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Sir Charles Ellis, F.R.S.,
Westmi."ter House,

7, Millbank,

L o n d o n , S.W.l.
England.

Dear Sir Charles,

PRCJECT AT-ZIEL

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

out in the period from knril 1 to 1,!aY31, 1963. During this t-ne

the wo.-k on inorganic solid additives, i.e. point 3 of the

programme, has been terminated. Besides, we have already

started experiments with a view to determin4-ng the optimilm

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

i&e. part Il of our schedule.

The experiments have shown that an izlorga-iicsolid is ixecessaz7

in order to obtain the desired amoun' of nicotine transfer of

1 to 2 mg. The chemical nature and s;ructure of the additive

seem to be of secondary imdortance. Besides, the amount added

is not very critical. In the case of silica we have varied the

amount of additive between 5 and 50,'-jfard have found very good

results. With only :@5ci4of additive 'Whenicotine transfer was

somewhalk. lower.
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InalitutSattOlleconredorortr.=,.sdo Genova fouille2

c@' :!-.ae -@c .)f r 7@ n--;c sc

z-at-un for t.i? .tas tI.e sa.=e as

-'-esc=4-bedir,our letter-rezort of A-iri-l-9. '.Ie!.ase--;

2@- Dile-4 alumi=4um fo@ls as cert@il -,-abes,bu.

connected to t*,-eC-br,;-diief with a c

ti-ey -..rarewe2.1 ;nzerted @.-itot,ie!aoutL,--ieceof -.--a-'4"'e=

w4-t:-@the help of a sl'o--j-oar4-n or4-er to avji-4- @3ss

--col-;re by de-josizio-@iin "!7e plas-.io l.u"-@e.

re,@a=--'-st.,iehe-@t'i.-iz)ulv,-4e ha,-;-made a small e=i--.r

t*,-e;-iis'6r,.iments.'.,,,lay1 a-@)ologi=3 for that ard as@cyou

@c -:,-a tie f-olict-tingcor=ecti-ors in ou= renort of

!::-=-:=-adof 12.7 wat".s, read 10 -wat'vs;ins',ead of 12.9, read

!C.-7; 4--nateadof 10..7, --ead 8; _nd i-;is@tleadof 16, --res(i -4atts.

of -@ne e=e=ime--zs az*e compiled i.,iti,.e

1. T"--4-stable sliows that the n4-cot4-.le %@i@ans:'a= 4-s 4-M-4roved

d@ig t- a -3owders cf -;-nor,3anicsolids. Bes-i4es, @',iezcwde=

-:,ia f .;.-ict-'-,or, of a car -r-;a J. 4.and thus 'acili'&'es -o=e-Daraz4on

of dev-Lce. The c@-e=ic2.lnature and structure of "he aa-ied

a;7Dears to ':oeol secondary i.=por,@.amce. ,Teve:-t-elez-s,

s*'@--aa:;-:earsto give t'@,-abest results. The 'mishes"

t==s-@e= achieved was 36-5,,'7-For all. t".,-eseexDez!4@ments, we used

ex-.Zscl.(a) w@.ich was -:@rc--)a=e(ii!- d,-ffe=ent 'oatches. ife :--o-ve

no-z-zed so=-a variat4-on ii -."e behaviour of 16",eexl.=zc-.

to bp-tci as revealed by di-r@"----entvc-lues of trans--"e=

w'--=-=tes,;ed wi'.ioul@additive.

of z@is par-. concc-=:-,stie "'Tii.1 - device" of

-)at-3nt As rezards t.,Iegac--e@.:z-ca'form

of -4-evz-ce,two i=tor",--nt des'..,,-ri '.i-@ve'.c 'oe

di-mens4-onsof luhetube filled w4t*- tobacco. a-.; CD

of 'w',Ieae.-osol-fo=7,4@n.@-c*-,--='--er.
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lnatitutBattellecontre:a do Gon6ve @willo

.,reaz'ee*,::;.ar,;..-aeri.@:-ng-@tit:ico--er t,-bes whic-

an di-&meter of 2.5 -L-aand a

iraan ti e 'oes a= a 614-11 ad ,ri h

'@-,tedon one eqd w-;t,t'ieelectric furnace, theL

are -meas-,:redon siietwo ext=,emitiesof tie

2 (OCNl-eat,inu- T, (0c) T

9 120 120

7-5 158 158

10 -9c 171

12-5 211 194
15 2 r,6 221

17-5 267 243

20 2-16 261

22.5 2 '@32 271

25 309 28@

o-' t*,teae=osol-fcr--i4rg chambe= is to tr@.nsf:==

-'-a r-;co'ine vamours emerg-;.vigfrom the T end of tie tu-=

a= aerosol. To :-'--idthe c=timum length of this

::=a have to 41-*-ndtae distance from the aid of the tube -wh4c,-

va-.)ou--4-st--ansfo,--aedto smoke, i.e. we have to be -.3

ZZ3@z.nGuishbetween -&icotine vn@pou.-and smoke. As our pr-----'--4=ary

s-.-.;d4-eshave revealed, and many exDe:cine.,i,6sh,@.ve

--@zat-@;nevat)our,illcontrast to smoke, cannot traverse a La7,e=

z-@'.obacco.We a--aI.herefo=ecarry-.ngout t.--efollo'wi.,ige=e=..-;=enzs.

-n-_ecozne= tube is f4-lledwith tobacco frori'1-428ci6:-zze-.7=aand

'-;--adtc ---I.eflontube 60 m:.-long and with a dia::@e@.ero-@

'.e4-'lontu-@e-*-si-.@turn fitted to the mout'@-oisceof -.'---z

k,
t '

cl
efilter In the @@eflor we place a layer --@@.obacc@-

lons) a'.var-'-a"iledi-z'.-lnc3sLro= t*.ieecL'.of t'ne

-he latze= bei::g'-qeatedon the other end ',Iit@7.jq

::-z=@,@n@-'Uel.rwe ca.11o,-ily7ac'%*about 60 to 70 ME of to*,e--- 4

,:*-z-cz-)-@e=tu-.e corz-9:3-zond3tz) azou-i@s of

'-.48an--1.7@z=E;.We t';:e=eforeh,--ie.0 6c z:f
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InStitUtSattOdt::Sntrede recherchedo Genova foullis4

2 se c s i,.;=a t -*-Dn an z a@@ 7 3 e c s i-,it -3---,:i'@s 4-n @,r-ie r to .7e t

a 4-e n q-.i.7Lrt -'--.y o f --c e o 'I I,-a @'@L:*--r@-d,@e 16 i-1 t - r.

.lcu 3 r:i4-n .@rea= t3 ---t :tr-I@--- exz e -:-i-ma-n'@o 4- n w'--;- c*i '@*'N-e W-428

tobacco is en=4-c'@o-d w--th :'@e '-el-z of ex@rac-.-'c) to a.-i extent

w.,i4-chDer:iil.saoout 10 mg o'@L'nicot4.ne to be 4-m-.roduced into

the cod-;er tubes.

T'.,ieex-)er-4-=entswi@li -.ne ila-*-n*,.-ol-il-26+.,o'@,ac"-zave Iae follow--I,-

-ount D-i-s-.anceof 1--lico-.4-ne-f'aune.i@14-coti:.erema4-ning
of nicolklire !a,-er 0-' on Ca=*o=-;@dge -n @obacco

tobacco e=

oll@colal;e=
tube

(mg)

0.
1-48 no !aye= 0.27

1-48 40 ,o 0-15

1-73 20 O-C5 0-44

1-73 10 0.00 0-15

T'iese -@14-rstex-je=4-'.Ie-,ztsseen-,to 4-ndic--'Lle aerosol-for--iing

c.-.amber s@,ould be 9:ocut 40 rm lon3, but of course we have to be

very careful in =al%-'-rAga.-iy s-watemen@.a before we have any

exieri=ents w4t'i su4-@-'4-cie--ltnicotine trans.'e-@, i.e. a'oout 1 mg

in ten pufl's.

for the co---iinE=esea=c*- @@er-'-od

As reeirds the work o.,. we see so far no

r,?aso--i-@odev-*-atef=--:=+.-,e.6'-'-xedsc,iedule,a=A--weare now stirtin,@

w4@t".lo-*-.'It4 of th-3 i.e. we a--g '.hebe'n---vio-,:r

of d4-f-'9=en'. -.".a tu"-.e.-:.-ewo=k on the

is ;otro---4san i=px@- of '.,hen:Lcat.-.ne

tr bl,,the use @)-rto-acco enr4-c'-ed ex@.ract-fc) co=b4-ned

wi aerosol-r.-.Acleati-ns

c.-.a=oer.
co
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lnatitutBattel;acar=odorecherchedo Gen&ve fouille

We siall 'oevery 4-nlle=-;-.tedin yoi;rcor-ma::@sor.ou= wc.-':,

es-jecia'@ly -es-.ectto +,:-,a a=-rosol-

nliclaating cl,.am'ce.-.

(L/@kAl @j"Lj,
He=bert '-@c,:ac.;Lner
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I I li,!Iillll.itfir lilc,)tlljt-fillillytit-1,

:,:,ct t,r (w:ttt!]) l'i,Lit10 ii!i,jtiisL yi,.lti

CL
tir

Ilicotitle l12 3+4 5+() 7+tl 9+10

(D 0.27 0-17 0.22 0.29 0.19 1.19

ci1,,ti,ett
r+

W-,120 0.12 0.10 0.12 0.10 0.17 o.61

a, cii;arette
I w--.12.q collecto(ioiloiinfilter 1.11

(e) iione 10 250 o.g nefflilotble 0.2

0 10 226 in.4 notlilonbla 0.2

(c) notip 11.5 305 22-5 tirrliinttblo 0.

C) (e) 10 240 5.6 0. 1.@, 0.12 0.07 0-07 0. 1:> 0.5 9.0

10.2 254 3.6 0.17 0-13 0.05 0.05 0-13 0.53 14-7
0
-h 5(r,, 10.2 2,16 11.1 0-03 0-05 0-10 0.15 0.66 0.99 0.9

(c)
in2 @"P.;; 14) 2(@5 ig.0 0.26 0.42 0-48 0.,Il 0.6n 2.25 11.4

(C) tr.
2
/a 5'0% 10 265 10.2 0-19 0-17 0.15 0-35 0.56 1.42 13.9

(e) 1!1
2
/z;. 50@," 10 239 7.0 0.22 0.10 0.15 0.22 0.4-1 1.13 16.1

=r (e) io 236 6.4 0.12 0.10 O.P2 0.61 0.12. 1.17 10.3

0 @,o-,, i.o 21 0.22 0.:!2 0.29 0.4@)6-4 0.31 1.53 23.9

:'7() 7.7 ().:I()

cr

17'j,a
to 2@,(- 6.5 0.(.0 0.22 0.(@3 n-17 0-39 0 1 50.')

(a) 11.1
;,
/ C. 5 (Y,"@ 10 256 66,1 o.;!2 0.12 o.16 0.24 0.41 1.15 17.2

z m2/., -
0

155
@)0., 10

256 4.5 0.51 0-32 0.17 0.22 0.37 1.59 35.3
to 2.36 io.gl 0.39 0.29 0. 1:@ ().44 0.(,11 1.92 17.6

CD 155 10,', 1() 242 11.9 0-39 0-24 0.22 0.56 0.36 1.77 14.9

cr
155n'/C. 5,; 10 256 10.6 0.39 0.24 0.15 0.32 0.51 1.61 14.9

(D 246 9.1 0.24 0.15 0.01 13.9to 0.20 0.10 0.12

co
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