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The concept of producing a non-combustible cigarette has recently been
raised. One Interpret&tion of a 'non-conbustiblecigarette Is a device
designedto deliver nicotine by the inhalation route. As the act of
cigarettesmoking is extremly. complex in terms of physiology,pharina-
cologyand psychology,simply inhaling nicotine Is unlikely to be &
substitutefor cigarettesmoking,but It does providea startingpoint
forthe non-combustiblecigaretteproject.

Devicesfor deliveu of nicotine

Thereare two possiblemethods of delivering nicotineaerosols:nebulisers
using aqueous solutions and metered dose aerosols using freon propellants.

(a)Nebulisers using aqueous solutions

Nicotine deliveredas an aqueous aerosol from a conventionalnebuliser
is the cheapestand most versatilemeans of delivery. Various types of
nebulisersare currentlyavailable,ranging from compressedair driven
devices such as the Wright nebuliserto ultrasonicdevices such as the
De Vilbiss. Differenttypes of nebulisers give differentaerosol
characteristics- i.e.particlesize and amountsdelivered. Similarly
for a givennebuliserthe concentrationsof nicotineaerosolscouldbe
widelyvaried by alteringeither the concentrationof the nicotine
solutionor the output of the nebuliser. Althoughthe conventional
nebuliserapproach could never materialise into a "non-conbustibl*
cigarettea,It would providedose-ranginglnfor=tion.

(b)Metered dose aerosols using freon propellants

Metered dose aerosolshave revolutionisedthe treatmentof respiratory
disorderssuch as asthma and bronchitis. The devices are compact
(smallerthan a packetof cigarettes)and extremelysimpleto operate.
The drug and a propellant(usuallyfreon)is containedin a pressurised
canisterand is releasedby operatinga valvewhich Is designedto give
a specificvolumeof aerosolfor a set time. Most metereddose aerosols
requirethe user to actuate the valve by hand and co-ordinatethe
deliveryof the aerosolwith his inhalation. However,the phamaceu-
tical industry,particularlyRiker's,have developed"breatheactuated
devices". These devicesare placedto the mouthandoffer a resistance
to airflow. When the subject attempts to inhalethrough the device,
a pressuredifferentialis created and this can actuatea springmecha-
nism which In turn opens the valve of the device. A modificationol
this type of device may producea suitabledeliveryvehicle for the
non-combustiblecigarette. The biggest problem with a metered dose
aerosolapproach Is the productionof aerosol cans containingnicotine
and propellants. Clearly, we do not have the necessaryexperienceor
equipmentat GRADC to manufacture and perform stability,and quality
control tests on such an aerosol. Commercialpharmaceuticalorganisa-
tions such as Riker's manufacture aerosol cans and valves for the LP
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phimaceutical industryand for a suitablefee would probably produce
niceitineaerosolsfor vs. If we were to take this approachwe would
have to have Informationan nicotinedoses, etc., before aerosol cans
were pripared - 1.*, we would need Informationfrom an aqueous aerosol
studyinitially.

Guidelinesfor a nicotineaerosol stugl

The main objectiveof a study would be a comparisonof the physicalproper-
..tiesof the mods of nicotinedelivery,1.&. cigaeattevs. aerosol devices,
the resultingphysiologicaland subjectiveeffectsand'thephamacokinatics
of nicotinedeliveredby the differentmethods.

(a)Physicalproperties

These would Include paramters such as particle size,nicotineconcen-
trationsand pH of smoke vs, pH of aerosol,

(b)Physiologicalparameters

Many physiologicalparameters must be recorded during the study. These
Includeventilatorypattern,lwdi-cesof lung function,ECG, blood pros-
sure, an index of peripheralblood flow and possibly cardiacoutput*

(c)Subjectivesensations

Some subjectivesensations during and after the inhalationof nicotine
aerosolsshould be compared with those produced by cigarette smoke.
Thesecould include sensationssuch as mouth and throat irritation,
impact,light-headednessor dizzinessand nausea.

ir
(d)Phamacokinetics

----------

By controllingthe output of the nebulisersand Inhalationdepths and
durationsit shouldbe possibleto matchnicotinedeliveriesby nebull-
serto those produced by cigarettes. However, an index of the amount
and rate of uptake of nicotine would be required. Measurementof
nicotineand its metabolitelevels in plassa-and urine should provide
this information,

Ideally,the initialwork on nicotine aerosolsshould be done within GRADC.
Unfortunately,studies outlined In this memo present certain ethicalprob-
lems. Althoughthe preparation and delivery of aqueous aerosols together
with the physiologicalmonitoring couldbe performedat GR&OC, is it ethical
to allow subjects from GR&DC to inhale nicotine aerosols? Secondly, a
pharmacokinaticstudy would Involve taking blood samples from the subject,
a procedurewhich is not allowed at GRADC.

There are two possible solutionsto these problems.

(a) we performthe experimentsat GR&OC with a medically qualifiedperson
in attendance.

(b) We performthe experimentsin a clinicalenvironmentin conjunction
with an external group containingmedically qualified personnel*

I would like some advice on how to tacklethese ethicalproblems in order
to make a starton this project.

cc. Dr. R.R. Baker
Mr. G.A. Read
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