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ABSTRACT

The growing anti-smoking campaign along with the restrictive standards and demands
represent a challenge to the tobacco industry in terms of reducing the observed dangerous substances
in smoke while preserving the taste of cigarettes. On the other hand, World Health Organization has
appealed to the scientific community to focus on discovering the influence of design elements upon
the content of smoke emission. The aim of the research was to determine the influence of the filter
length span on the content of dangerous substances observed in cigarette smoke. By using standardized
methods, we determined the influence of filter length upon the main substances in smoke — nicotine,
tar, and carbon monoxide.
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BJINJAHUME HA JOJIZKUHATA HA ®UWJITEPHUTE OTCEYOLX BP3
COCTABOT HA YAJOT O HUTAPUTE

3acuiieHaTa aHTHITyIIayKa KaMIamba U PeCTPUKTUBHUTE HOPMH U Oapama 1’ HaJloKyBaaT Ha
WHAyCTpHjaTa 3a IUTapy Jia TH HaMaJld IITETHUTE MAaTEepPUN BO YaJo0T, O€3 MPUTOA /1a ce HapyIaT
NymaykuTe cBojcTBa Ha nurapure. O apyra crpaHa, CBeTckara 37paBCTBEHA OpraHHU3alyja
arenrpa JI0 Hay4yHaTa 3acJHHIA Ja IO HACOYM CBOETO BBUMaHHWE BP3 pa3jacHyBambe Ha BIIMjaHHETO
Ha €JEMEHTUTE Ha IM3ajHOT Bp3 €MUCHjaTa Ha Yaj U HEj3MHATa COLPKUHA.
LlenTa Ha MCTpa)KyBamara € Jja ce KOHCTaTHpa BIMjaHHETO Ha JOJDKMHATA Ha (PUITEP-0TCEUOKOT BP3
COAP)KMHATA Ha LITETHUTE MAaTEPUU BO 4a10T of urapute.Co KOpUCTEHE HA CTAHAAPIHU METOIU TO
KOHCTaTHpaBMe BIIMjaHUETO Ha IOJDKMHATA Ha (PUIITEP-OTCEUOKOT BP3 OCHOBHUTE IITETHU MaTepHUu
BO 4aJI0T OJ1 IIUTAPHUTE - HUKOTHHOT, KaTPaHUTE U jariIepOTHUOT MOHOKCH/I.

Kayunn 36opoBu: Guirpu 3a nurapu, mymeme

INTRODUCTION

The World cigarette market is in a state
of constant change. This change is caused by the
increased restrictive measures against smoking
which are taken worldwide. The growing public
interest in the state of the natural environment is
the most recent factor (6). All these influences

have a considerable impact on tobacco industry.

Although they are different in different
parts of the World, these forces have raised some
general questions regarding the products in
which the filter plays a significant role (2, 3). The
tobacco industry is faced with the requirements to
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reach low values for the observed and controlled
dangerous substances in smoke, while still
meeting the demands of the consumers (1, 8, 9).

All this increased the interest on the
issues concerning filters, which found its place
in a separate science.

For a short period of time, despite filter’s
aesthetic role, they have also become major
modifiers of tobacco smoke (4, 5). Therefore,
today, their diversity is extremely high. The
first filters “Crap” have long given way to
acetate filters and those combined. Bio-filters

have been in use for 10 years. However, all
questions regarding the influence of cigarette
design elements upon the smoke composition
have remained to be corporate secrets. Thus, the
World Health Organization has appealed to the
scientific community to focus their attention on
discovering it.

The aim of our research was to determine
the influence of filter segment length on the
content of dangerous substances observed in
cigarette smoke.

MATERIAL AND METHODS

Widespread mono-acetate filters were
used to realize the purpose of this investigation.
. Also, an average value blend for the cigarettes
was developed from American blend, from

which laboratory cigarettes of different lengths
of filter segments were made (king size,
without ventilation). The studies were based on
standardized methods for analysis.

RESULTS AND DISCUSSION

The results on the main phisical characteristics of materials applied for cigarette making are

listed in Table 1.

Table 1. Main characteristics of applied materials

Statistical evaluations

Characteristics

XCp % min max
Filter rods
Draw resistance, mmWG 394,26 7,491 1,90 381,00 411,00
Diameter, mm 7,801 0,012 0,15 7,79 7,83
Hardness, % 81,216 0,468 0,57 80,53 81,72
Cigarette paper
Thickness, mm 0,038 0,001 1,86 0,037 0,039
Ash content, % 17,90 0,351 1,96 17,51 18,30
Air permeability, CU 50,63 4,106 8,11 43,00 62,00
Burning, s 55,85 0,738 1,32 54,80 57,20
Wrap paper
Thickness, mm 0,043 0,001 1,89 0,042 0,044
Air permeability, CU NO

The selected materials are traditionally ~ Ne 4 - 27mm.

used by the industry. Our investigation included
filter cigarettes with different lengths, such as:
sample Ne 1 —15 mm, sample Ne 2 - 21mm
length, sample Ne 3 - 25mm length and sample
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The results of the research of filter
segments used in preparation of laboratory
variants are listed in Table 2
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Table 2 Filter segments used in preparation of laboratory variants of cigarettes

Characteristics

Statistical evaluations

Xm S v min max
2 3 4 5 6
Sample 1
Filter length, mm 15,00 0,001 0,11 14,99 15,00
Diameter, mm 7,73 0,011 0,15 7,73 7,75
Draw resistance, mmWG 68,60 2,632 1,27 67,00 70,00
Sample 2
Filter length, mm 21,00 0,109 0,20 20,98 21,02
Diameter, mm 7,75 0,001 0,12 7,74 7,76
Draw resistance, mmWG 71,17 2,220 1,64 70,00 73,00
Sample 3
Filter length, mm 25,00 0,106 0,24 24,90 25,03
Diameter, mm 7,74 0,020 0,18 7,73 7,75
Draw resistance, mmWG 88,00 2,701 1,45 87,00 90,00
Sample 4
Filter length, mm 27,00 0,186 0,94 26,98 27,01
Diameter, mm 7,75 0,010 0,21 7,74 7,79
Draw resistance, mmWG 91,20 2,109 1,83 91,00 93,00

The variation among the indicators is due
to the variations found in filter rods. According
to the results, it is apparent that with the increase
of filter section length, there is a proportional
increase of draw resistance. The laboratory
cigarettes weighed 0,820 g.

In order to determine the influence
of the filter section length upon the smoking
properties, we conducted a tasting evaluation of
the laboratory options.

The main results of the tasting evaluation
are as follows:

Sample Ne 1 — It is characterized with a
pleasant and intense flavor at a medium + level,
clean and dense at medium level. The taste is
rough, moderate irritation, burning at an average
degree, taxation below average level, medium
fullness. The physiological force is at above
average level- strong.

Sample Ne 2 — The aroma is pleasant and
intense at below average degree, clean and dense.
The taste along with the burning and taxation
is at below average level c+, the irritation is
up to the average, with medium fullness. The
physiological force is at above average level.

Sample Ne 3 — The aroma is pleasant
and clean below average, intense and clean to
moderate level. The taste is characterized with
burning and taxation under average c-degree,
irritation and fullness are below average —
moderate. Physiological force is at the average
level.

Sample Ne 4 — This sample has a pleasant
aroma and purity below average, intensive and
dense below average, the irritation is below
average C + level, burning and fullness below
average, slight dryness. The physiological force
is below average.

It is apparent that with the increase of
the filter section length, the smoking properties
change. The aroma reduces its intensity, the
fullness of flavor decreases; unbalanced defects
influence the taste of aromatic complex, and
the physiological force decreases. A conclusion
can be drawn that the length of filter section
increases, while the taste and the intensity of
flavor decrease.

The changes of the smoking properties of
cigarettes, i.e. their flavor and taste, are presented
in Figures 1 and 2, respectively.
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Figure 2 Taste and physiological effect rating

The results on nicotine, tar and carbon monoxide research are presented in Figures 3 and 4.
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Figure 4 Tar and carbon monoxide, (mg/cig) contents

The results are obtained from laboratory
tests and they cannot be taken as absolute values
for the reduction of dangerous substances in
smoke. However, they are sufficient indicators
of the influence of filter segments. There is a
strong tendency of proportional increase of

filters efficiency along with their length. It is
evident that the smoking properties will be
changed. Considering these facts, there cannot
be mechanical increase of the length of filter
segments, but they must be a part of the design
in the formulation of cigarettes.

CONCLUSION

Taking into consideration the results
of our research, it can be concluded that the

increase of filter segments enhances their ability
of modification.
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