Dr. Io'o mg"' Dr. SR, E“lyn

RE NPH/26,/46C 9th June, 1967.

Addition of Nicotime to Synthetic Smoking Materials
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Nicotine can be added in several forms:-

3) as the “free” base
as 8 specific salt et its natursl pH

¢) in combination with & mixture of acids
at a defined pH level

(d),admised with materials such as bentonite.

It 1s assumed that the tzansfer of nicotine te smoke will be eptimized
and the principal factors which should be considered are:

1) The £inal state of the nicetine in the compoeite smoking material;
this will be dependent on the form of Ahe added nicotine, the nature of the
synthetic sheet and of any other additives. :

2) The synthetic sheet and any additives can slse effect the form of the

nicotine in smoke. The latter should be considered to give efficient
usage by the smoker.

3) A good "shelf-11fe” will be one basic requirement for a commercial
process.

8) Similarly safety ia handling the addition of nicotins may, by the
nature of the processing, be ef considerable impertance.

1) Eicotine Tzanafer to Smoke.
Beview and comments on previous work

The form of addition does not affect the transfer of nicotine when it
is added to tobacco which contains an excess of acid (1), but when added to
s more or less neutrsl base material the transfer incresses with the final
pH of the msterial (2). An increased transfer of nicotine can also be
obtained by the addition to tobacco of alkaline materials such as aomonis
(3) and potassium carbonate (4). In contrast the addition of various sodium
salts to tobacco indicsted (5) that the incresse in nicotine transfer was
small even if the pﬂ:u incressed from pH 5.0 to 6.5.

On the other hand the addition of scidic materials or salts of strong
acids e.g. metallic chlorides (6), ammonium sulphate and sodium nitrate
(7) lead to a peoncunced reduction in niocotine transfer.
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A similar effect has been noted (8) on the addition of a neutral meterial,
sugsr, to Burley tobacco.

Two synthetic smoking materials SM64 (9) and SNES (10) have beea
examined and in both cases the transfer of nicotine was poer. This may
have been dus to the additives used, sulphate in SM64 and small properticns
of chlerides and nitrates in 5SS, but {f it was due to the base masterial
(80X cellulose on a dry weight basis) it underlines the importance of
distinguishing between the effect of the combustion additives and that of
the synthetic sheet meterial.

The transfer of nicotine from materials such as ien-exbbange resins
(10) and Bentonite (13) appears to be peor.

Although most of the information available relatesrto the transfer of
aicotine from tobacco to smoke it appears likely tham in gensral the transfer
increases with pH while acidic materisls and even some neutral additives can
lead to a pronounced reductien in nicotine tramsfer. The effect of
additives may be different when used in conjunction with synthetic sheet
materials but examination of SM64 and SMES indicates that a serious prodlem
remsins., It is possible, howsver, that the trestment of synthetic smoking
materials with ammonia could produce an increase in nicetine tramsfer
witheut the disadvantageous changes in smoke flavour feumd fellowing
treatment of flus-cured tobecco.

2) Efticlent Usage of Nicetine by the Smoker.

To obtain efficient use of nicotine in cigerette smoke it is desirable
that the pH of the smoke is not too scidic i.e. not less than 5.0 and preferably
somswhat above this lower lim$ts Thue it has been shown {12) that the
“strength® or "impact® of cigarette smoke is related to the amount of
extractable nicotine in smoke and that, in this respect, this facter is mors
important than the absolute nicotine content of the smoke. This work
indicates that a high ratio of nicotine to acids is desirable and where posdible
this facter should be considered in the cholice of scid radical sssociated
with the nicotine and other additives. Thus the use of a nen-volatile acid
or scid which is decomposed during pyrelysis may be preferable to the use of
8 weak acids, and certainly to the use of a stromg volatile scid.

3) Self-Lite.

The shelf-life will be determined principally by the final pH of the
product = 2 high pH will lead to a poor shelf-life and visa-versa. '
Acmonia trested tobacco with s pH of 7.5 (dropping to abeut 6.3) lost nicetine
at & zate of about 1X per week over a 13 week periody At the end of that
period the nicotine delivery was still 28X higher thaa the coatrel (3).
Shelf-1ife, thersfore, has to be balanced against efficient micotine transfer
and there must be an optimum point or range.
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4) Safety.

Nicetine 1s a toxic hazard. Alth 1inmits have been laid down for tha:
maximsn permissable vapour concentration in the atmesphere (13) (0.5 mg/cu.
mter), the situstion with nicetine solutions is not particularly clear.

This is prebably dus to the differences between nicotine base, which is wvery
readily absorbed by the skin, sad acidic aicetins solutions from which
Ricotine is not readily abserbed.

Unlike the shelf-1ife and nicotine transfer to smoke, which would be
dependent on the final pH of the material, the safety facter will be
dependent en the pH of the nicotine solutien added. Geood safety
precautions will bs required but a factor of about 10 can be achieved by
using aicotine solutions with a pH about 6.5.

) Other Msthods ef Obtsining E£ficient
Izsoafez and Usace of Nicotine.

s)Disclacement of Nicotine from Filtazs. Previous work suggests
that the preportion displaced is very small and the method is noet very
attractive.

b) Aidition of Nicetine to Claazstte Papap. IeT. Co. (Bristol) have
done 8 considerable amount of wokk on this technique which is the subject
of previsional patent applicatiens (14). It may be summorised as follows i

Nicotine added to chalk leaded cigarstte papsrs has a poor shelf-life
due to the hich pH value. The shelf-life 1s poor even if the nicotine is
edded as the oxalate er sulphate, and the addition of excess acid results
inaa glycine type paper which is brittle and 4ifficult to handle.

The enly practical solutica appears to be the use of a double paper;
the aicotin® being added, as a salt, to the inmer wraspper.

The shelf-1ife of nicetine added to the paper should not be confused
with that of the total product. Thus it appears prebable that the poer
shelf=1ife of nicotine salts added to psper could be dus %o the transfer of
nicotine frem the alkaline paper te scidic tobacce in cleose proximity and
not necessarily to a loss of nicotine from the whole product.

Gonglusiona .

To optimize nicotine tranefer to the smoke and sbsorption from the
saoke by the smoker it will be necessary to consider very carefully the
nature of the synthetic sheet material and the various additives. The
degradstion productg,of thess componsnts are almost of squal importance.
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Although alkaline materials do net slmays lead to an increase in
nicotine transfer all the work on additives emphasises that the use of
scids or the salts of strong acids certaialy reduces aicotine tranefer.
Thus the major factors weuld appear to be:-

1) to svoid the uawef a base sheet materials with s high acidic
rosidue {not mecessarily a low pHy.

2) To aveid additives which contain strengly scidic salts.

There are soms indications thst the heat stability ef the acid
radical, as distinct from the pH, may be impertant.

In gensral, however, it must be emphasised that most of the information
svailable relates to the transfez of nicotine from tobacco and the effect of
various sdditives on such transfer. Very little is kmown about the transfer
from synthetic smeking mstsrials and previous werk on the relsase of aicotine
from "nicotine salts® on cellulose was carried out using s slow temperature
programs In thds werk the pyrelysis products of the acid redical wers not
examined, Thus 1t is suggested that further work with more cemplex aicotine
salts) and the effect of addives on nicotine release from possible symthetic
materials, should be carried eut using a pyrolysis furnace.

CsCe PJe .“ho)»lg Eeq.
Dr. C.I. Ayres/ Dr. SR, Evelyn
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