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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. 



ORAL NICOTINE POUCHES

NO TOBACCO          NO COMBUSTION           NO SMOKE          NO TAR

USE

Consumers place the                     
pouch between their                     

gum and upper lip

COMPOSITION

ONPs mainly contain water, 
plant-based materials, 

flavourings, sweeteners and 
nicotine. All prepacked in 

small pouches

CHEMICAL COMPLEXITY

No external heating or 
tobacco makes Oral Nicotine 

Pouches  BAT’s simplest 
Smokeless Product 

>7,500
individual chemicals present1

100s of
individual chemicals present

10s of
individual chemicals present

1IARC Working Group on the Evaluation of Carcinogenic Risks to Humans, Tobacco smoke and involuntary smoking (No. 83). World Health Organization and International Agency for Research on Cancer, 2004. Available at: https://www.ncbi.nlm.nih.gov/books/NBK316407/
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BACKGROUND

• Scientific discussion of health risks associated 
with the use of smokeless tobacco and 
nicotine products 

• Significant changes in product style and 
preparation of smokeless products in recent 
years

• Introduction of tobacco-free nicotine 
pouches

• Several publications detail specific smokeless 
tobacco product chemistry 

• Gap in comprehensive nicotine pouch 
chemistry
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STUDY DESIGN SUMMARY

9 BAT ONPs 
Representative commercial range:
• Nicotine 6 to 20mg
• Sweet and salt base formulations 
• Mint, fruit and salt flavours
• 2 different pouch sizes, slim and large

2 Commercial competitor ONPs

2 Snus products 
• 1S4 – University of Kentucky reference product 
• Commercially available product

13 products
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STUDY DESIGN SUMMARY

TOXICANTS

129* toxicants selected from 
established lists including:

List of harmful and potentially harmful 
constituents (HPHCs) in tobacco 

products and tobacco smoke

IARC Monographs on the Evaluation of 
Carcinogenic Risks to Humans Volume 89
Smokeless Tobacco and Some Tobacco-specific

N-Nitrosamines

*excluding water, mass & pH

Elements
(9)

Carbonyls
(4)

Major 
Components

(3) 

Hydrocarbons
(5)

Aflatoxins
(4)

Radionucleotides
(27)

Alkaloids
(9)

TSNAs
(7)

Ash
(1)

Nitrosoacids
(11)

Polycyclic aromatic 
hydrocarbons 

(PAHs)
(21)

Miscellaneous*
(9)

Aromatic 
amines

(4)

Microbiological 
counts

(3)

Nitrosamines
(12)

Toxicant groups 
assessed 

GothiaTek® quality standard for snus
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SAMPLE GENERATION

• ONPs were analysed as a combined 
sample of fleece material and pouch 
contents. 

• Assumption that the pouch is fully 
exhausted during use

Data generated on a ‘as is’ 
per pouch basis

• One or more pouches per replicate 
(depending upon weight, 1g 
required per method test)

• Five replicates, one replicate per can

• Due to no aerosol emissions, CO, 
NO, NOx were not measured

This presentation is the property of BAT. Exclusively for discussion purposes. 



METHOD SUITABILITY

No toxicant 
added

Toxicant of 
interest added for 

method 
validation

Percentage 
recovery 

values 
assessed 

Recovery close to 
100% indicated the 
smokeless tobacco-
validated method 

was suitable

Verification of method suitability of 
smokeless tobacco methods for the analysis 

of ONPs• For several of the toxicants no 
existing method had been 
validated for the analysis of 
ONPs.

• Methods validated for the 
analysis of smokeless tobacco 
were used. 

• An unflavoured 0mg nicotine 
pouch was tested both with 
and without the toxicant of 
interest to assess recoveries
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ONPs AND SNUS TOXICANT PROFILE 

Data Summary

1,3-Butadiene  Benzene  Isoprene  Styrene  Benzo[a]pyrene  Benzo[e]pyrene  Perylene  Crotonaldehyde  Alpha angelica lactone  Beta angelica lactone  Coumarin  Reducing Sugar  Total Sugars  Aflatoxin B1  Aflatoxin B2  Aflatoxin G1  
Aflatoxin G2  Yeast Count  1-Aminonaphthalene  2-Aminonaphthalene  3-Aminobiphenyl  4-Aminobiphenyl  Acrylonitrile  Hydrazine  NDBA  NDEA  NDMA  NDPA  NDiPA  NDiPLA  NEMA  NMOR  NPIP  NPYR  iso-NNAL  NNAL  Iso-NNAC  
MNBA  MNPha  MNTCA  NAzCA  NHPR0  NPIC  NSAR  NTCA  Ac-228  Am-241  Bi-212  Bi-214  Cs-134  Cs-137  Co-60  I-131  Pb-210  Pb-212  Pb-214  Pu-238  Pu-239,240  Pa-234m  Ra-226  Th-208  Th-228  Th-230  Th-232  H-3  Th-234  U-234  U-235  
U-238

N = 129

Acrolein

Glycerol

NDBzA

C-14

Fluorene

1-Methylnaphthalene

2-Methylnaphthalene

Nicotine

Ethyl 
Carbamate

Total Alkaloids
Benzo[j]fluoranthene

K-40
Se

Mercury
Cr

Cd

NPRO

MNPA

NNN NNK

NAT

NAB

Nitrate

Total Mold 
CountTotal 

Bacterial 
Count

Po-210

Toluene

Acenaphthene
Acenaphthylene

Anthracene
Benzo[a]anthracene

Benzo[b]fluoranthene

Benzo[g,h,i]perylene

Benzo[k]fluoranthene
Chrysene

Dib[a,h]anthr

Fluoranthene

Phenanthrene

Pyrene
Acetaldehyde

Formaldehyde
Propylene Glycol

Anabasine

Anatabine
B-Nicotyrine

Cotinine

Myosmine

Nicotine-1'-Oxide

Nornicotine

Acrylamide

NDELA

Ash

As

Be

Pb

Ni

Na

Quantifiable 
ONPs N = 44

Quantifiable 
ONPs & snus 
N = 40

Quantifiable 
snus N = 55

ONPs had 
higher 
content

ONPs had 
lower 

content

Indeno[1,2,3-cd]pyrene

Naphthalene

Not quantified in both ONPs and Snus N = 70

*excluding water, mass & pH
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ONPs TOXICANT PROFILE -  SUMMARY

Data Summary

1,3-Butadiene  Benzene  Isoprene  Styrene  Benzo[a]pyrene  Benzo[e]pyrene  Perylene  Crotonaldehyde  Alpha angelica lactone  Beta angelica lactone  
Coumarin  Reducing Sugar  Total Sugars  Aflatoxin B1  Aflatoxin B2  Aflatoxin G1  Aflatoxin G2  Yeast Count  1-Aminonaphthalene  2-Aminonaphthalene  
3-Aminobiphenyl  4-Aminobiphenyl  Acrylonitrile  Hydrazine  NDBA  NDEA  NDMA  NDPA  NDiPA  NDiPLA  NEMA  NMOR  NPIP  NPYR  iso-NNAL  
NNAL  Iso-NNAC  MNBA  MNPha  MNTCA  NAzCA  NHPR0  NPIC  NSAR  NTCA  Ac-228  Am-241  Bi-212  Bi-214  Cs-134  Cs-137  Co-60  I-131  Pb-210  Pb-212  
Pb-214  Pu-238  Pu-239,240  Pa-234m  Ra-226  Th-208  Th-228  Th-230  Th-232  H-3  Th-234  U-234  U-235  U-238

N = 129

Acrolein

Glycerol

NDBzA

C-14 Fluorene

1-Methylnaphthalene

2-Methylnaphthalene

Nicotine

Ethyl 
Carbamate

Total Alkaloids

Benzo[j]fluoranthene

K-40
Se

Mercury

Cr Cd

NPRO

MNPA

NNN
NNK

NATNAB

Nitrate

Total Mold 
CountTotal 

Bacterial 
Count

Po-210

Toluene

Acenaphthene Acenaphthylene

Anthracene Benzo[a]anthracene

Benzo[b]fluoranthene

Benzo[g,h,i]perylene

Benzo[k]fluoranthene

Chrysene

Dib[a,h]anthr

Fluoranthene

Phenanthrene

Pyrene

Acetaldehyde

Formaldehyde

Propylene Glycol

Anabasine

Anatabine

B-Nicotyrine

Cotinine

Myosmine

Nicotine-1'-Oxide

Nornicotine

Acrylamide

NDELA

Ash

As

Be

Pb

Ni

Na

Quantifiable 
ONPs N = 44

Quantifiable 
ONPs & 
snus 
N = 40

Quantifiable snus 
N = 55

ONPs had 
higher content ONPs had 

lower content

Indeno[1,2,3-cd]pyrene

Naphthalene

Not quantified in both ONPs and Snus N = 70

• 70 toxicants of the 129* tested were not 
quantified in any sample

• The majority of toxicants detected in snus 
and ONPs were >90% reduced in ONPs

• Only 4 toxicants were quantified in 2 or 
less of the 11 ONPs tested, which were not 
quantified in either snus products tested 

*excluding water, mass & pH
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ONPs vs 1R6F TOXICANT PROFILE -  
SUMMARY

1,3-butadiene 99.9 ND in either

Acetaldehyde 99.9 98.7

Acrolein 99.9 +17.1

Benzene 99.9 ND in either

Benzo[a]pyrene 99.9 ND in either

CO NM in ONPs NM in ONPs

Formaldehyde 98.7 16.6

NNK 99.7 99.3

NNN 99.8 99.3

2-aminonaphthalene 97.7 ND in either

4-aminobiphenyl 98.2 NQ in either

Acrylonitrile 99.9 ND in either

Cadmium 98.9 99.6

Catechol NM in ONPs NM in either

Crotonaldehyde 99.9 ND in either

HCN NM in ONPs NM in either

Hydroquinone NM in ONPs NM in either

NOx NM in ONPs NM in either

Abbreviation: NM, not measured. ND, not detected, NQ, not quantified

*Burns DM, Dybing E, Gray N, Hecht S, Anderson C, Sanner T, O’Connor R, Djordjevic M, Dresler C, Hainaut P, Jarvis M, Opperhuizen A, Straif K, Mandated lowering of toxicants in cigarette smoke: a description of the World Health 
Organization TobReg proposal, Tob Control, 2008 Mar 28;17(2):132–141. doi: 10.1136/tc.2007.024158

Toxicants

% reduction of 
mean ONPs 

compared to 1R6F 
reference cigarette

Toxicants 
recommended 
for mandated 

lowering*

Toxicants 
considered 

high priority for 
disclosure and 
monitoring *

Of the 18 toxicants 
recommended for 

mandated lowering and 
high priority for 
disclosure and 

monitoring in cigarette 
smoke*:

• 13 toxicants were 
tested in ONPs 

• For those tested, all 
were lower in the 
tested ONPs 
compared to 1R6F

% reduction of 
mean ONPs 

compared to 1S4 
reference snus

https://doi.org/10.1136/tc.2007.024158


ONPs TOXICANT PROFILE 

TobReg 9 reference product comparison1

*11 products tested

Oral Nicotine Pouches* had
 

99 – 99.8%
 Less toxicants compared to 1R6F 

reference cigarette 30-day average

*9 products tested

BAT ONPs* had 

42 – 92%
 

Less toxicants compared to 
snus reference product

All samples were lower than the 
GothiaTek® limits for toxicants tested

*Hadley, S., et al., Toxicant contents of oral nicotine pouches: comparative quantitative analysis with Swedish snus and cigarette smoke. [Unpublished Manuscript]. British American Tobacco (BAT), 2025. 
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SUMMARY

ONPs tested contain no 
tobacco

Creates a simpler matrix 
than snus

Fewer toxicants 
quantified in ONPs 
compared to Snus

In most cases ONPs 
contained >90% 
lower levels than 

snus

This study demonstrates that the studied ONPs have 
significantly lower levels of toxicants compared to cigarette smoke and

similar or lower toxicant profile compared to snus  

All ONP samples 
tested comply with 

GothiaTek® limits for 
the toxicants tested
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THANK YOU FOR YOUR TIME

∙ ∙

Correspondence: Simone_Hadley@bat.com
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