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Instityt Batteils : centrs de recherche de Gendve 7 routs de Drize, Carouge-Genave téléphone: 022: 42-32-50 téldgrammes: battelle-genéve

votre référence:
notre référence :

Genéve, le:

Z-468-92,ESch/alc
313t May 1963 _ . Letter-Report
Feeol S YSume 1903

Sir Charles Ellis, F.R.S.,
Westminster House,
7, Millbvank,

London, S.W.i,

England.

Dear Sir Charles,
PROJECT ARTEL

In this letter we report on the results of the work carried

out in the period from April 1 to Mey 31, 1963, During this tiaze
the work on inorganic solid additives, i.e. point 3 of the
progranme, has been terminated. Besides, we have already
started experiments with a view to determining the optimum

size of the nucleation chamber recuired in the "Fig. 1 - device",

ise. part II of our schedule.

The experiments have shown that an inorganic sclid is necessary
in order to obtain the desired amount of nicotine transfer of

1l to 2 mg. The chemical nature and structure of the additive
seem to be of secondary importance. Besides, the amount added
is not very critical. In the case of gilica we have varied the
anount of additive between 5 and 5C% and have found very good
results, With only 25% of additive the nicotine transfer was

somewhat lower.
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a7 zaing connec

<2z, they were well inzerted int

Ailisr witl the help of a s

s zicotine by deposistion in the plastic tute.

A3z rezards the hezt input, we had nmade a small error iz
sziing thk2 instruments. May I apologizz for that and asx you

tc zakze the following ecorrscticns in our report of April 3,

(7

Ins=zzad of 12.7 watts, re22ad 10 watis; inste:z

d
i1C.Z; instead of 10,3, read 8; and instead of 16, read 11,5 wattis.

sults of tne experimeavs are compiled in the ztlackad
2tl2 1, Tzis table shows that ithe nicotine iranslar Is iaproved

t7 2dding tlie powders c¢f inorzanic solids. Zesiies
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225 zhe function of & carrier, and thus facilitates tie presparation
0l <ie device, The chnemiczl nature and structure of ths added
pociuzct appears to be of secondary iamportance. Jeverthslass,

siliza azzears to give the best results, The highes® nicotine
trazsfer achieved was 36,5%. For all tlhese experiments, we used
exzzzci (¢) which was srepared in different batches, We zave
nozized som2 variation ia tie behaviour of the extzzeci Iron
batch as revezled by different vzlues of transiar

)

wzsz tested without additive.

Th: werik 0of Inis part concerns the "IFig.l - device" of tlhe
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of iz device, two inportznt desiin dzia hzve tc De elztcrated,

.2. zhe dinensions of the tuve filled with iobaccs, aoni ihe
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zigzzess of J.d =m:. Wnen the %ubes are fi

zni neat2d4 on one aaé wita sue eleciric furnzce,
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22 purpose af the seraysole-feraing chamber is to %ransfo—

<z2 nicotine vapours energing from the Tz-end of the tud:z izt

ex 29r9sal, To find ihe cztimunm leangth of this chamber, wz sheze-
Jzre have to find the distance from the end of the tube z: wrick

tZz v

©

pour is transforned to smoke, i.e. we have to be z3Ia %o

2is<inguish vetween nicotine'vapour end smoke. As our prilizinary
studies have revezled, and many experiments have confirms:
=Z:otine vapour,in contrast to smoke, cannot traverse a Isyax

37 %obacco, We a2rs therefore carrying out the following sxzerinents,
T=Z2 copper tube is filled with tobacco from W-428 cigezrezzzs an

teflon tube 60 m= long and with a diazeser of 2 zm.

is in turn fitted to thg moutihpiece of 3tz
nolder. In the teflo;7;2 place a layer :I iodaces

at variable dizitances from the exdt of the zx=-ar-

.- -

t2ing heaied on the other end with S wzI3s.

Txlariunately we can only tack about 60_tc 70 mg of todzzzz inte
& csprer tute whick correszonds to initial amounis of ziiziine

zTwesn 1,45 2nd 1,73 3g. We itherefors have %o
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2 seconnds duration anz 2t 7.5 secosnis intarvals in grier to zet
2 suflicient quantizy of znicstine on the Caziridse filter.
Adccordingly, we 2»2 startin: exgerizents in wiich the W=428
tobaces is enriched wiith tze Zelp of exiraci-{c¢) to an extent
wiich parnits about 10 u3 of nicotine %o be in<roduced into

the copser tubes,

The experiments with zhe 3lain W-428 ifobeccs zave the followiag

resultz :

]
i

Initial amoun® | Distance of ! Nicoiine founrd ! Hicotine remaining
s . > . . 1

of nicotine layer of :on Cazbridge | in tobacco

+ s 5 H
tokacco v filter :
from axit !
from exis i
or copuer |

(=3) {2m) (ng) (ng)

1.43 no layer 0.43 0.27
of todvacco

1.48 40 .36 0.15
1.75 20 0.C5 0.44
1.73 10 0.00 0.15

These first experinmenis seem to indicate tZz3 the aerosol-forming
chanber snould be sbout 42 mn long, but of course we have to be
very careful in making any siztanenis befors we have any

s>

experizensts wiith sufiicient nicotine itransfer, i.,e, about 1l ng

in ten puffs.

Progropne for the coning researca veriod

As regzrds the work ou tie "Fig.3-device!, we see so far no

reasgn to deviate from the {ixed schecdule, znd we are now starting
-

witii point 4 of the ;rogramme, i,e. we ars exazining the behaviour
[

entrzl tute. The wnrk on the

e
o%acco enriczed wizh axiract-{c) coxzbined

tr nzfexr b tre use 2f to- :
with she saarch fov thz test dizensians of th: zerosclenuelecting
chazder,
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Institut Batteiia : cence de recherchs de Gendve

de shall ve very interscted in your comaenis
especially with resgect to %tie dimeasicring of

nucleating chamter,

Yours sinczrely,

oded Lol

Herbert Schacanar
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PABLE 1 0 Resulla of nlcotine analyoia, "Fipg, $-do-.ce¥

R Topeer ned Wit injut  Hax, toape- Initial Nicotine coliccled on Nicotine MHicotine Hientine

wrtract omannl of (watta) rature amount filters (mg) yicld vemainingg Fonnd by

v additivae ("(:) of in tube anadrois
tobnceo nicotine 142  3+4 546 748 9420 (mg) (55)  (mg) (03) (;3)

(mg)

cig rette

e dieh 0.27 0«17 0.22 0,29 0,19 1,19

ciparette

Y428 0,12 0,10 0.12 0,10 0.17 0.61

cinarette

Wea2a collactod on one filler 1.11
(c) none 10 250 6.9 neglipgoahle 0.2 7.8 u8 Ay
() none 10 226 10,4 negligeablea 0.2 15,8 h6 8h
(c) nonn 11,9 305 22.5 negligoanble 0.2 15.0 07 67
(c) none 10 240 5.0 0.12 0.12 0,07 0,07 0.12 0.% 9.0 3,6 64.4 13

)

() nlum.ﬂOOn;/u.soﬁ 10,2 254 3.6 0.17 0.13 0.05 0.05 0.13 0.%3 14,7 0,3 8.4 23
(e) ™ 50012/5,5o¢ 10.2 246 11.1 0,03 0.05 0,10 0.15 0.66 0,99 8,9 3.3 30 39
(c) 1n:/g.ﬁ,; e 265 19,60 0.26 0.42 0.48 0,41 0,60 2,25 11.4 8,0 40.4 52
(e) lm:/g.50% 10 265 10.2 0,19 0.17 0.15 0.35 0.56 1,42 13,9 3.6 354 49
(c¢) 1n;/g.5oﬁ 10 239 7.0 0,22 0,10 0.15 0.22 0.44 1,13 16.1 3.0 42.4 59
(c) " In/g.504 10 236 6.4 0.12 0,10 0.7272 0,61 0.,12 1.17 18,3 2.2 34.4 93

~

pragnesiam
silicntle n0;3 10 250 6.4 0.31 0,22 0.22 0,29 0.49 1,53 23,2 1,64 25.6 H

() codeivm
cerbonte '»l",'". JO 270 T.7 0.20 0,02 0055 0,42 065 172 20,8 D064 34,8 Y

(c) ailien

l7ﬁm?/u.wcﬂ 10 246 6.5 0.60 0,22 0.63 0,17 0,39 2.01 30.9 2.3 3%h.9 {d
(¢) ¢ 1m"/g.5qﬁ 10 2456 647 0,22 0,12 0,16 0.24 0.41 1,15 17,2 2.8 41.0 %9
(s) » 155m°/g.50;5 10 256 4.5 0,51 0.32 0,17 0.22 0.37 1.59 35.3 1.64 26.5 72
() VS /i, 30% 10 236 10.9' 0.3) 0,29 0.12 0,44 0.68 1.92 17,6 Y.2 47.0 o
(e) » 155m“/u.loﬁ 10 242 11,9 0,39 0024 0,22 0.56 0.36 1,77 14.9 1,0 5H8.0 ‘T4
(¢) * 550" /g, 5,5 10 256 10.0 0.39 0.24 0.15 0.32 0,51 1,61 14.9 5.6 51.9 A7
(¢) * 15*m?/5.anﬁ 10 246 9.1 0.24 0,20 0,10 0,12 0.15 0,81 8.9 5.7 62.8 74
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