
British American Tobacco (Investments) Ltd, Southampton, SO15 8TL

Correspondence: emmanuel_minet@bat.com

The scientific approach used to assess PRRPs is shown in Figure 1 comprises 3

main stages: pre-clinical studies, clinical Studies and population studies.
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Figure 1 A. BAT approach used to assess Potentially

Reduced Risk Products (PRRPs) based on draft US

FDA guidance. B. An example of PRRP, glo tobacco

heating product (glo THP). Glo THP is an electronic

device that heats tobacco, to temperatures lower than

300oC, rather than combusting it.

Cigarette smoking causes diseases including cardiovascular diseases, lung

diseases and cancer. Novel tobacco products, such as tobacco-heating products

(THPs) and electronic cigarettes (ECs), hold great potential for reducing the harms

associated with tobacco use. Claims on these novel products such as ‘reduced

exposure’ and ‘reduced risk’ should be substantiated based on a comprehensive

scientific assessment. The US Food and Drug Administration (FDA), has provided

draft guidance outlining a framework to assess novel products.

Assessment of the emissions from glo THP shows substantial reductions in the levels

of known cigarette smoke toxicants as listed by the WHO, Health Canada and the US

FDA (Figure 2) and substantial reductions in environmental emissions from glo when

compared to cigarettes (Figure 3).

Figure 2. Glo emissions relevant to regulatory 

lists were reduced by around 96–97%, relative to 

a scientific reference cigarette 3R4F

Figure 3. Glo has less of an impact 

on environmental emissions relative 

to smoking’
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*Removing one extreme 

value, the mean % change 

was -36.3%

Figure 6. BoE mean percent change from baseline at Day 7 post-switching. BoE are

selected from a suite of known tobacco smoke toxicants from various chemical families

(aldehydes, nitrosamines, aromatic amines, polyaromatic hydrocarbons).

Clinical studies on exposure are used as part of the second phase of the assessment

programme. One such study was carried out in two sites in Japan (ISCTRN14301360 /

UMIN000024988). The aim of this study was to determine whether reductions in machine yields

for glo translate into a lowering of toxicant exposure, by measuring biomarkers of exposure

(BoE) in a clinical confinement study (Figure 6).

B.

Systems biology was used to map biological changes in an untargeted fashion, but also to 

identify responses that are relevant to diseases specific mechanisms such as COPD (Figure 5).

Figure 5. Circle plots mapping the transcriptomics changes across 5 gene ontologies

associated with COPD after exposure of 3D cellular system (MucilAirTM) to cigarette smoke (A)

and glo THP aerosol (B).

In vitro cytotoxicity and genotoxicity testing demonstrated a positive response for

cigarette smoke whereas no response was recorded for glo THP in the same test

conditions (Figure 4A and Figure 4B).

Figure 4: In vitro toxicology

testing for cytotoxicity and

genotoxicity. A. Neutral Red

Uptake Assay in H292 cells

whole aerosol exposure. B.

Bhas cell transformation

assay with aerosol extracts.
Glo THP is a potentially reduced risk tobacco product that heats and does not burn tobacco. It

produces a simpler aerosol than cigarette smoke having substantial reductions in the levels of

toxicants (90 to 95%). This simpler aerosol elicits substantially reduced or no responses in

regulatory and 21st century toxicology assays. Furthermore, when smokers switch from

cigarettes to glo THP, their levels of BoEs are reduced, in many cases to a similar level as

cessation of tobacco products. Longer term studies will assess if reduction in toxicant emissions

and exposure leads to a reduction in individual and population risk.
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Initiation of THP from never used was estimated 0.2%

Initiation of THP from smoking to dual use was estimated 11.7% of males and 13% of females

Initiation of THP from smoking, complete switching was estimated 0.4% of males and 0.6% of females

Dual users were estimated to have 2.9% rate quitting both products

Dual users relapsing rate to smoking was estimated to be 3.6%

Dual users rate completely quitting smoking but remaining as THP users was 37.1% for males and 44% for females

The relapse rate to THP use for both genders was at 18.5%

Quitting rate of exclusive THP use was estimated to be at 1.8%

Post-market surveillance coupled with computational modelling can be used to inform on 

risk benefit from glo THP at the population level (Figure 7A & B).  

Figure 7: A. Results of a survey of 34,197

households in Japan with 4154 respondents.

B. Based on the survey outcome, we

modelled incidence of lung cancer expressed

as premature deaths under 85. By introducing

THP products in the Japanese market there

could be up to 400,000 fewer cases of lung

cancer by 2060 when compared to the

scenario where THP were not available in

Japan.
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