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Editorial

Cigarette:  Perfect  Engineering  Product  To  Inhale  But  Not Safe

El cigarro: una  obra de  ingeniería para inhalar perfecta pero no  segura

Introduction

An important component of the cigarette is the paper that wraps

tobacco.1 There are properties of the paper that have an impor-

tant effect on the yield and composition of the smoke such as the

type of paper, its weight, its density and its porosity.1 It is known

that adding certain substances to  the paper of tobacco can affect

its burning.1 On the other hand, there are four physical parameters

of great importance in the yield of the cigarette: the length, its cir-

cumference, the type of cut of the tobacco and the density of the

packaging.1

Paper

Using a very porous paper increase the air that enters through

the column of the cigarette which serves to dilute the smoke

from the mainstream and increase the speed of burning. Therefore,

the diffusion of certain gaseous components (e.g., CO, CO2,  NO) is

accelerated through the paper into the environment during inhala-

tion and the diffusion of oxygen from the tobacco column, which

causes faster combustion during inhalation intervals. It  is also true

that a high porosity cigarette contains fewer volatile carcinogens

and nitrosamines than a  low porosity cigarette.1 It is  known that

adding certain salts and citrates to the cigarette paper reduces the

rate of burning, as well as the toxic performance in smoke during

inhalation.1

In 1993, cigarettes were manufactured with modified combus-

tion properties (Fire Standard Compliant – FSC) which reduced

the risk of fire.2 Circumferential bands of different densities, com-

positions, width and separation along the cigarette are added to

the cigarette and in this way FSC cigarettes were achieved. The

cigarettes, thanks to these bands, turn off when they are  not

inhaled.2 However, this approach means that the smoker could face

a different exposure to smoke: changes in the combustion proper-

ties of cigarettes suggest a potential change in  the characteristics

of conventional cigarette smoke. Werley et al.2 wanted to evalu-

ate the toxicity in  a  cigarette by adding these cross bands, finding

no toxicity differences between the cigarettes with and without

bands, but there were differences in  the amount of band material

associated with an increase in  some metals measured in tobacco

smoke. Adding bands to the cigarette does not increase toxicity,

genotoxicity or cytoxicity.3–5

Numerous adhesives are used in the manufacture of cigarettes,

which could also affect toxicity and its chemistry. Coggins et al.6

found differences in the constituents of the mainstream of  the

cigarette depending on the type of adhesive used, but these dif-

ferences were not statistically significant either in vitro or  in vivo.

Zumbado et al.7 analysed the load of 33 elements in  different

types of cigarettes. They included not only elements considered

classically toxic (arsenic, beryllium, cadmium, chromium, cobalt,

lead, mercury, nickel, selenium and uranium) but also those consid-

ered as e-waste [REE: the rare earth elements. They are scandium

and yttrium and 15 elements of the Lanthanide group (lanthanum,

cerium, praseodymium, neodymium, pledge, samarium, europium,

gadolinium, terbium, dysprosium, holmium, erbium, tulio, ytter-

bium and lutetium)].8 They analysed these elements separately on

paper and in  the filters and conclude that black tobacco contains

the highest levels of known usual toxic elements and so-called REEs,

and the paper used to  wrap tobacco significantly modifies the con-

centration of these elements, and that flavoured paper that burns

more fast contributes to  higher levels of these elements.

Physical parameters of cigarettes

Cigarette length

As the length of the cigarette increases, there is a greater oppor-

tunity for air to enter through the paper and for certain gaseous

components such as carbon monoxide and nitrous oxide to diffuse

through the paper into the environment.1 If everything remains

stable except the length of the cigarette there will be a  greater

amount of tar and nicotine in the inhaled smoke since more tobacco

is burned.9

Cigarette circumference diameter

If the density of tobacco in  the cigarette is kept constant,

a decrease in  its circumference reduces the amount of tobacco

that is burned. As  a  result of the above, the amount of  tar,

CO, volatile organic components and nicotine in  the main-

stream is  reduced.1 It  has also been shown that reducing the

diameter of cigarettes decreases their mutagenicity and cytotox-

icity, but instead increases, in a non-dependent manner, cyanide

hydrogen,10 as well as the amount of formaldehyde.11 McAdam

et al.11 have demonstrated that decreasing cigarette circumference
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influences the physical properties of the cigarette and secondary

the nature of the smoke produced. Tobacco weight, mass burn rate,

puff count and static burn time decrease with decreasing circum-

ference, while draw resistance and the length of rod burned during

puff and smoulder periods increase. The increases in  formaldehyde

relative to tar and the reduction in  some of the specific bioactivi-

ties of the condensate with decreasing circumference appear to  be

related at least in part  to a  more oxidizing burning zone.

Tobacco cut

Years ago, Hoffmann and Hoffmann1 already summarized this

aspect: When the width of shredded tobacco is modified from a fine

to a coarse cut, the number of puffs per cigarette increases. In general,

cigarettes that are filled with a more coarsely cut tobacco burn less

efficiently than those made with finely cut shreds. When comparing the

smoke of cigarettes filled with coarse-cut tobacco (1.27 mm)  and smoke

of cigarettes made with a fine-cut tobacco (0.42 mm), showed only

slight differences in smoke yields. However, a  comparison of mouse

skin bioassays of “tars” from cigarettes made with a given tobacco

that was cut at a rate of 20, 30, or 50 cuts per inch (1.27, 0.85, and

0.51  mm) showed that the finer the cut of the tobacco, the lower was

the tumorigenicity of the resulting “tar”.

Packing density

Increasing the mass of the tobacco in a  cigarette means increas-

ing the packing density, and it is  expected that yields of “tar” and

nicotine in the smoke will rise accordingly. However, packing more

than 1.0 g tobacco into an 85-mm cigarette causes the yields of

“tar” and nicotine in the smoke to decrease, most likely because

the tobacco acts as a  filter for the smoke and retains more of it.1

In conclusion, cigarettes have clearly changed in  the last 70

years, they are the perfect engineering product to  inhale, but

the risk of getting sick, as a result of their consumption, has not

changed.
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