will vary depending upon the mnicotine -content
originally present in the tobacco and upon the nicotine
content desired in the tobacco. Generally, the nicotine
content of the tobacco is brought to a level whereby
there are 0.1-3.0 mg. of nicotine in the smoke per
cigaretts. ’

One method of determining how much of a particular
nicotine resin to add to a-particular tobacco is to analyze

the smoke for mnicotine, which can be’ done by conven- ¢

tional methods, such as is described in the Journal of the
Association of Official Agricultural Chemists (vol. -42)
(Nov. 2, 1959) on pages 424-429. - In accordance with
this method -an agueous solution of smoke particulate
phase is steam distilled under appropriate conditions;
this is followed by spectrophotometric examination of the
resulting distillate in the ultraviolet spectral region.

The directions for the details of this procedure include
the following:

Collect the smoke particulate phase from 10 successive
cigarettes, using a standard robot smoking procedure (35
ml. puff volume taken over a 2 second interval, once
per minute) upon a glass wool plug or an equivalent
collection medium suitable for the separation of 0.1u
particles and larger from a gas particulate phase mixture.
Strip the nicotine alkaloids from the collection medinm
with four 10 ml. portions of 0.05 N HCL Combine
the separate cluates and dilute to exactly 50 ml. with
0.05 N HCI. Transfer a 10 ml aliquot of this solution
to the port of the distillation unit: Distill approximately
100 ml., and discard. Make the sample in the unit
alkaline by adding a size 00 capsule of NaCl and a size
00 capsule of NaOH, in that order. Repeat the distilla-
tion and collect a second 100 ml. portion, as follows:
distill approximately 98 ml into a 100 ml. volumetric

<t
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flask to which 5 ml. 3 N H,SO, has previously been
added. Dilute the distillate exactly to mark with distilled
water, mix well, and examine spectrophotometrically
between 230 and 300 mu. Correct the absorbance of
the unknown solution at approximately 260 myp by a
baseline selected on the basis of the curve. Draw a line
from the lowest point on both sides of the maximum
absorbance. The difference between the baseline and
peak at the wavelength of the peak is taken as the ab-
sorbance of the sample. Compare this corrected absorb-
ance to the absorbance of the standard nicotine solution
corrected in the same manner, and calculate the nicotine
content of. the sample directly from this comparison,

" using standard specirophotometric technique.
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Mg, nicotine alkaloid=(4/A4’)X(mg. known per
ml. X dilution factor/no. cigarettes in sample); where A is
corrected absorbance of unkown, and A’ is corrected ab-
sorbance .of known. The nicotine-resin content for the
tobacco can then be adjusted to bring the nicotine in the
smoke to within the range which is desired.

The following examples are illustrative:

Example 1

Twenty-five grams of synthetic weakly acidic cation ex-
change resin of the carboxylic acid type, hydrogen form,
having the trade name Amberlite CG-50, type 1 (Rohm
and Haas Co.) was placed in a 250 ml. beaker. = Twenty
milliliters of nicotine and 100 ml. of distilled water were
added to the beaker containing the resin. The resuiting
slurry was added to a l-inch diameter chromatographic
column, which was 36 inches long, and the slurry was
eluted. Since it contained a large quantity of nicotine,
the first 50 ml. of eluate 'was collected in a beaker and
added to the column. - The column was washed until the
eluate was free of nicotine. This was determined by a
spot test (a Konig reaction as described in J. Prakt. Chem.
N.F. 69, pages 1-39 and 105-137 (1904). The nicotine-
resin, when removed from the column and dried, was
ready for use as an additive to tobacco.

Example 11

Nicotine was incorporated into a weak cation exchange
resin of the type, and in the manner, described in Ex-
ample 1,

Regular cigarette filler was divided into two portions.
One porticn was then set aside as a control and a second
portion was emploved to prepare experimental cigarettes,
with the nicotine content increased by the addition of the
nicotine-resin. The nicotine-resin was slurried in a War-
ing Blendor with an aqueous sclution of corn syrup to
give it the proper consistency for spraying and was then
sprayed on the second portion of filler. The control por-
tion was sprayed with an aqueous solution of corn syrup
alone. A standard nicotine analysis showed that the nico-
tine ‘content of the experimental cigarette was approxi-
mately double that of the control. In the case of the
control, the nicotine content was about 14 milligrams per
cigarette, whereas in the cigarette containing the nicotine-
resin compound, the nicotine content was about 27 milli-
grams per cigarette.

The experimental cigarettes were smoked on a standard
constant volume smoking machine. The puffs were of
two-second duration and had a volume of 35 ml. The

cigarettes were smoked to a 25 mm. length and the smoke

was collected on a Cambridge-type filter pad which
trapped -paritcles greater than' 0.1 micron in size. All
of the nicotine was trapped on this pad. The pads were
removed.  The nicotine alkaloids were stripped from the
pads with four 10 ml. portions of 0.05 N HCI.  The sépa-
rate eluates were combined and diluted to exactly 50 ml
with 0.05 ‘and HCL "~ A 10 ml. aliquot of this solution
was transferred to a distillation unit.. Approximately 100
ml. were distilled and discarded. - The sample remaining
in the distillation unit was made alkaline by adding a size
00 capsule of NaCl and a size 00 capsule of NaOH, in
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that order. :The distillation was repeated and a second
100 ml. portion was collected as follows:
Approximately 98 ml. was diluted into a 100 ml. volu-
metric flask ‘to which 5 ml. 3 N H,80, has previously

a
G
tine present in the tobacco filler prior to the addition of
the resin was 14 mg./cigt., or 1.27%.
Cigarettes ‘were also prepared using micotine incorpo-
rated in Bio-Rex .63 resin (manufactured by Bio-Rad

been added.  The distillate was diluted exactly to mark 5 Laboratories), a phosphonic acid cation exchange resin
with distilled water, mixed and was examined in a Cary containing a phosphonic -acid difunctional group on a
spectrophotometer for its nicotine content.. Asnalysis of styrene-divinylbenzene lattice, This material was used
the smoke from these cigarettes showed that the nicotine in the acid form and had a. particle size of 20-50 mesh.
content of the smoke from the experimental cigarettes was This resin was used in Examples VI and VII.. The figures
increased 0.4.mg./cigt., or approximately 33%: over that 10 for these examples were obtained in.a similar® manner
of the control. The smoke data obtained are given below: as in the case of Examples I-V.

In the table, after certain examples, the figures are

- ] given for a control in which the identical filler was em-
g{’c‘;ggé/g“gf) gﬁ‘g"g&eﬁg} ployed, without the addition of nicotine-resin.

cigt.) 15 ~ The details and results of Examples III, IV, V, VI

and VI are presented in the following table. Ranges of

.- . 1.2 L3 addition of resin to tobacco filler and the resulting in-
gg H} {Z crease in the nicotine content of the smoke due to the
(4)- %é %g incorporation of the nicotine-resin can be seen from the
- . "~ 20 table. It can be seen from the table that the nicotine

Average 12 1.6 content of the smoke has been increased in a range of
from 0.1 to 0.8 mg. per cigarette over the controls.

Nicotine in Nicotine

: cigt. filler Theoretical | Actual amt. | Total nico- | Nicotinein | Total amt. increase in

Cigt. type prior fo the | amt. of resin of resin tine content | filler from of nicotine the smoke

addition of added, added, of cigt. filler, resin, in smoke, due-to the

resin, mg./cigt. mg./eigt, mg./cigt. mg./cigt. mg./cigt. Tesin,

mg./cigt. - mg./cigt.
Example IXT. .. ... __ 4.0 50 47.6 27.0 13.0 1.6 0.4

Control..___. 14.0 0 [0} 14.0 0 1.2 0
Xxample IV, 18.5 10 10.5 20.9 2.4 1.3 0.1

Controlt: 18.5 0 0 18.5 0 1.2 0
Txample V. 18.5 20 19.6 25.4 6.9 1.4 0.2
Example VI 2.5 5 4.7 3.7 1.2 0.4 0.1

Control._.___ 2.5 0 0 2.5 0 0.3 0
Example VIT 1.6 35 35 10.5 8.9 1.0 0.8

Contr01 ____________________ 1.6 0 0 16| 0 0.2 0

1 NoTe.—same control for Examples IV and V.
Examples 111, 1V, V, VI and VII We claim: .

S . T - 1. A tobacco -composition comprising tobacco and a
. tCigt)r‘ettess(\)vvévr exgrfé):i;ei :til(?f I;z?é?ixgilca(ggeorrzsg nicotine-cation ion exchange resin in an amount suf-
11; (;h Ylel}f(oni ‘;c'i qt e, This %esin was used in E“X_ 45 ficient to release nicotine upon pyrolysis of said tobacco.
Om‘ Ielif T}fe‘ weréyprén‘are dA 10 oive & t(heoretical vield 2. A tobacco composition comprising tobacco and ‘a
?)f I; 5’ ; bf rzsin ef cioarete (%12 8% of the treated nicotine-cation ion exchange resin in an amount sufficient

10 g, of resin p & NELe0 70 e to release nicotine upon pyrolysis of said-tobacco of the
resin ‘was nicotine).  ‘The theoretical amount of nicotine sulphonic acid type
:V%UI?: h%‘ﬁe bi:’f‘; vge’fi rtrll1gafc/ (t:;lgét.aoggf rg:gg%ls?ggzlélﬁfv;ﬁ: 50 - 3. A tobacco composition comprising tobacco and a
20 4 acco /‘c' ir orresponding to 10.5 mg. of the resin. The nicotine-cation ion exchange resin in an amount sufficient
<+ ng./cigl.,, corresp gt - 8. . to release nicotine upon pyrolysis of said tobacco of the
amount of nicotine present in the tobacco filler prior to phosphonic acid type .
theégddrtxtct)n of the Tism was 18":51 mg./ :1 gt_., (l{ 1‘6.7%; ) 4. A tobacco composition -comprising tobacco and a

t (lig'“fm eiwgrel,‘? s‘}é’“?;;re Iismb m“t", 1ne mcﬁnpo- 55 nicotine-cation ion exchange resin in an amount sufficient
rated into Amberlife IR » @& Srong cation -exchange to release nicotine upon pyrolysis of said tobacco of the
resin of the sulfonic. acid type.  This resin was used in carboxylic acid type
Ex?mllalq\{'& P]Ze c1garettfe‘s were prepz}reii to glviagxeo- 5. A tobacco composition comprising tobacco and a
retical yield of 20 mg. of resin per cigareite (3J'_3 7% of nicotine-cation ‘jon exchange resin in an ‘amount sufficient
the resin was nicotine). The theoretical amount of nico- g9 to release nicotine upon pyrolysis of said tobacco-of the
tine would have been 7.1 mg./cigt. AChemu.cal "analys1s of phenol:formaldehyde type.
the tobacco ﬁl-}er showed ¢ha? the actual nicotine content 6. A tobacco composition comprising tobacco and a
was 6.9 mg./cigt. corresponding to 19.6 mg. of the resin. nicotine-cation ion exchange resin in an amount suf-
The amount of nicotine present in the tobacco filler prior ficient to release nicotine upon pyrolysis of said tobacco
to the-addition of the resin was 18.5 mg./cigt., or 1.67%. 65 of the sulfonated coal-type. ‘

Cigarettes were also prepared using nicotine incorpo- 7. A process for incorporating a controlled amount of
rated in Amberlite CG-50, type 1 (IR-50), a weakly nicotine ‘in tobacco comprising incorporating in the to-
. acidic cation exchange resin of the carboxylic type, hy- bacco a nicotine-cation ion exchange resin in an amount
drogen form. This resin was used in Example III. ' Ciga- sufficient ‘to release nicotine upon pyrolysis of said to-
rettes were prepared to give a theoretical yield of 50 mg. 70 bacco.
of resin per cigarette (27.3% of the resin was nicotine). 8. A process for incorporating a controlled amount of
The t]:_leoretlcal amount of nicotine would have been 13.6 nicotine in tobacco comprising incorporating in the to-
mg./cigt. Chemical analyses of the tobacco filler showed bacco a nicotine-cation ion exchange resin in an amount
that tpe actual nicotine content was 13.0 mg./cigt. corre- sufficient to release nicotine upon pyrolysis of said to-
sponding to 47.6 mg. of the resin. The amount of nico- 75 bacco, of the sulfonic acid type. .
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9. A process for incorporating a controlled amount of
nicotine in tobacco comprising incorporating in the to-
bacco a nicotine-cation ion exchange resin in an amount
sufficient to release micotine upon pyrolysis of said to-
bacco, of the phosphonic acid type.

10. A process for incorporating a controlled amount
of nicotine in tobacco comprising incorporating in the
tobacco a nicotine-cation ion exchange resin in an amount
sufficient to release nicotine upon pyrolysis of said fo-
bacco, of the carboxylic acid type.

11. A process for incorporating a controlled amount
of nicotine in tobacco comprising incorporating in the
tobacco a nicotine-cation ion exchange resin in an amount
sufficient to release nicotine upon pyrolysis of said to-
bacco, of the phenol-formaldehyde type.

12. A process for incorporating a controlled amount of
nicotine in tobacco comprising incorporating in the to-
bacco a nicotine-cation ion exchange resin in an amount
sufficient to release nicotine upon pyrolysis of said to-
bacco, of the sulfonated coal-type.

13. A tobacco composition comprising smoking tobac-
co and a nicotine-cation ion exchange resin in an amount
sufficient to release nicotine upon pyrolysis of said to-
bacco which, upon smoking of the tobacco, releases nic-
otine into the smoke resulting from the smoking.

14. A tobacco composition comprising smoking to-
bacco and a nicotine-cation ion exchange resin in an
amount sufficient to release nicotine upon pyrolysis of
said tobacco which, upon smoking of the tobacco, releases
nicotine into the smoke resulting from the smoking, said
cation ion exchange resin being of the sulfonic acid type.

15. A tobacco composition comprising smoking to-
bacco and a mnicotine-cation ion exchange resin in an
amount sufficient to release nicotine upon pyrolysis of
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said tobacco which, upon smoking of the tobacco, releases
nicotine into the smoke resulting from the smoking, said
cation ion exchange resin being of the phosphonic acid
type.

16. A tobacco composition comprising smoking to-
bacco and a nicotine-cation ion exchange resin in an
amount sufficient to release micotine upon pyrolysis of
said tobacco which, upon smoking of the tobacco, re-
leases nicotine into the smoke resulting from the smok-
ing, said cation ion exchange resin being of the carboxylic
acid type.

17. A tobacco composition comprising smoking tobac-
co and a nicotine-cation ion exchange resin in an amount
sufficient to release nicotine upon pyrolysis of said to-
bacco ‘which, upon smoking of the tobacco, releases nic-
otine into the smoke resulting from the smoking, said
cation jon exchange resin being of the sulfonated coal-
type.

18. ‘A tobacco composition comprising smoking tobac-
co and a nicotine-cation ion exchange resin in an amount
sufficient to release nicotine upon pyrolysis of said to-
bacco which, upon smoking of the tobacco, releases nic-
otine into the smoke resulting from the smoking, said
cation ion exchange resin being of the phenol-formalde-
hyde type.
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