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What is ST?

• Unlike smoked tobacco, which is burned or heated and then 
inhaled, smokeless tobacco (ST) is predominantly used orally 
(chewed, sucked, dipped, held in the mouth, etc.) or nasally, 
which results in absorption of nicotine and other chemicals 
across mucus membranes 

• ST products range widely in ingredients and complexity from 
simple cured tobacco to elaborate products 

• Non-tobacco plant material that may affect the attractiveness, 
addictiveness, and toxicity of the products 











SEARO: ST Products

• Wide variety of products, usually custom made or 
cottage industry
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SEARO: ST Products

Categories are not mutually exclusive
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Tobacco Processing: Curing, Fermentation 
and Additives

• Fire curing causes chemical changes in the tobacco leaf --
PAHs, phenols, and volatile aldehyde levels tend to be higher 
in fire-cured tobacco than air-cured tobacco

• Tobacco fermentation induces chemical and biochemical 
changes. A portion of nitrate in fire-cured tobacco is 
converted to nitrite, which then reacts with alkaloids to 
produce TSNAs 

• Additives include a variety of flavorants and alkaline modifiers 
(added to modify nicotine delivery)



Variations in pH Level Determine Free 
Nicotine Levels



TSNAs

• TSNAs are commonly considered among the most potent 
carcinogens in all tobacco products 

• Five TSNAs have been identified in ST products: NNN, NNK, 
NNAL, NAT, NAB

• Use of different tobacco types, processing techniques, and 
tobacco blending approaches leads to wide variation of TSNA 
levels in various ST products 



Tobacco-specific Nitrosamine Content 
Varies By Almost 1000-fold

Ranges TSNAs in smokeless tobacco products

Constituent Minimum 
value

Maximum 
value

NNK (µg/g wet) 0.004 (Mawa) 516 (Toombak, sample 5)

NNN (µg/g wet) 0.045 (Gutka [handmade, 
Karachi])

368 (Toombak, sample 5)

Total TSNAs (µg/g wet) 0.084 (Gutka [handmade, 
Karachi])

992 (Toombak, sample 5)



Total NNAL concentrations in urine of ST users 
varies across products



• We	analyzed	tobacco-specific	N-
nitrosamines	(TSNA)	and	nicotine	in	
Marlboro	and	Camel	snus	tobacco	products	
that	were	purchased	in	various	regions	of	
the	country	during	the	spring	and	summer	
of	2011.	

• A	total	of	216	samples	were	received	from	
different	states	representing	6	regions	of	
the	country.	

• TSNA	levels	increased	over	time
• Unprotonated nicotine	levels	varied	

significantly	by	region
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• Tobacco	products	were	purchased	at	3	markets	in	Mumbai,	
using	a	standardized	protocol	for	sample	collection,	labeling,	
and	storage.	

• 39	samples	representing	8	varieties	of	manufactured	and	
vendor-made	smokeless	tobacco	products.	

• When	expressed	per	wet	weight	of	product,	unprotonated
nicotine	varied	more	than	300-fold	and	TSNA	content	varied	
more	than	650-fold	across	the	products.	Substantial	vendor-
to-vendor	variations	were	also	observed.	
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The	results	of	the	analyses	
revealed	substantial	variations	in	
the	levels	of	alkaloids	across	the	
tested	products

Substantial	differences	in	the	
relative	contribution	of	individual	
alkaloids	to	the	total	alkaloid	
content	were	also	observed	
among	the	different	products.
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Relative Risks associated with ST use vary 
between countries



Annual Burden of Disease Attributable to 
Smokeless Tobacco Use in Two Countries: 
Sweden and India

Country/disease Sex Relative 
risk

Prevalence of 
smokeless 

tobacco use

Attributable 
fraction

Attributable 
burden of 
disease

Sweden

Oral cancer men
women

1.0
1.0

26%
7%

0%
0%

0
0

Esophageal 
cancer

men
women

1.6
1.6

26%
7%

13.5%
4.0%

39
4

India

Oral cancer men 
women

5.1
5.1

33%
18%

57.5%
42.5%

26,131
10,359

Esophageal 
cancer

men
women

3.7
3.7

33%
18%

47.1%
32.7%

13,569
6,308
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Global Products Conclusion

• ST products should not be viewed as a single homogenous 
product category for assessing composition or health effects

• Because of these widely varying characteristics, along with 
different patterns of use, ST products are likely to differ 
across regions in their abuse liability, toxicity, carcinogenicity, 
and impact on health
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