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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. 
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Background

Tobacco-free nicotine pouches (NPs) Snus
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Proposed in vitro assessment strategy 
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Test products 
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Nicotine Strength

Product Code



Testing approach 

Regulatory toxicological 
assessment  

Potential signalling 
pathways or 

inflammatory response 

In vitro disease 
assessment 
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NRU Ames MLA

Mouse fibroblasts 
(Balb/c 3T3 clone 

A31)

Salmonella 
typhimurium (TA98, 

TA100, TA1535, 
TA1537 and TA102)

Mouse lymphoma 
cells (L5178Y tk+/-)

Induction of cell 
death 

Mutation Frequency
Induction of 
mutations 

ToxTracker

Mouse embryonic 
stem cell (mESC)

GFP Induction

Signalling

NCI-H292 lung 
carcinoma cells

Cytokine release



Sample generation 

• 1 pouch per 20 mL of cell culture medium (media specific to each assay). 
• The fleece was added to the conical flask. 
• Incubated at 37 ◦C and shaken at 150 RPM for 1 h. 
• Particulate was removed by centrifugation and supernatant filtered through 5 μm and 0.2 μm 

filter. 

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



Results
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Nicotine quantification 

Nicotine quantification of extracts

Test Article 
Extract

Nicotine strength 
(per pouch) (mg)

Average nicotine 
concentration 
(μg/mL) ± SD

LYFT_BF04 4 137.2 ±11.1

LYFT_TB04 4 147.1 ± 34.1

LYFT_IC10 10 354.5 ± 36.0

NDSP_BW06 6 207.5 ± 22.9

CRP1.1 8 270 ± 23.3

N=6
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1. In vitro disease assessment 

* Dash line is the 2-fold threshold
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2. Regulatory toxicological assessment

Regulatory Assay
Velo Commercial 

Comparator
CORESTA Refence 

Product 1.1

LYFT_BF04 LYFT_TB04 LYFT_IC10 NDSP_BW06 CRP1.1

NRU (Cytotoxicity) X X X X X

Ames (Mutagenicity) X X X X X

MLA

(Genotoxicity) 

3 hrs –S9 X X X X X

3 hrs +S9 X X X X X

24 hrs –S9 ? X X X ✓

X denotes negative; ? denotes equivocal and  ✓ denotes positive response

NRU MLA
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3. Potential signalling pathways or inflammatory      
    response 
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Phosphorylation Inflammatory markers

• NP extracts in general did 
not induce any significant 
increase in phosphorylation 
of protein. 

• CRP1.1 extract on the other 
hand was more active. 

• NP extracts in general did 
not induce any significant 
increase in the secretion of 
proinflammatory cytokines.

• CRP1.1 extracts induced the 
production of inflammatory 
mediators such as IL-1α, IL5, 
IL6, IL8 after 48hr exposure 
time.
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Conclusions

A weight of evidence approach with a wide range of endpoints is required to provide 

sufficient in vitro data for assessment of potential comparative risks of NPs and snus. 

NP extracts were biologically less active compared to the snus reference product in 

all tested endpoints relevant to a range of disease processes.

The data presented here further contribute to the weight of evidence indicating NPs 

should be considered as an alternative reduced risk profile product in comparison to 

both combustible tobacco products and snus.

1

3

2
NP extracts did not induce any cytotoxicity or mutagenic response, genotoxic 

response was minimal and limited signalling or inflammatory markers were induced.

4
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Thank You & Questions?
Correspondence: Fan_yu@bat.com
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