
Nicotine delivery systems

Biology of Cancer and AIDS





8 yrs of surveys in this class
(N = ~ 7500 students)
Decrease in smoking ~13%
Vaping increase to ~20%





Smoking: Major Timelines
• 1730: VIRGINIA: First American tobacco factories begun in Virginia--small snuff mills 
• 1760: Pierre Lorillard establishes tobacco manufacturing in New York City. P. Lorillard is the oldest tobacco company in the US
• 1791: London physician John Hill reports cases in which use of snuff caused nasal cancers
• 1828: GERMANY: Heidelberg students Ludwig Reimann and Wilhelm Heinrich Posselt purified nicotine and determines that it is 

a “dangerous poison”
• 1836: USA: Samuel Green of the New England Almanack and Farmers Friend writes that tobacco is an insectide, a poison, a 

filthy habit, and can kill a man.
• 1847: ENGLAND: Philip Morris opens shop; sells hand-rolled Turkish cigarettes.
• 1852: Matches are introduced, making smoking more convenient.  
• 1855: "Annual Report of the New York Anti-Tobacco Society for 1855" calls tobacco a "fashionable poison," warns against 

addiction and claims half of all deaths of smokers between 35 and 50 were caused by smoking
• 1862: First Federal tax on cigarettes
• 1874: Washington Duke & Sons builds tobacco factory in Durham NC 
• 1876: Benson and Hedges begins in London
• 1880: James B. Duke bought the rights to the first cigarette-making machine; cigarette use increased. 
• 1881: Cigarette rolling machine invented. Prior to this, all cigarettes sold were hand-rolled. 
• 1889: Annual cigarette production in US is 2.4 billion and 140 die of lung cancer worldwide
• 1889: Buck Duke forms American Tobacco Company (ATC)
• 1899: R.J Reynolds begins manufacturing chewing tobacco
• 1901: Philip Morris (PM) starts to sell Marlboro
• 1913: RJR introduces Camels
• 1927: Lucky strike advertises to women
• 1938: Dr. Pearl  publishes “Tobacco smoking and longevity” in Science
• 1954: Marlboro man created
• 1964: Surgeon generals report “Smoking and Health”
• 1971: TV ads banned in US
• 1974: Health warnings added to cigarette packs
• 1991: 92% of six-year olds can match Joe Camel to his product
• 1991: “Marlboro man” Wayne McLaren dies of lung cancer
• 1994: Tobacco CEOs deny Nicotine is addictive and smoking causes cancer
• 1996: Liggett admits nicotine is addictive and smoking causes cancer
• 1996: Researchers link benzopyrene and P53 mutation
• 2008: Approximately 440,000 deaths attributed to cigarette smoking



Safer Alternatives?



Tobacco Facts
qEvery 10 seconds, 

somewhere in the 
world, someone dies of 
tobacco-related causes. 

qTobacco products are 
the only legal 
consumer products 
that can be LETHAL 
when used exactly as 
the manufacturer 
intends.

Since 1964, more than 
12 million Americans 
have died prematurely 
from smoking, and 
another 25 million U.S. 
smokers alive today will 
most likely die of a 
smoking-related illness. 









Facts About Addiction to Nicotine 
q Nicotine is the tobacco 

plant's natural protection 
from being eaten by 
insects

q Within 8 sec. of first-ever 
puff, nicotine arrives at 
brain's reward pathways

q Once inside the brain, 
nicotine gains direct and 
indirect control over the 
flow of more than 200 
neurochemicals

q Men who don't quit 
smoking lose an average 
of 13.2yrs of life; women 
lose an avg of 14.5 yrs. 



Pathway to Nicotine Addiction



*MAO monamine oxidase
Smoke inhibits MAO = more/longer nicotine 
effect+ effect

MAO* - Neurotransmitter breakdown enzyme



Cigarette Tar
qCigarette tar is the sticky brown 

substance which causes 
yellow-brown stains on fingers, 
teeth, clothes and furniture. 

qTar is a mixture of substances 
that together form a sticky 
mass in the lungs

qTar in cigarettes also paralyses 
the cilia, the small hairs which 
protect and clean the lungs 

qThe last puff can contain more 
than twice as much tar as the 
first puff.  Plot of Qd (DNA damage quotient in rat 

thymocytes) versus the concentration of tar 
in environmental tobacco smoke (ETS) 
solutions 



The Smoking Gun: Linking Cigarettes to Cancer

Benzopyrene diol epoxide 



Benzopyrene adduct
(tar byproduct)
Physically linked to DNA

Benzopyrene



Mutations of p53 and K-ras in Lung Cancer

qP53 acts as a checkpoint into the critical 
Synthesis (S) and Mitosis (M) Phases.
qAfter receiving information from DNA repair 
systems, p53 can signal the cell to stop dividing, 
allowing time for a mutation to be repaired before 
it is passed on to daughter cells.

qMutations in K-ras gene result in a 
K-ras protein that is essentially stuck 
in an “on” position, perpetuating a 
signaling cascade in the absence of 
any real signal from a growth factor.



E - Cigarettes
Concentrations range 
from Zero Nicotine, 
low and midrange 
doses (6–8 mg/ml 
and 10–14 mg/ml 
respectively), to high 
and extra-high doses 
(16–18 mg/ml and 
20–54 mg/ml
respectively)







• efforts to exclude e cigs                           
from tobacco laws







Popcorn lung

bronchiolitis obliterans







Could Our Government Do More?

Some believe that:
qThere is not much interest by the government to get 

people to quit smoking. 
qGovernment pays medical cost if people get sick
qIf you smoke, you will die early enough so that you 

will not draw a lot of money on your social security
qSome argue that the government  saves money if 

you smoke and get lung cancer or heart disease
qTobacco tax goes back to the government 





Cost of a 30 second Super Bowl 
Commercial

~ 5 Million Dollars




