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¥r. J. A, Crove, Apsts 1o Viec Pros.,
The American Toboeco CGo.,

111 Fifth Avenve,

New Yory, N. ¥,

Tear Sirs

Ho are reporting the resulis of the sludy of clparelien
which were treated wlih’Ethylene Oxlde,

I fepl & preat dead of personal satisfaction in muking thds
report, The quality of the work is excellent, Ench experlumni was
duplicated with very close eprecnmemt, O course, tho detalls of pro-
codure By which these swoking exporimenis were done have been perfected
over & period of ecoversl yonrs, bal the actual ewpoerdmont Liself re-
guiTed aboul thres weeks for completion, I venture to say that in
snother laboratory which was not speclally egquipped For the puvpose,
tnd lacking in our hmckground and experience In handling tobaeco, this
invesilgation would heve required from six months 16 & year, and the
experinentor would bave bemn mightly fortunute if resulte were enyihing
1ike sp rellable as thegc, ¥ithout some mesmure ol controel of the
atwogphero in the laboretory end the speelrl frellities wideh we have
hoon accumnlating, with your epprovel, durin; the lsst two years, it
would have boen dmposeible to perfora en experinent of this calilber,

I foel & groat desl of pride in the officlency and thoroughuoss with
videh the men in ihia Dopartment een solve proticizs of this sori.

In this exporiment a thorough smelysis was made of the
eigarettes bifore treatnent, after fiftecn minutes' frestment, and efter
thirty ninutos! treatment, Both main and elde stresn suoke were wnidyzed
for Nicoline, Awnonim, end Acdds. In additlon to this the Amonia mnd
Nicotine were delerained in the butts of the clpareltos so that we couvld
deterimine the totul poreentupe of Nleoiine rocovered, or indirectly the
pereontage dentroyed, In the ettached telles are given the compleots
smalyses of the tobucco end the snoke, :
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Triefly, this erperiment ghowa eonclusively that Hicotine
ie nol destroyed nor driven ofl fron the tolucto, The Nieoting enlers
inle chenicsd combinalion with Fihyleone Oxide produting & compound which
ir sufficiently stuble to resist standard enalytics] methods of sepure~
on. 11 ig nol pafTiclently etole, however, to resist the heutl of
gaoking, and congeguenilly ¢ Gonslderalle proporiticn of the Nicoline whiclh
dld not eppeur in the snalysle of the tobaeco 4ld wppear in the mnalysis
of tho snoke uftor it had been iiborated by the heat of the buralng ciger-
elte, Thie g showm by the Lots) recovery of Nicoline fron the three Jois
of tigurotles whilch vap se followet

Unirested A5 Min. Gveated 80 Nin, Ireuto

6ué 88% 1158

In other worde, there ds sn uclazl reduction of Nicotine in the smoke of
the eiparettes ol 11 ds fer less then would be predicted from the analy-
sl ol the tolueco, In line 1Y the Indicated reduclticn In FRicoting due
to the Mflcen pivule irealment iz 588, and due to the lhirty nimile

tresteont 578, In the mein siresw smoke, in whith ve sre chiefly inmlevested,

reduction by compuvison 3s 165 and 20%. In the eide sircam smoke the re-
duction ig 749 and 515, The rednction in Ficoeling fronm the swokor's
standpoint 1s, therefore, much nore apparent than resl.

Thiy 46 0ls0 shown in live 186 wideh 1 s reeapplng below.
Tals plves the pereentage of dotal Bleoline in the {obacto which 1s
transnittod to ihe emoke. In ordsr 1o mske the pleiore conmplete and
apcount for &1 the Nicotiune present, 11 wis necesssry for ve to anulyss
the balie tnd mele the proper corrsctlon. They alss ere given In the
tuble topelher with fthe pereentspe vecovery., Obviously the percenlage
of Nicotlne nol recovered in the smoke oy the luiis hes beun destroyed.

% WMeotine 4n tho
Tobacco Vhieh is
Tronanitied 1o the '
Smoke X Bas X Nerovery

Main Side
Untreated Ciptse 27 40 5 65
15 ¥in. Treuted
Cipts, 29 48 & : 8%
0 Min. Trested
Oipts, 3 65 1 |}

These peronbspes are Tased on the Nicellne conionl of the
actosl welphl of tobacco mngked.
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A brief digonssion of the gignificence of the madyeis of
the tohaeco i glven bolows

NLCOTENE SN TOTAL VOLATLLE Basks (3 & 2)

—— 3w

Te offcet upon the Nicotine hes boon dlecusseds The Totwd
Volaitle Nuses, which we have found by experiment end observation to
cpproxivately mensure the strengih of tobaccs, arc, of course, reduced
fdnce they include the Nicotine. Thoy are reduced only by the awount
of tre Rieoline, and olhor bases, chiefly Awmonde, have not been effected.

RATI0 NICOTINE T0 TOTAL VOLAYILY. BASKS (5)

Yig bave found this rello In itobuceo useful in churacterising
i fferent types of tobascco, For example, the better grades of Purley
vhich we upe have & ratio of 0,45, Briphd tobueco hre o much higher
rolio, approximalely 0.70 1o 0.7hb, while Turkish, due to iis vory low
Nicotine eonlon, hea 8 much lover ratio than Forley. 11 is curiocus
thatl the 1hirty minuie treated Lobucco hus s vaiio very wuch like thet
aof Tarkish toluevo, which, of course, doos not wmemn thel 14 bus on
aroma siniler {0 Tuviish lotecco, but 34 docs indlesto Lhut the amoke
from thie tobueco would hxve & Wieotlne and Ammonia content pomewhit
like that of Turkish tobutvco.

LONTA (4, B, & 6)

Tnere Lo & nepligitle change in the Aswonin content of the
tobacco and thle is torme out in the enklyesis of the swke. The Totsl
Amonda contont is made up of whel we deserlbe s "rec® Awionis, which
1s very eusily disglodged, end "hydrolyrcd” or Iiboywted Ammoniud Ve
think that Hydrolywed Arumonia plus the Free fmmonin gives us & very
pood value for ihe Amonit sbrenglh of the tobscco. 1L will be noled
that the Free Awnonie ie very, very pligbily reduced, »horeus the
1iberatied Amuoniu bap not changed ab all,

BUGARE (DEXTROSE) (7, 6, & 2)

The Sugors were dotermined to establish the un'if'm.‘miuy of
the Wlend, and 1he Sagars After Inversion indicate ihnat the percventage
of caging In each lot 18 in close pgreencnt.

TOTAL NITROUIN - FROTHIN NITROGKN (10, 11}

These two values indleate that there has dbeen no olimineation
of nitrogenous constiluents from the tohaoco,
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ACIDS (12, 32

The Tolal Volrtile Aclds and the Forumic Acld indicute us clope
agroement as can be oxpetied by melyels of these oongilivents. 1n ghory,
there has been no effeel upon the Acid constituents of the tobueco. You
wlll recall that the panfent clelme r reduction in acidity., This &s {rue
to some extuit Bs 1o indiented by the pH (34) which phows ¢ £liphl incresse
in alkeliniily or m reduction in celdity of the tobascco. fTihils 1e not due,
hotvever, to any chango in tho feids thesselves, Wt evideatly is due rathor
1o & ohanpe in the churscter of the Ricotine which nakes It 6 stronger
base or slkell, This viey ip further substantlated y the fuct that the

pereentage of Oxalic feid {15) hee not changed,

AgH_(18)

Thig determinztion was mode mercly to conlirm agein {he uni-
formity of blend in {hese three lois of cig,&rett-:,s. The fndicztlons are
that they sve in close sgreenent.

In the enalysis of ithe smoke, bolh main stresn mnd slde strewm,
it s interesting 1o note thst there has beon slsolutcly no change in
the Ammonin contentd on {the contrary, there is indicztion of & slipsht
Inereascs This Incresse is not smufficient to compensale for the yeduetion
in Meotine, end the Toled Volstlle Buges here which In general meusure
the strength of the gmoke metuslly show & reduction amountlei to szhout
5% in tho {ifteon minvie treated and 14% in the thirly minute treated

elgavettos. This compares 1o an Indicated reduction of £1% and 32% respecilve

1y bired on the enalysls of the tolucco.

¥ith respoet to the Acids In the smoke, both maln and side sirean,
it 18 very interesting to ws thet for all preeticsl purposes there Is
uliznlutely ne chenge in the cwount of Aclds produced. Ve hove found
this repostedly to be the cage in the Dlendlng of tobnecos. The Avlds,
repardless of the type of tobacen used, are aubject ie very Jittle chonge
undor nobanl puoking conditionp, Since they do not chenge the smoke is
influenced mulnly by o variation in the Nicotine and Ammonis content of
the tobaceo, and honce of the smoke, :

There 1 nothing in thope date to Indleale that the burning
quelity of the {obsceo has boen affected by the trcatuent, &) effects
obaserved being dlrvectly sttributable to the reacllon of Ethylene Oxide
with the Nicotine to produce ¢ nore stalle compound,

_ 1t will probebly be interesiing to you to note the difference
botwesn the main sircem and elde streaw swoxe. You will cbserve, for
exanple, in an untrested cigereite thel sboul £2% of the Ricotine fruw
the tobaceo actually consumed in guoking 1s fransmiited to the main strcan,
whereas neurly double this smount csoepes in the side slream. You will
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8lso note thet the Ammonits content of the swoke iu the main streen Is
about 0,04%, wherens the Ammonia contenl of the plde stresm ip about
1,107, In other words, the Ammonle produced in the side sirosm amcke
ie between 2L osnd 50 times 8 great ve thot produced in the nain sireom
guoke. 48 you know, the side siresm smoke is extrunedy obnoxlous,
irritating to the eyes end bersh when weeldents)y inhnled., Becougs the
gide gbream snoko is so dvrritsting and ot the seme time ao sirongly
smmoniscal, ve weve fivet led {o stody Ammonie in ils reletion to wild-
ness in elpuretto swoko.

In addition to {the experimental data hero given, the ectund
neture of the compmwmd formed betwson Nicotdne end Fibylene Ox1de hep
bzen protly well epteblished in the laborstory.

Very truly yours,
H, R. Henmer

RESESRCH DEPARTHENT
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