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FOR DISCUSSION PURPOSES ONLY

PRESENTATIONS ARE INTENDED FOR INFORMATIONAL PURPOSES ONLY.  STATEMENTS OF FACT AND OPINIONS 
EXPRESSED ARE THOSE OF THE PRESENTER ONLY, AND ARE NOT NECESSARILY THE OPINIONS, POSITIONS OR 
POLICIES OF BRITISH AMERICAN TOBACCO (INVESTMENTS) LIMITED OR ITS AFFILIATES (“BAT”). BAT DOES NOT 
ENDORSE OR APPROVE, AND ASSUMES NO RESPONSIBILITY FOR THE CONTENT, ACCURACY OR COMPLETENESS OF 
THE INFORMATION PRESENTED. THESE MATERIALS MAY PRESENT CONCEPTS, EXECUTIONS, IDEAS AND THEMES THAT 
ARE NOT LEGALLY PERMISSIBLE (EITHER IN WHOLE OR IN PART) OR ACCEPTABLE IN CERTAIN JURISDICTIONS, OR 
WHICH MAY INFRINGE THIRD-PARTY RIGHTS. THIS PRESENTATION MAY CONTAIN REFERENCES TO LAWS AND 
REGULATIONS THAT MAY CHANGE OVER TIME AND SHOULD BE INTERPRETED IN THAT CONTEXT. 

THIS PRESENTATION IS INTENDED FOR SCIENTISTS AND POLICYMAKERS. WE ENCOURAGE PERSONS INTERESTED IN 
TOBACCO HARM REDUCTION TO CONSIDER ALL POINTS OF VIEW AND SOURCES OF INFORMATION. BAT DOES NOT 
MAKE HEALTH CLAIMS REGARDING ITS BRANDS. NOTHING CONTAINED HERE SHOULD BE MISCONSTRUED TO THE 
CONTRARY. TO THE EXTENT THAT THIRD-PARTY SOURCES ARE REFERENCED, NEITHER THE PRESENTER NOR BAT IS 
RESPONSIBLE FOR THE CONTENT OF REFERENCED SOURCES AND THE VIEWS EXPRESSED MAY NOT REPRESENT THE 
VIEWS OF THE PRESENTER OR BAT. NO TOBACCO PRODUCT IS SAFE, ALL TOBACCO PRODUCTS CONTAINING NICOTINE 
ARE ADDICTIVE. YOUTH SHOULD NEVER USE TOBACCO. SMOKERS WHO ARE CONCERNED ABOUT THEIR HEALTH 
SHOULD QUIT.

THE TOPICS, CONCEPTS AND OTHER INFORMATION DISCUSSED HEREIN ARE NOT FINAL, ARE SUBJECT TO CHANGE 
AND/OR CANCELLATION AND MAY BE FOR ILLUSTRATIVE OR THEORETICAL PURPOSES ONLY.  NO DEFINITIVE PLANS OR 
COMMITMENTS SHOULD BE INFERRED FROM THESE MATERIALS AND ANY PROPOSED PLANS OR COMMITMENTS ARE 
SUBJECT IN ALL RESPECTS TO APPLICABLE INTERNAL REVIEW AND GOVERNANCE REQUIREMENTS AND LAWS AND 
REGULATIONS IN RESPECTIVE JURISDICTIONS. 



Role of Heated Products for Tobacco Harm Reduction

Exclusively for discussion purposes. Should not be copied or shared without prior consent. Not intended as promotional materials

THR
Tobacco Harm Reduction (THR) Initiative
Encourage adult smokers, who would otherwise continue to smoke 
combustible tobacco products like cigarettes, to switch to scientifically 
substantiated alternatives with reduced risk profile

Smokeless 
Products

Smokeless Products
Encourage adult smokers, who would otherwise continue to smoke, to 
switch to scientifically-substantiated alternatives with a reduced risk 
profile

HTP
Heated Tobacco Products (HTP)
Tobacco rod is heated rather than combusted, which reduces the 
toxicant content of the aerosol *

*  Comparison with smoke from a scientific standard reference cigarette (approximately 9mg of tar) in terms of the average of the 9 harmful components the World Health Organization recommends to reduce in cigarette smoke.



Herbal Heated Products

Exclusively for discussion purposes. Should not be copied or shared without prior consent. Not intended as promotional materials

Herbal Heated Products: 
a new product category with potential to support THR

HHP
Herbal Heated Products (HHPs)
Tobacco-free, contains herbal material (a novel rooibos 
substrate) with added nicotine and flavourings 
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poster STPOST65 by Olga Gozdzik
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3D2D
Assays

Contemporary Toxicological Assessment
Testing Approach

Exclusively for discussion purposes. Should not be copied or shared without prior consent. Not intended as promotional materials

Test Matrix Test Matrix

Herbal Heated Product (HHP)

1R6F Reference gloTM Hyper X2 VeoTM Scarlet Click VeoTM Sunset Click

Test Products

Combustible Device

AqE WA

Test Matrices

Aqueous Aerosol 
Extract

Whole Aerosol

Endpoints assessed

RTCA 
(cytotoxicity)

Normalised Cell Index * Hour (%)

ToxTrackerTM 
(genotoxicity)

GFP Induction (fold)

Endpoints assessed

TEER 
(barrier integrity)

TEER (Ω)

MTT
(cytotoxicity)

Cell Viability 
(% Air Control)

Cilia 
function

Cilia Active Area (%)
Cilia Beat Frequency (Hz)



2D Testing Approach: RTCA Cytotoxicity

Exclusively for discussion purposes. Should not be copied or shared without prior consent. Not intended as promotional materials
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2D Testing Approach: RTCA Cytotoxicity

Exclusively for discussion purposes. Should not be copied or shared without prior consent. Not intended as promotional materials
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Near complete toxicity curve for 1R6F samples was observed, whereas for 
HHP samples an IC50 calculation was not possible



2D Testing Approach: ToxTrackerTM Genotoxicity

Exclusively for discussion purposes. Should not be copied or shared without prior consent. Not intended as promotional materials

2D
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2D Testing Approach: ToxTrackerTM Genotoxicity

Exclusively for discussion purposes. Should not be copied or shared without prior consent. Not intended as promotional materials

2D

1R6F 
Reference

gloTM 

Hyper X2
VeoTM Scarlet 

Click
VeoTM Sunset 

Click

Test Matrix

ToxTracker (genotoxicity)

Endpoint assessed

VeoTM 
Sunset Click

VeoTM 
Scarlet Click

1R6F 
cigarette

Test 
Products

ToxTrackerTM Endpoint

Blvrb Srxn1 Btg2 Didt3 Bscl2 Rtkn

-S9 +S9 -S9 +S9 -S9 +S9 -S9 +S9 -S9 +S9 -S9 +S9

Negative
Average GFP fold change <2

Equivocal
Average GFP fold change =2

Positive
Average GFP fold change >2

Equal potency to 1R6F

Positive
Average GFP fold change >2

Less potent than 1R6F

Oxidative stress Cell stress DNA damageProtein damage



2D Testing Approach: ToxTrackerTM Genotoxicity

Exclusively for discussion purposes. Should not be copied or shared without prior consent. Not intended as promotional materials

VeoTM 
Sunset Click

VeoTM 
Scarlet Click

1R6F 
cigarette

Test 
Products

ToxTrackerTM Endpoint

Blvrb Srxn1 Btg2 Didt3 Bscl2 Rtkn

-S9 +S9 -S9 +S9 -S9 +S9 -S9 +S9 -S9 +S9 -S9 +S9

Negative
Average GFP fold change <2

Equivocal
Average GFP fold change =2

Positive
Average GFP fold change >2

Equal potency to 1R6F

Positive
Average GFP fold change >2

Less potent than 1R6F

Oxidative stress Cell stress DNA damageProtein damage

• HHP variants showed a markedly reduced response compared to 1R6F

• One of the HHP variants showed a positive oxidative stress response 
(Srxn1, Nrf2-dependent) which was less potent than 1R6F
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3D Testing Approach: MucilAirTM WA
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Positive

Negative

• 1R6F showed a strong cytotoxic response
• HHP variants showed a markedly reduced response compared to 1R6F
• HHP variants  showed some loss of barrier integrity, cilia function and 

number indicating some pre-cytotoxic changes have occurred

IC50



Conclusions
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1

2

3

Independent of aerosol matrix used (aqueous aerosol extract or whole aerosol) 
HHP variants showed reductions in cytotoxicity and genotoxicity compared to 
1R6F research cigarette

The data presented here demonstrate the potential of HHPs as a product 
with a reduced risk profile in comparison to combustible tobacco products 

In all assays conducted HHP variants showed reductions in cytotoxicity and 
genotoxicity compared to 1R6F research cigarette



Thank You & Questions?

This presentation is the property of BAT. All materials are confidential and exclusively for discussion purposes.

Correspondence: emma_bishop@bat.com and stela_bozhilova1@bat.com 
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