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* These studies represent a sample of those published or cited in peer-reviewed journal articles.  Many more 
are conducted privately at the facilities mentioned in this document and remain unpublished and 
unavailable to the public. 



Philip Morris (Richmond, VA) 
 

• 160 rats were killed in a study in which they were forced to breathe cigarette 
smoke for 6 hours a day, 7 days a week for 90 days to assess the toxicity of 
potassium sorbate as a cigarette preservative (Gaworski and others 2008) 

 
• More than 480 rats were killed in a study in which they were forced to breathe 

cigarette smoke for 6 hours a day, 7 days a week for 90 days to assess the toxicity 
of palladium as an ingredient to promote the combustion of tobacco (Gaworski 
and others 2008) 

 
• More than 160 rats were killed to study in which they were forced to breathe 

cigarette smoke for 6 hours a day, 7 days a week for 90 days to observe the effects 
of using vanillin as a flavoring agent in cigarettes (Lemus and others 2007) 

 
• More than 990 rats were killed in a study in which they were forced to breathe 

either diesel engine exhaust or cigarette smoke for 6 hours a day, 7 days a week 
for two years to compare the effects of exposure on their lungs (Stinn and others 
2005) 

 
• More than 200 rats were killed in a study in which they were forced to breathe 

cigarette smoke for 6 hours a day, 7 days a week for 13 weeks to observe the 
effects of licorice as a flavoring agent in cigarettes (Carmines and others 2005) 

 
R.J. Reynolds (Winston-Salem, NC) 

 
• More than 1,500 mice and rats were killed after having cigarette tar painted onto 

their bare skin and being forced to breathe cigarette smoke in a study designed to 
test the toxicity of a new cigarette paper (Theophilus and others 2007) 

 
• 440 mice were killed after having cigarette tar painted onto their bare skin three 

times per week for 29 weeks to assess the tumor promoting potential of an 
experimental new cigarette (Hayes and others 2007) 

 
• More than 1,000 mice and rats were killed after having cigarette tar painted onto 

their bare skin and being forced to breathe cigarette smoke in a study designed to 
test the effects of adding high fructose corn syrup to cigarettes as a flavoring 
agent. (Stavanja and others 2006) 

 
• More than 1,200 mice and rats were killed after having cigarette tar painted onto 

their bare skin and being forced to breathe cigarette smoke in a study designed to 
test the effects of adding shredded tobacco stems to cigarettes. (Theophilus and 
others 2004) 

 
• 960 mice and rats were killed after having cigarette tar painted onto their bare 

skin and being forced to breathe cigarette smoke in a study to test the effects of 
adding honey to cigarettes as a flavoring agent. (Stavanja and others 2003) 

 



Lorillard Tobacco Co. (Greensboro, NC) 
 

• More than 290 rats were killed in a study in which they were forced to breathe 
cigarette smoke for 1 hour a day, 5 days a week for 13 weeks to assess how 
moisture control ingredients glycerin and propylene glycol effect the toxicity of 
cigarettes (Heck and others 2002)  

 
• More than 490 mice were killed after having their skin painted with cigarette tar 

three times a week for 26 weeks to see how various tobacco flavoring ingredients 
such as butter, coffee and cognac promoted skin tumor growth (Gaworski and 
others 1999) 

 
Battelle Northwest (Richland, WA) 
 

• More than 700 rats were killed after being forced to breathe cigarette smoke for 5 
days a week for 13 weeks in a study designed to examine the effects of additives 
like peppermint oil, brandy, sugar and chocolate on cigarette toxicity (Renne and 
others 2006) 

 
IIT Research Institute (Chicago, IL) 
 

• An unknown number of rodents were forced to breathe cigarette smoke for six 
hours a day for no less than 28 days to observe the effects of sweet orange oil as a 
flavoring agent in cigarettes (IIT Research Institute Life Sciences Group 2003). 

 
• See also Heck and others 2002 

 
Covance (Nationwide) 
 

• Internal documents from Covance show that it conducted tests on rats for Philip 
Morris (Covance 2001) and another document shows that Covance was actively 
soliciting research and development contracts from the tobacco industry (Varney 
2005). 

 
Pathology Associates, International (Frederick, MD) 
 

• See Heck and others 2002 
 
 
Bioreliance (Rockville, MD)    
 

• See Gaworski and others 1999 
 
 
 
 
 
 
 



 
References 

 
Carmines EL, Lemus R, Gaworski CL. 2005. Toxicologic evaluation of licorice extract as a cigarette 
ingredient. Food Chem Toxicol. 43:9:1303-22. 

Covance Laboratories, Inc. 2001. Isolation of [14C]NNAL glurcuronide from bile collected from rats 
following intraperitoneal administration of [14C]NNK. Laboratory Project Identification No. 7209-106.  

Gaworski CL, Lemus-Olalde R, Carmines EL. 2008. Toxicological evaluation of potassium sorbate added 
to cigarette tobacco. Food Chem Toxicol. 46:1:339-51. 
 
Gaworski CL, Coggins CR, Carmines EL. 2008. Palladium alters cigarette smoke toxicological profile, but 
accumulates in the lungs of rats during inhalation exposure. Inhal Toxicol. 20:2:167-82. 
 
Hayes JR, Meckley DR, Stavanja MS, Nelson PR, Van Kampen KR, Swauger JE. 2007. Effect of a flue-
curing process that reduces tobacco specific nitrosamines on the tumor promotion in SENCAR mice by 
cigarette smoke condensate.  Food Chem Toxicol 45:3:419-30. 

Heck JD, Gaworski CL, Rajendran N, Morrissey RL. 2002. Toxicologic evaluation of humectants added to 
cigarette tobacco: 13-week smoke inhalation study of glycerin and propylene glycol in Fischer 344 rats. 
Inhal Toxicol. 14:11:1135-52. 

IIT Research Institute Life Sciences Group (2003) Evaluation of the potential clastogenic activity of smoke 
from cigarettes containing target levels of 100, 1000, and 10,000 ppm sweet orange oil using the 
micronucleus assay. Product Integrity Evaluation 20010650. IITRI, Chicago, IL. Unpublished Report. 
Report No. 8739-115-005.  Available at http://www.pmintl-technical-product-
information.com/global/downloads/ingredients/Orange%20oil%20sweet.pdf. Accessed on 18 March 2008.  

Lemus R, Carmines EL, Van Miert E, Coggins CR, Anskeit E, Gerstenberg B, Meisgen TJ, Schramke H, 
Stabbert R, Völkel H, Terpstra PM. 2007. Toxicological comparisons of cigarettes containing different 
amounts of vanillin.  Inhal Toxicol 19:7:683-99. 
 
Renne RA, Yoshimura H, Yoshino K, Lulham G, Minamisawa S, Tribukait A, Dietz DD, Lee KM, 
Westerberg RB. 2006. Effects of flavoring and casing ingredients on the toxicity of mainstream cigarette 
smoke in rats. Inhal Toxicol 18:9:685-706. 
 
Stavanja MS, Ayres PH, Meckley DR, Bombick BR, Pence DH, Borgerding MF, Morton MJ, Mosberg AT, 
Swauger JE. 2003. Toxicological evaluation of honey as an ingredient added to cigarette tobacco. J Toxicol 
Environ Health A. 66:15:1453-73. 
 
Stavanja MS, Ayres PH, Meckley DR, Bombick ER, Borgerding MF, Morton MJ, Garner CD, Pence DH, 
Swauger JE. 2006. Safety assessment of high fructose corn syrup (HFCS) as an ingredient added to 
cigarette tobacco. Exp Toxicol Pathol. 57:4:267-81. 
 
Stinn W, Teredesai A, Anskeit E, Rustemeier K, Schepers G, Schnell P, Haussmann HJ, Carchman RA, 
Coggins CR, Reininghaus W. 2005. Chronic nose-only inhalation study in rats, comparing room-aged 
sidestream cigarette smoke and diesel engine exhaust. Inhal Toxicol 17:11:549-76. 
 
Theophilus EH, Pence DH, Meckley DR, Keith Shreve W, Ayres PH, Bombick BR, Borgerding MF, 
Garner CD, Swauger JE. 2007. Toxicological evaluation of cigarettes with two banded cigarette paper 
technologies. Exp Toxicol Pathol. 59:1:17-27. 
 
Theophilus EH, Pence DH, Meckley DR, Higuchi MA, Bombick BR, Borgerding MF, Ayres PH, Swauger 
JE. 2004. Toxicological evaluation of expanded shredded tobacco stems. Food Chem Toxicol 42:4:631-9. 
 
Varney P. 2005, Nov. How can Covance support R&D needs of the tobacco industry? Presented at the 
TABINFO exhibition and conference, Kuala Lampur, Malaysia.   
 


