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Nucleatingthenicotinein a suitableway.

The use ofadditivesto thetobacco or tobacco extractsin order,

firstly,tomaximlse the amount of nicotineinthe aerosoland,

secondly,to influencethe nicotineabsorptioninthehuman body.

For these reasons the research work shouldbe concentratedon

two points

Investigatingthe incorporationof agents to maximise the rate of

nicotinerelease and to optin@ise'thephysiologicalabsorption 6fthe

nicotineaerosol.

Obtainingthe chemical-engineering data for evaluatingthe

performance of thevarious devices, and determiningthe optimum

design and working conditionsfor the most promising devices.

Modificationofthe tastewith a view to improving theacceptability

ofthe "smoke" would be deferred untilafterthe technicaldata required

forwritingthefinalapplicationhad been obtained.

2. RESEARCH PROGRAMME

To solve theproblems mentioned, the research work would be

conducted under close co-operation between the Southampton Laboratory

ofB. -A. T. and B atte.Ue-Geneva, whereby the contributionsof the

Southaml?tonLaboratory would be along the followinglines:

Technical advice on the preparation of the tobacco and tobacco

extractstobe used inthe device.

(-.4
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- Construction of a piece of equipment operated by hand which would

insertcentraltubes into"cigarettes" of various sizes and lengths.

This should operate at about 50 "cigarettes" per hour -=d help to

produce consistent experimental material. This is ex=ected to be

ready for dispatch to Geneva by the end of March.

- Design of the outside smouldering wrapper for the he&-,supply to

give a heating regime to be defined by Battelle.

The Southampton Laboratory will ultimately be responsible for the

ecomomic manufacturing technique of a commercial article.inparticular,

the- willdevote attentionto the development and constructiozof central

tube-=of the tvpes thatBatteUe-Geneva have found to be satL-:actory.

Battelle-Geneva would concentrate itsresearch work an the following

POL--s:

Construction ofa simulator in which controllable ele&--icheating

replaces the smouldering heat of the outside wrapper af the final

device in order to explore La a quantitativeway the in--'ttenceof

design data on the performance, such as diameter of 4ae carrier

tube, itsdimensions and the shape of the nucleating c@l=.-nber.

This apparatus willbe designed to permit experimentation with

differentmaterials for the carrier tube and various fiL'Lngs,and

various additives.

The procedure expected to be followed is set out in a note of a

meeting of Battelleand B. -A. T. scientistswhich Es attachedas

lai@iAppendix to this proposal.
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-tis recalledthat the aim ofa finaldevice should be to deliverup

ro about 2 mg nicotinein 10 puffs of 35 rnl at one puff per minute.

As the duration of smoking is set at 10 minutes, this willInthe final

device be determined by the smouldering characteristicsofthe out-

-cidewrapper. The number of puffs taken during this period being

independent, investigationswould therefore be made on the effectof

differentfrequencies of puffs,possibly of smaller volume, under

constant external heating regime.

he physiological behaviour of the aerosol would be tested on

rabbits using the techniques worked out under the MAD HATTER

nroject.

Lrstprioritywould be given to that particular device which appears

mos-.-zromising,but in thisfirstphase the investigationof each device would

notb--taken further than is necessary to establish a sound finalpatent. This

phase of the work is to be completed by the end of October 1963. The second

phase willbe devoted to more detailedinvestigationofthat for= of the

dev-im which is considered to offer most promise.

The objectives in the second phase will be to use the techniques already

deve:zced to make the preferred device produce as closely as possiblethe

best =i:vsiolog[caland psychological features of the cigarette. The co-operation

and a±7ice of the scientistsassociated with the MAD HATTER P-ndHIPPO

proje--.swillbe called on where appropriate.

A-aImportant feature of this phase will be to produce an appreciation

of w@nathas been achieved, what the further objectives of the research should

be, =-,;what further contributionto the achievement of these objectives

BatteLTe-Geneva consider they could make.
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3. DURATION AND COST OF RESEARCH

The res-2archprogramme outlinedabove would require twelve

months.

Accord=g to the rules of the Institute,the expenditureentailed

by the proposed research would be charged on a cost-incurredbasis.

The relevantl:udgetwould not exceed the sum of Swiss francs 200,000.

(L 16,500.

4. START OF WORK

Resear::@awork should start,as a continuationofthe ARIEL-I

project,on is-,March 1963.

Geneva, 7th ---7ebruary1963
CHH/HS/eb
191-12/191--z'2

BATCO document for Province of BritiShColumbia 12 November 1999

BATCO 00094383



APPE@NDIX

SUGGESTED SCHEDULE FOR EXPERIMEINTS

P.KRT I

What follows summarises the discussions held at Southampton on

January 22ad to 24th. The pointsthatwere dealt witliare listed inwhat

seems at thistime to be a logicalorder, and the experiments suggested

are numbered in order to make laterreference convenient. This Isby

no means a hard and fast programme as later results may indicatethe

need for modification of the opinions at present held.

1. Study of extractionprocedures.

I)Tobacco to be ground coarsely.

ii)Treat indomestic type mixer with cold solvent.

III)Test three extractionprocedures outlined InletterDGF to

Dr Haselbach (preferencefor extractionprobably (c),(b),(a).

iv)Evat)orate and weigh extract and determine nicotinecontent

This willdetermine the optimum nicotine content interms of
:44

the extractionprocedure.

2. Choice of additive.

I)None

ii)Magnesium trisilicate

iii)Alumina

iv)Silicainsome form (Aerosil)

v) Precipitatedchalk

(_n
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All experiments from now on tobe znade incorporating thermo-

couples inthe device. Temperature-time (distance)profilesto be reported.

Nicotine transfer to be measured after 2, 4, 6, 8 and 10 puffs.

3. Study of effectof additiveand choice of extract.

At a fixed number ofpuffs, heat input,tubes design, tube dimension,

tube material, test combinations of 1. and 2. for maximising nicotinetransfer.

The experiments would be I (i)c, b and a vs. 2 (i)at two levels ofnicotine

applied to the device. This will check whether nicotinerelease is proportional

to the nicotineapplied for allthree extracts. Assuming this isthe case, a

second experiment would be made using thatextract - 1. (iii)c, b or a -

and testingthiswith each additivesingly atone level only. This will settle

the optimil- extractionprocedure and whether and ifso which additive is

necessary.

4. Study allconditionsfor maximum transfer.

(i)Fix heat input, type and amount of extract and additive applied,

tube material (Al.foil),tube dimensions (70x 4 rnm), measure

nicotinetransfer for tube on itsown (Fig. 3 device) and tube with

added nucleation chamber (Fig. 1 device).

This will check the necessity for a nucleation chamber in

combination with a hollow tube device.

(ii)Fix heat input,type and amount of extractand additive,type of

device (Fig. 3), dimension (70 x 4 mrn) and wall thickness. Study

nicotinetransfer interms of material of tube

(a)Aluminium

(b)Pipe clay.
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(iii)-is(ii)butvarying externaldimension oftubefor

(a)Aluminium

(b)Pipe clay.

(iv)Fix type and amount of extractand additiveapplied.

Fix dimensions and wall thickness oftube at optimum obtained

from 4(iii).Study nicotinetransferinterms ofheat inputfor

(a)Aluminium

(b)Pipe clay.

S. In additionto tobacco extractsthisapproach can be extended to

include

(1)Laminated tobacco;

(ii)Extruded tobacco, e.g., intube form or as a bundle of

filaments;

(iii)The additionof an extract of tobacco or of powdered tobacco

to eitherofthe above forms.

6. Parallelwith thisinvestigationstudieswillbe made ofthe effectof

additives,e.g., non-polar co3npounds to modify the rate of physiological

absorptionof nicotine.This willprobably be done by individualsmoking

of devices.
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PART 2

Itis apparent that the requirements for devices LUustrated in Figs

I and 3 of the draftProvisional Application are mutually incompatible. For

aerosol production inthe Fig. 3 device the principalrequirement Isa tube

of low thermal conductivityso thatthere is a steep temperature gradient

along the tube. For the Fig. I device, inwhich the tube ispacked, aerosol

production seems to be dependent upon nicotine vapour emerging intothe

nucleation chamber from the column, which must therefore be held ata

suffLcientlyhigh temperature. This calls for a centralcontaining tube of

high thermal conductivityand consequently a higher heat input.

For thisreason the experimental approach to the Fig. 1 device

must be different.

In allthe followingproposed experiments the aim isto find conditions

for maximum nicotinetra-nsfer.

7. Effect of packing density.

Fix tobacco (Sample W. 428), carrier tube material (copper),

dimensions (25 x 4 mrn), dimensions of aerosol chamber (30 mm long

x 30 mm circumference).

Fix heat input(ata value greater than thatfor Part 1).

Study effectof packing density of cut tobacco on nicotinetransfer at i

the extremes of range obtainable. The amount of tobacco contained inthe

tube isprobably most easily determined by weighing after packing.

Lr4
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8. Study of effectof heat input.

Fix tobacco packing densityat optimum (derivedfrom 7), carrier

tube (material, dimensions), aerosol chamber (dimensions).

Study nicotinetransfer as a function of heat input.

NOTE: From indicationsa'--eadyobtained itappears necessary with a

device of type Fig. I to use a short centraltube in order that

nicotine should be delivered from the firstpuff.With longer

tubes condensation :-atherthan nucleation occurs in the early

puffs. Therefore, in order to provide an acceptable amount of z

nicotine (say, 1.5 to 2 mg per device) thisshort length ofnarrow

tube must contain a source rich in nicotine.This might be

achievable (a)by the use of a tobacco of very high nicotine

content, or (b)by enriching a more normal tobacco with relatively

large amouats of added nicotine.

Itappears from thisthat a device of type Fig. 1 is unlikelyto be

successful. Experi=ents 7 and 8 should give sufficientinformation

to decide whether tl-isisthe case. Ifsuccess appears attainable

then an extension of this approach can be easilyenvisaged.

CD

BATCO document for Province of BritiSh Columbia 12 November 1999

BATCO 00094388


