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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
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Smokers make smoking articles by enclosing fine-cut tobacco in a suitable wrapper (sometimes incorporating
a filter) either by hand or by using a rolling/tubing machine. The CORESTA work (see Annex A) and the
scientific literature have shown that the quantity of tobacco, the type of wrapper chosen and the size of the
artlcles made vary Wldely between consumers and between countrles and even by the same consumer
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rent properties. When these articles are smoked using a routine analytical smoking machine, t
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far and nicotine yields from the tobacco sample. A comparison.of yields by choice of the same
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part of ISO 15592 also gives further necessary procedures as follows.
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Fine-cut tobacco and smoking articles made from it — Methods

of sampling, conditioning and analysis —

Part 3:
D :
ing a routine analytical smoking machine, preparation-
the determination of water and nicotine, and calculation @
nicotine-free dry particulate matter

Scope

part of ISO 15592 specifies methods for the determination of total particulate matter and pre

paration for

the subsequent determination of nicotine-free dry particulate matter present in the smoke from articles made

fronp fine-cut tobacco, generated and collected using a routine’analytical smoking machine.

It specifies the method for the classification of unknown~wWrappers by comparison of fine-cut smo
made using them with those made using a standard wrapper.

It sgecifies the method of making of fine-cut tobaceo smoking articles using specified wrappers bqd

withlout attached filters, and the method of determination of the yield of a fine-cut smoking article m|
loode filter and tobacco inserted into a wrapper.

2 [Normative references

The| following referenced documents are indispensable for the application of this document.
references, only the edition* cited applies. For undated references, the latest edition of the
docpment (including any-amendments) applies.

ISO[3308:2000, Routine analytical cigarette-smoking machine — Definitions and standard conditio

1ISO[4387:2000) 'Cigarettes — Determination of total and nicotine-free dry particulate matter usin
analytical sSrioking machine

ing articles

th with and
ade using a

For dated
referenced

1S

g a routine

ISO|6488, Tobacco and tobacco products — Determination of water content — Karl Fischer metho

o

ISO 6565, Tobacco and tobacco products — Draw resistance of cigarettes and pressure drop of filter rods —

Standard conditions and measurement

ISO 10315, Cigarettes — Determination of nicotine in smoke condensates — Gas-chromatographic method

ISO 10362-1, Cigarettes — Determination of water in smoke condensates — Part 1. Gas-chromatographic

method

ISO 15592-1, Fine-cut tobacco and smoking articles made from it — Methods of sampling, conditioning and

analysis — Part 1: Sampling

© 1SO 2008 — All rights reserved


https://standardsiso.com/api/?name=b95e304267a558c6f6cdf9d1c3d8b626

ISO 15592-3:2008(E)

ISO 15592-2, Fine-cut tobacco and smoking articles made from it — Methods of sampling, conditioning and
analysis — Part 2: Atmosphere for conditioning and testing

ISO 16055, Tobacco and tobacco products — Monitor test piece — Requirements and use

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

3.1

fine-cut tobacco
FCT
tobacco prdduced to be used by consumers for making their own smoking articles

3.2
fine-cut snjoking article
FCSA
article, suitgble for smoking, produced by combining fine-cut tobacco with a wrapper

3.3

wrapper
material spgcially prepared and supplied in a form suitable for enclosing fine-cut tobacco so as to produge a
fine-cut smoking article

3.4
total particulate matter
TPM
that portion|of the mainstream smoke which is retained in the sthoke trap

3.5
dry particulate matter
DPM
total particulate matter after deduction of its water.content

3.6
nicotine-fr¢e dry particulate matter
NFDPM
dry particulate matter after deduction(ofits nicotine content

3.7
clearing pyff
any puff taken after the fine-cut smoking article has been extinguished or removed from its holder

3.8
smoking process
use of a smokingimachine to smoke fine-cut smoking articles from lighting to final puff

3.9
smoking run

specific smoking process to produce such smoke from a sample of fine-cut smoking articles as is necessary
for the determination of the smoke components

3.10

laboratory sample

sample intended for laboratory inspection or testing and which is representative of the gross sample or the
sub-period sample

3.1

conditioned laboratory fine-cut tobacco sample

sub-sample of the fine-cut tobacco selected from the laboratory sample and conditioned prior to making
laboratory fine-cut smoking articles

2 © 1SO 2008 — All rights reserved
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3.12
laboratory smoking articles
fine-cut smoking articles made from the laboratory sample or test sample of fine-cut tobacco

3.13

test sample

fine-cut smoking articles for test taken at random from the laboratory fine-cut smoking articles and which are
representative of the laboratory fine-cut smoking articles

3.14

test portion
grodip of fine-cut smoking articles made from the test sample(s), or a sample of fine-cut tobacco, prepared for
a siphgle determination and which is a random sample from the test sample or conditioned sample

3.14
conditioned sample
conflitioned fine-cut smoking article for preliminary tests and for smoking in particulate’matter deteqminations

3.16
butt length
length of unburned fine-cut smoking article remaining at the moment whenthe smoking is stopped

3.1%
insertion depth
length from the butt end to which a fine-cut smoking article is insérted into the holder

31

filling value
filling capacity
filling power
measure of the volume occupied by a given mass*of fine-cut tobacco when a given pressure is apglied

31
firmness
property of a tobacco rod measured through its deformation when subjected to a given load

3.2(
monitor test piece
ciggrette taken from a bat¢h)produced under specially strict and controlled manufacturing conditions

NOTE The cigarett€s of such a batch show the greatest possible homogeneity with regard to their physical, chemical
and smoke yield characteristics.

4 |Principle

Thel fine-cut tobacco is sampled and conditioned prior to article manufacture. Using a laborafory making
device, four types of fine-cut smoking articles (FCSAs) are made, using two designs each with two different
wrapper types. The FCSAs are conditioned, then smoked by a routine analytical smoking machine, with
simultaneous collection of the total particulate matter in a glass fibre filter trap. If considered necessary, the
consistency of the laboratory smoking process and subsequent analytical procedures are checked by using
monitor test pieces specified in ISO 16055. The mass of total particulate matter so collected is determined
gravimetrically. The total particulate matter from the trap is extracted for the determination of the water and
nicotine contents by gas chromatography.

NOTE In countries that are not in a position to use gas-chromatographic methods, reference should be made to
1ISO 3400 for the determination of total nicotine alkaloids, and the determination of water in smoke condensate should be
performed by the method described in ISO 10362-2. In such cases, values obtained for nicotine and water in smoke
condensate may be used with the addition of a note made in the expression of the result.

© 1SO 2008 — All rights reserved 3
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5 Apparatus

Normal laboratory apparatus and, in particular, the following items.

5.1

Routine analytical cigarette-smoking machine, complying with the general requirements of ISO 3308,

except that the holder described in 4.8 of ISO 3308:2000 shall be replaced by a holder as described in 5.2.

5.2

Holder for FCSAs.

FCSAs shall be held by means of a latex sleeve holder. The holder shall be impermeable to smoke
components and to air. Either the holder or the smoke trap shall be equipped with a device to position a latex

sleeve to hpld the FCSA. In front of the latex sleeve shall be a positioning ring with a central orifice slig
larger than the diameter of the FCSA to be tested. The latex sleeve and up to the front edge of the pgdsitio
ring shall cgver 13 mm + 0,5 mm from the butt end of the FCSA. The device shall enable a source ofvac
to be appligd, sufficient to enlarge the latex sleeve until it is in contact with the sleeve bobbin wall to facil
the easy placing of the FCSA within the sleeve. The vacuum shall be released once the FCSA'is'in positio

The dimens
5,2 mm dia
5.3 Devi

The device
predetermir

compressed tobacco portion. The device shall be suitable for the dimensions of the length and diameter o

wrapper tub
NOTE )

of 70 mm, a
currently offg

5.4 Soap

A calibrate
traceable to

5.5 App3

The accura
should be ¢

NOTE |

of types of s{itable timers_and-smoking machines available.

5.6 Anal

NOTE 1

ions of the components of the latex sleeve holder, suitable for use with FESAs of 7,2 mm
meter, and a schematic illustration of a suitable assembly are given in Figure 1.

te for making fine-cut smoking articles (FCSAs).

used to make FCSAs for laboratory testing shall be constructed so that it first compresses
ed quantity of tobacco in a controlled manner and then fills a’/preformed wrapper tube with

e specified in 7.2.2 or 7.2.3.

laking devices, capable of producing FCSAs with an inngr.diameter of 5,2 mm and 7,2 mm, and with a le
[e commercially available. They are also available for\use with the preformed filtered or non-filtered t
red for sale.

bubble flow meter, graduated at 35 ml to.an accuracy of £ 0,2 ml with a resolution of 0,1 ml.

I electronic device may also be used to measure puff volume, provided that the calibratig
a primary measurement.

ratus for the determination\of puff duration and frequency.

cy shall be such as to~ensure that a 1 % error in the puff duration can be detected. The t
pnnected directly to thetriggering circuits in the smoking machine.

is not possible to_specify the method of measurement beyond a statement of principle because of the va

ytical balance, suitable for measuring to the nearest 0,1 mg.

'he weighing of filter disc holders may be affected by static electricity, necessitating the use of an antis

htly
ning
lum
tate
n.

and

the
the
the

ngth
ibes

is

mer

riety

tatic

device.

5.7

5.8

Conditioning enclosure, carefully maintained under the conditions specified in ISO 15592-2.

Length-measuring device, suitable for measuring to the nearest 0,5 mm.

5.9 Apparatus for the determination of diameter, suitable for measuring to the nearest 0,2 mm.

NOTE

The tolerance is based on wrappers that have been slit and measured to the nearest 0,5 mm.

5.10 Smoke trap sealing device, with end caps made from a non-hygroscopic and chemically inert material.

5.11 Gloves, cotton or non-talc surgical gloves.

© 1SO 2008 — All rights reserved
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Dimensions in millimetres

L

|
|

& B ~s
7 7 6
Key
1 pobbin
2 acuum channel
3 Jatex sleeve
4 rap
5 ositioning ring integrated into cap
6 acuum channel
7 pealing washer
FCSA diameter
5,2 7,2
Bobbin
Internakdiameter 7,0 9,0
L.ength 12,2 12,2
Latex sleeve before insertion in holder
Internal diameter 45 6,0
Length 19,0 19,0
Wall thickness 0,35 0,35

Figure 1 — FCSA holder

6 Sampling
A laboratory sample (see 3.10) of fine-cut tobacco shall be provided by a sampling scheme such as one of

those given in ISO 15592-1. This sample will normally contain tobacco taken randomly from the different parts
of the population under test.

© 1SO 2008 — All rights reserved 5
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7 Wrappers used for making FCSAs

7.1 General

At the time of preparation of this part of ISO 15592, a great proportion of available wrappers fell into two main
classes. These may be usefully designated as A and B. This part of ISO 15592 specifies a standard wrapper

of each class for use in order to determine the NFDPM of a sample of fine-cut tobacco (see Clause B.2).

7.2 Manufacture of standard tubes from wrappers

7.21 The laboratory device for making laboratory smoking articles (5.3) relies on the wrapper-b
supplied in the form of a tube. For this reason the wrappers specified in this clause may need to be made
tubes prior fo use, but are available commercially. Experience has shown that it is necessary to usg,eylind
formers of diameters 5,0 mm and 7,0 mm as appropriate.

7.2.2 Standard wrappers from each of the two classes shall be prefabricated into tubes 70/mm long wit
internal diameter of 5,2 mm. The tube shall be made from a wrapper not exceeding 20,0 mm’in width.

7.2.3 Further standard wrappers from each of the two classes shall be prefabricated into tubes 70 mm
with an intefnal diameter of 7,2 mm. The tube shall be made from a wrapper not.exceeding 26,0 mm in wid

7.3 Determination of standard tube mass
Weigh 10 thes made in accordance with 7.2.2 and 7.2.3 and conditioned in accordance with ISO 1559

Determine the average mass of the tube. This mass is required toxdetermine the target average mass of
finished fing-cut smoking article.

8 Making of the fine-cut laboratory smoking articles

8.1 General
Four types pf FCSAs (see 3.12) shall be made from each laboratory sample (see 3.10) of fine-cut tobacco

If the tobadco blend to be tested contains tobacco of high filling value, the masses of the tobacco sha
adjusted aplpropriately.

NOTE At the time of preparation/of this part of ISO 15592 there was no internationally agreed definition of filling
or firmness gf smoking articles.(see 3.18 and 3.19). However, different types of apparatus for measuring each paran
are commergially available and.generally used in the tobacco industry.

Ping
into
rical

nan

ong
th.

2-2.
the

| be

alue
eter

It is possible to allow for differences in filling value to control the firmness of the smoking articles made from

the tobaccq, for example if the volume occupied by a given mass of tobacco is normally A and a samp
found that gccupies A + B, then the mass should be multiplied by a factor A/(A + B). If the mass of tobacg
adjusted, this-shall be mentioned in the test report.

eis
0 is

The laboratory fine-cut tobacco sample shall be conditioned in accordance with ISO 15592-2.

8.2 Specification of the FCSAs to be made
The four types of laboratory FCSAs shall be made as follows.

a) Article 1:

400 mg of conditioned fine-cut tobacco shall be enclosed in a wrapper conforming to standard wrapper A

(see Clause B.2) and made into a tube specified in 7.2.2.

6 © 1SO 2008 — All rights reserved
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c)

d)
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Article 2:

400 mg of conditioned fine-cut tobacco shall be enclosed in a wrapper conforming to standard wrapper B

(see Clause B.2) and made into a tube specified in 7.2.2.

Article 3:

750 mg of conditioned fine-cut tobacco shall be enclosed in a wrapper conforming to standard wrapper A

(see Clause B.2) and made into a tube specified in 7.2.3.

Article 4:

8.3
8.3.
allo
dev

8.3.

750 mg of conditioned fine-cut tobacco shall be enclosed in a wrapper conforming to standarJi wrapper B

(see Clause B.2) and made into a tube specified in 7.2.3.

Preparation and selection of the FCSAs for test
1 Use the making device (5.3) to prepare sufficient smoking articles required-by the smoking
v for rejection due to damage or unacceptable quality. The end of the " FCSA attached to
ce shall be identified for subsequent insertion in the article holder (see ©:3.3).

P As the physical properties of FCSAs are very variable, it is~hecessary to select the

smd
wei

wrapper mass by more than 20 mg shall be rejected. The making may be performed by taking 4
weighed tobacco portion, making the article and then checking the weight, or a number of tobad

may be weighed in the shortest possible time, articles made and then selected by weight.

8.3.8 The mean mass of the 22 FCSAs after reconditioning shall be within £ 10 mg of the target
tobgcco plus wrapper mass (see 9.5).

8.3.4 If a selection by mass is necessary, the selection shall not be considered as a method of 1
number of articles to be smoked.

8.4| Special precautions

Thel tobacco used to make the FCSAs described in 8.2 is conditioned at (22 +2) °C and (75

acc
diffe
prog
spe

I}hed individually after manufacture and those whose mass differs from the target mass of the t

king. Selection is done on the basis of mass, and shall be carried out as follows: The FCS

brdance with ISO 15592:2. The laboratory conditions under which FCSAs are prepared are n
rent temperature afhd)RH. Consequently, the tobacco moisture content may change during
ess and so precautions shall be taken to minimize this. Tobacco shall be kept as close as pos
cified conditions\until used for the making of FCSAs. This can be done in one of two ways:

1)

articles such that the tobacco is likely to remain in condition during the making process;

plan and to
the making

samples for
As shall be
bbacco plus
n individual
co portions

mass of the

educing the

3) % RH in
brmally at a
the making
5sible to the

only sufficient tobacco shall be removed from the conditioning chamber to make a limitedd number of

cco in one

2) conditioned tobacco shall be placed in separate sealed containers such that the tobg
container is Tikely To remain in condition during the making process.
NOTE It is not possible to specify the number of articles that can be made whilst keeping the tobacco in

condition, as

this will depend on the experience of the operator. It will also depend on the conditions under which the articles are made.
As a guide, a period not exceeding one hour is recommended. The condition of the tobacco will in any case be determined
prior to smoking as there is a requirement to check the weight specified in 9.5.

In addition, it is necessary to ensure that the FCSAs do not change in weight whilst in the smoking room.
A smoke run using a linear smoking machine could take up to 2 h and during this time the weight of the
FCSAs could change if they are kept in unsealed containers. It is necessary to ensure that just sufficient
articles are kept in sealed containers until they are required to be loaded into the smoking machine. In the
case of the rotary machine, this will normally be twenty plus two spares, and in the case of the linear machine,

this

will normally be five with the two spares kept separately.
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9 Determination of total particulate matter

9.1

Symbols

The following symbols are used in 9.2 and 9.6:

Samplilﬂy and-smoki T,

N

from a
C
n isthen
q isthen
O isthet

9.2 Preparation of the fine-cut smoking articles for smoking

9.2.1 Nun

If NFCSAs
and butt an

NOTE 1

sub-period sample;

is the number of FCSAs of a given group to be smoked, resulting from sampling at one point in time or

is a multiplying factor, value > 1, to allow for loss due to damage or selection procedures between initial

umber of replicate determinations of total particulate matter;
umber of FCSAs smoked into the same trap;

btal number of FCSAs (laboratory smoking articles, see 3.12).

hber of samples

of a given group are to be smoked, C x N FCSAs shall be prepared from Q FCSAs for conditio
1 insertion depth marking.

he multiplier C is usually at least 1,3 to provide extra FCSAS’in case some are damaged and for any opt

ning

onal

tests which may be required (see 9.5). If selection is necessary, C Will have to be larger (perhaps 2,0 depending on the

selection pro

The precisi
augmented
N shall ne
five FCSAs

At least for
replicate an

The NFCS
far as pos
Selection o

9.2.2 Sel¢ction of test portions from a bulk of 0 FCSAs

For each g
Select at ra

cess).

bn normally required generally demands that 100 < N < 200. This number may be consider
if the variability of the sample is high. It may be reduced when N represents a sub-period sam
er be less than forty when twenty(FCSAs are smoked per trap, or less than twenty w
are smoked per trap.

ty FCSAs are required to bessmoked when twenty FCSAs are smoked per trap, thus provi

alyses and data replication!

sible, these n detéerminations should correspond to different test portions of the test sam
each test portion will depend upon the form of the test sample.

foup @f~smoking articles, the test sample is in the form of a single bulk, consisting of Q FCY
hdom C x N FCSAs so that every FCSA has an equal probability of being selected.

\s to be smoked shall'be tested in n = N/q determinations if ¢ FCSAs are smoked into one trap.

ably
ple.
hen

ding

As
ple.

BAS.

9.2.3 Duplicate test portions

Provided that the sample of laboratory smoking articles is sufficiently large (> 2 C x N), a duplicate set of » test
portions should be reserved. In this event, the parallel selection of a test portion and its duplicate is desirable.

9.3 Marking the insertion depth and butt length

9.3.1

Standard insertion depth

The standard insertion depth for FCSAs made as in 8.3.1 shall be 13 mm + 0,5 mm.
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9.3.2 Standard butt length

The standard butt length for FCSAs made as in 8.3.1 shall be 27 mm.

9.3.3 Marking the insertion depth and butt length

The end of the tube that is attached to the making device shall be the one that is placed in the holder. Mark it

on the lap to facilitate marking of insertion depth and butt length.

The insertion depth and butt length shall be marked on the FCSAs before conditioning. It is recommended that
two thin lines be drawn using a fine, soft-tipped marker. Draw the first line at the insertion depth to an

acc
sec

iracy of 0,5 mm from the butt end of the FCSAs, corresponding to the standard depth of insert
bnd at the standard butt length to an accuracy of 0,5 mm from the butt end for the particulat F€|

a)
-

Car
pun
spa

should be taken to avoid damaging the FCSAs during marking. Any FCSAsnhaccCident
ctured during marking, or any found during marking to be defective, shall be discardéd and re
‘e FCSAs from the test portion.

If F
pre-

CSAs are to be smoked on a smoking machine on which the butt length in"accordance with 9
set, it is not necessary to mark the butt lengths on the FCSAs themselves.

9.4| Conditioning and testing conditions

Con
(22

dition all the article test portions in the conditioning atmosphere specified in ISO 15592-2 [{
t+ 2) °C and relative humidity (75 = 3) %] for a minimum of.72'h and a maximum of 10 d.

If fo
in th

I any reason laboratory samples or laboratory smoking-articles are to be kept longer than 10 d
e original packaging or in airtight containers just large*enough to contain the sample.

The)
ISO

testing atmosphere in the laboratory where the;smoking is to be carried out shall be in acco
15592-2 [temperature (22 = 2) °C and relative humidity (60 £ 5) %].

Transfer the article test portions to the smoking location in airtight containers just large enough to
portions (see 8.4).

Preliminary tests before smoking

eck of the average mass.of the FCSAs from each test portion shall be made by weighing. Ez

on, and the
SA group.

ally torn or
placed with

.3.2 can be

emperature

store them

rdance with

contain the

ch average
han 10 mg.

he average

pressure on the article or rely on pneumatic methods may give rise to inaccurate data a

ich impose
nd shall be

avoided; the diameter may be determined by measurement of slit wrapper tubes using a scale graduated

in millimetres;

c) draw resistance of an FCSA in accordance with ISO 6565, except that the holder specified in 5.2 shall be
used; it is essential to check that the holder is free of leakage; use the leakage tester supplied with the
smoking machine and test the holder according to the instructions given with the leakage tester;

d) average mass of the conditioned FCSAs selected for smoking (in milligrams per FCSA);

e) water content (as a mass fraction) of the tobacco in the conditioned FCSA, determined in accordance
with 1ISO 6488.
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9.6 Smoking and collection of particulate matter

9.6.1 Smoking plan

Choose a smoking plan; examples of plans are given for information in Annex A of ISO 4387:2000.

The plan shall show the number of FCSAs to be smoked into each trap, ¢, and the number in the test sample

for conditioning sample (C x N).

9.6.2 Preparation of smoke traps and FCSA holders

For all operations, the operator shall prevent contamination from the fingers by wearing gloves (5.11)
suitable material.

Insert filter discs that have been conditioned in the test atmosphere (given in ISO 15592-2) for,at least

into their hplders, and assemble, placing the rough side of the filter disc so that it will face the oncor
smoke. After assembly, examine the filter holders to ensure that the discs have been properly fitted. Fit
sealing deyices (end caps). Weigh the assembled smoke traps to the nearest 0,1mg/ Because of

of a

12 h
ning
the
the
bare
sed

D ONn

ons

fing

yme

possibility gf absorption of water by smoke traps and solvent, determine a value for the sample blank. Pre
sample blanks by treating additional smoke traps (at least 2 per 100 FCSAs) in the same manner as that |
for smoke dollection.

9.6.3 Setiing up the smoking machine

9.6.3.1  General

A smoking machine complying with ISO 3308 shall be used except for the holder (5.2).

If necessary, replace any protective filters on the machine. Switch on the machine and allow it to warm u
automatic gycling for at least 20 min.

With the mjachine warmed up, check that the puff(duration and puff frequency on each channel ar
accordancd with the standard conditions.

9.6.3.2 Nleasurement of puff duration

A timer (5.9) shall be used to measure the period of time which elapses between the triggering operat
which begir] and end a puffing actionof\the smoking machine.

9.6.3.3  Checking of puff frequency

Measure the period of time which elapses between the triggering operations which begin successive pu
actions of tle smoking machine, thus determining the puff frequency.

9.6.3.4 easurement of puff volume

The displadement of the bubble in a soap bubble flow meter (5.4) gives a direct measurement of puff vol
and also priqvi i

irop

device of 1 kPa + 5 % to the FCSA holder of the smoking machine channel under test. Before use on a series
of measurements, the instrument shall be wetted twice with detergent solution and then allowed to drain.
Make measurements until the values obtained are repeatable.

The bubble

NOTE

flow meter shall contain a mass fraction of 15 % aqueous solution of a surface active agent.

Teepol L® 1) has been found to be satisfactory.

1) Teepol L is the trade name of a product supplied by Shell. This information is given for the convenience of users of
this part of ISO 15592 and does not constitute an endorsement by ISO of this product. Equivalent products may be used if
they can be shown to lead to the same results.

10

© 1SO 2008 — All rights reserved


https://standardsiso.com/api/?name=b95e304267a558c6f6cdf9d1c3d8b626

ISO 15592-3:2008(E)

Fit the prepared smoking trap or traps and FCSA holders on to the machine. Check the operation of the latex
sleeve on each FCSA holder by applying the vacuum source and ensuring that the sleeve opens completely.
Attach a plastic insert of an appropriate size for the FCSAs to be smoked to the tube from the soap bubble
flow meter indicator. Prepare the soap bubble flow meter by wetting the inside of the tube with the detergent
solution to above the top graduation mark. Connect the indicator to the FCSA holder in channel 1 and
determine the puff volume; adjust if necessary to (35 + 0,3) ml. Repeat for all remaining channels in turn.

Repeat the determinations until this necessary precision of measurement is obtained. If the number of
replicates exceeds three, continue until the correct precision is obtained but replace the filter disc before
smoking, reweigh the smoke trap and recheck the puff volume with the new filter disc in place.

Mes nd note the

atm

sure the temperature and relative humidity of the air surrounding the smoking machine~a
pspheric pressure.

9.6.4 Procedure for smoking run

Insgrt the conditioned FCSAs from the test portion into the FCSA holders so, that the insertign is at the

star
hav
spa

Ensg
and
cha

termination device is activated. If the burning through of 100 %.cotton thread (48 + 4) tex is used

smd
pos

Zer
sha
eac
puff
dep

Avo
The)

nun
beg

9.7

Ren
the
(5.1

dard depth (see 9.3.1). Avoid deformation of the wrapper in order to minimizé.leaks. Any FCS
b obvious defects, or which have been damaged during insertion, shall-be discarded and re
e, conditioned FCSAs.

ure that the FCSAs are positioned correctly so that the angle forméd by the longitudinal axis ¢
the horizontal plane shall be as small as possible; the axis ofN\FCSAs shall coincide with thg
nnels. Adjust the position of each FCSA so that when theburning coal reaches the butt ma

king at the butt mark, the cotton shall just touch the FESA at the butt mark, without modifyin
tioning.

b the puff counters and light each FCSA at the:béginning of its first puff. A non-flame metho
| be used. Should it be necessary to re-light an’FCSA, a hand-held electrical lighter may be

n butt mark has been reached, remove the\burning coal from the FCSA and note the final re
counters. After the smoking process is complete, leave the FCSA butt in place for at least 30
bsition of any residual smoke in the trap.

d disturbance of the smoking by-artificial removal of ash. Allow the ash to fall naturally into the
n, if required, a new FCSA.shall be inserted and the smoking process repeated until the prg

ber of FCSAs, in accordance with the smoking plan, has been smoked into the smoke trap.
n the determination of\tetal particulate matter as described in 9.7.

Removal of smoke traps and FCSA holders

nove the smoke traps from the smoking machine [gloves (5.11) shall be worn]. Where necess
FCSA holder from the smoke trap. Cover the front and back apertures of the trap with the sea
D).

As found to
placed with

f the FCSA
axis of the
rk, the puff
o terminate
j the FCSA

d of ignition
ised. When
hding of the
s to enable

ashtray.

determined
mmediately

ary, remove
ing devices

Itis

side downwards to avoid any possible contaminants from the FCSA holder reaching the filter disc.

Tecommended-that the temovatof thehotder beconductedwithrthe-smoketrapHetd-withrits F CSA-facing

Immediately after smoking, weigh the smoke traps to the nearest 0,1 mg. Check the back of each filter disc to
ensure that there are no brown stains indicating overloading or damage. Discard any disc showing such stains
or damage.

Glass fibre filter discs of 44 mm diameter are capable of retaining up to 150 mg of total particulate matter
(TPM) and discs of 92 mm diameter are capable of retaining 600 mg of TPM. If, during smoking, this mass is
exceeded, the results are invalid and a further smoking test shall be carried out in which the number of FCSAs
is reduced, and a calculation made to allow for the reduced number smoked.
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9.8 Calculation of total particulate matter

The TPM content, myp),, for each channel, expressed in milligrams per FCSA, is given by Equation (1):

MTPM

where

(m1=mo)
q

mgq is the mass of the smoke trap before smoking, in milligrams;

m1 is

qg is

9.9 Trea

9.9.1 Exty
Remove thg
disc with fg
forceps ang
44 mm disq
separate qy
containing {
discs, or 50

Stopper the
does not di
in the partic

Follow the

9.9.2 Water determination and calculation of DPM

Carry out th

The DPM ¢

mppm

where

MTPM

he mass of the smoke trap after smoking, in milligrams;

he number of FCSAs smoked into the trap.
ment of total particulate matter for the determination of water and nicotine

action procedure

b sealing devices from the smoke trap [gloves (5.11) shall be worn]iopen it and remove the
rceps. Fold it twice, total particulate matter inwards, being careful“to handle only the edge
gloved fingers. Place the folded disc in an appropriately shaped dry flask (maximum 150 m
s, maximum 250 ml for 92 mm discs). Wipe the inner surface of the filter holder front with
arters of an unused conditioned filter disc and add these-10 the flask. Pipette solvent (propan:
he internal standards for both nicotine and water determinations) into the flask (20 ml for 44
ml for 92 mm discs). See ISO 10315 and ISO 10362-1

flask immediately and shake gently on an electfic shaker for at least 20 min, ensuring that the
Sintegrate. The shaking time should be adjusted to ensure full extraction of the nicotine and w
ulate matter.

ame procedure with each of the blank-smoke traps used for the determination of water.

e water determination of the solution in each flask in accordance with ISO 10362-1.

bntent, mpp), for eaehtrap, expressed in milligrams per FCSA, is given by Equation (2):

= MTPM ~ My

is-the TPM content, in milligrams per FCSA,;

(1)

filter
with
| for
two
2-ol
mm

disc
ater

()

my

12

is the water content in the TPM, in milligrams per FCSA.
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9.9.3 Nicotine determination and calculation of NFDPM

Carry out the nicotine determination of the solution in each flask in accordance with ISO 10315.

The NFDPM content, mygppp, for each trap, expressed in milligrams per FCSA, is given by Equation (3):
MNFDPM = MDPM ~ N (3)

where

oo is the DPM content in milligrams per ECSA;

my is the nicotine content in the TPM, in milligrams per FCSA.

10 | Test report

10.1 General
Thel test report shall show the method used and the results obtained. lt-shall also mention any operating
conflitions not specified in this part of ISO 15592, or regarded as optional, as well as any circumstances that

may have influenced the results. The test report shall include all details required for complete identification of
the pample. If appropriate, the information given in 10.2 to 10.5 shall’be recorded.

10.2 Characteristic data about the fine-cut tobacco
Fing-cut tobacco identification, in the case of a commercial fine-cut tobacco, should include the follpwing:
a) |name of manufacturer, country of manufacture;
b) |brand name and sub-brand name;

c) |pouch number (of that product sampled that day);
d) |marks on any tax stamp;

e) |printed smoke yields (if\any).

10.3 Sampling
Thel following particulars shall be included:

a) |type of'sampling procedure;

b) |daie of sampling;

c) place of purchase or sampling;
d) kind of sampling point;
e) sampling point (e.g. address of retail outlet or machine number);

f)  number of FCSAs in the laboratory sample.
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10.4 Description of test

The following particulars shall be included:

a) reference to this part of ISO 15592, i.e. ISO 15592-3:2008;
b) date of test;

c) type of smoking machine used;

d) type of smoke trap used;

e) total ngmber of FCSAs smoked in the entire determination on that FCSA group;
f)  numbef of FCSAs smoked into each smoke trap;

g) butt lerjgth;

h) tempernature and relative humidity in the smoking room at the time of smoking;

i) atmospheric pressure (in kilopascals) during smoking operation if outside the, specified limits.

10.5 Test|results

The expresgion of the laboratory data depends on the purpose for whichdhe data are required and the levgl of
laboratory precision. Confidence limits shall be calculated and expressed on the basis of the laboratory gata
before any founding has taken place.

The following data shall be given for each of the varieties of four articles made from the fine-cut tobacco/| If a

specified wrapper has been tested, the data shall also be, given for that wrapper.

a) averagp length of the FCSA wrappers, in millimetrés to the nearest 0,1 mm;

b) butt length to which FCSAs were smoked, inmillimetres;

c) averagp diameter of the FCSAs, in millimetres to the nearest 0,1 mm;

d) averagg draw resistance of the cenditioned FCSAs, in pascals to the nearest 10 Pa;

e) average mass, in milligrams—per FCSA, of the conditioned fine-cut smoking articles selected for| the
smoking operation;

f) averagp mass, in milligrams per FCSA, of the wrapper;
g) water dontent, as.a mass fraction in percent, of the tobacco in the conditioned FCSAs (see ISO 6488)

h) average nGmber of puffs per FCSA for each channel, to the nearest 0,1 puff;

i)  TPM content, in milligrams per FCSA, for each channel to the nearest 0,1 mg, and the average per FCSA
to the nearest 1 mg;

i) DPM content, in milligrams per FCSA, for each channel to the nearest 0,1 mg, and the average per FCSA
to the nearest 1 mg;

k) nicotine content, in milligrams per FCSA, for each channel to the nearest 0,01 mg, and the average per
FCSA to the nearest 0,1 mg;

) NFDPM content, in milligrams per FCSA, for each channel to the nearest 0,1 mg, and the average per
FCSA to the nearest 1 mg;

m) information concerning the re-lighting or any other problem concerning the smoking of any FCSA.
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The data obtained for NFDPM and nicotine from the four articles specified in 8.2 shall be reported in the form
of a matrix that demonstrates the effects of fine-cut tobacco mass and wrapper specification. See Table 1 for

an example.
Table 1 — Example of the data matrix
Standard wrapper
NFDPM Nicotine NFDPM Niicotine
Tpbacco mass Diameter

mg/FCSA mg/FCSA mg/FCSA mp/FCSA
400 mg 5,2 mm
750 mg 7,2 mm

11 [Precision

An |international collaborative study on the precision of the method-was conducted in 2001.| It involved

20 Iaboratories, 2 wrappers and 3 blends of tobacco. A monitor test piece was also analysed.

The| blends were

a) |a finely cut fire-cured tobacco blend used for rolling@and mainly sold in the Netherlands;

b) |a slightly more coarsely cut blend of roughlyequal proportions of fire- and flue-cured tobagcos, mainly

sold in Europe;

c) |a blend of flue-cured tobacco with a small proportion of air-cured tobacco somewhat more ¢oarsely cut

than either blend 1 or 2, mainly sold.in-Scandinavian countries.

Thel monitor test piece and its usetwere as described in ISO 16055. It is a filter-tipped cigarette taken from a
batgh produced under specially strict and controlled manufacturing conditions. It is used to monitor|the stability

of the analytical processes whenpusing a smoking machine.

The| difference betweenwo single results, found on matched blend samples by the same operatpr using the
sanje apparatus within-the shortest feasible time interval, will exceed the repeatability limit, », on average not
morje than once in.20)cases in the normal and correct operation of the method.

Single results’yon matched blend samples reported by two laboratories will differ by more than the
reprioducibility fimit, R, on average not more than once in 20 cases in the normal and correct opefation of the

>ctively. For

the purpose of calculating » and R, one test result was defined as the mean yield obtained from smoking
20 fine-cut smoking articles or 20 monitor test pieces in a single run.

© 1SO 2008 — All rights reserved
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Table 2 — Estimates given by data analysis for NFDPM

Blend Tobacco mass Value NFDPM NFDPM
mg mg/FCSA made | mg/FCSA made
with wrapper A | with wrapper B
Mean 94 12,1
400 r 1,41 1,61
R 2,69 3,74
Blend 1
Mean 157 19.8
750 r 1,64 1,72
R 3,13 4,06
Mean 8,2 10,7
400 r 1,02 1,31
R 2,70 3,85
Blend 2
Mean 14,6 18,4
750 r 1,50 1,57
R 3,07 5,46
Mean T 10,1
400 r 0,97 1,27
R 2,32 3,06
Blend 3
Mean 13,9 17,4
750 r 1,53 1,76
R 3,32 4,52
Mean 15,0
Monitor r 0,94
R 1,98
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Table 3 — Estimates given by data analysis for nicotine

Blend Tobacco mass Value Nicotine Nicotine
mg mg/FCSA made | mg/FCSA made
with wrapper A | with wrapper B
Mean 1,00 1,25
400 r 0,136 0,173
R 0,349 0,453
Blend 1
Mean 1.74 2.09
750 r 0,220 0,239
R 0,402 0,547
Mean 0,65 0,82
400 r 0,083 0,108
R 0,236 0,334
Blend 2
Mean 1,14 1,39
750 r 0,136 0,161
R 0,286 0,432
Mean 0,51 0,65
400 r 0,073 0,080
R 0,192 0,228
Blend 3
Mean 0,93 1,14
750 r 0,103 0,110
R 0,224 0,300
Mean 1,21
Monitor r 0,087
R 0,216

© 1SO 2008 — All rights reserved
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Annex A
(informative)

Summary of report of the CORESTA task force on roll-your-own

(fine-cut) tobacco

This report provides details of the technical studies carried out by the task force established by CORESTA, to

meet the fo
to docu
to esta
cigaret
standa

to cons
tobacc

The above

lowing defined objectives (see reference [1]):
ment how roll-your own (RYO) smokers in different countries make their cigarettes;

blish the effects of materials and cigarette design on particulate matter and nicotine Yyields of R
es;

to make recommendations to the Smoke Study Group on the relevance to the,consumer of propg

'd procedures;

ider the establishment of a recommended method to give meaningful comparisons among fine
bs or fine-cut smoking articles (FCSAS).

objectives are quoted from the original wording. The term!fine-cut smoking article” was ado

very early i the work of the task force as the term “cigarette” is used\for a manufactured product.

The work carried out meets the first three of these objectives, and provides the basis for a standard methg

line with the

Consumer
are wide v3
consumer §

Current ang
articles (FC
the choices

Consumers
effects of
classificatiol

Making de

fourth. The following are the key outputs and conclusions of the work.

bractices for making their smoking articles~differ widely both between and within markets. T
riations in mass, diameter and shape, as*well as a range of wrappers. The choices made by
re crucial in determining smoke yields(

proposed national procedures for measuring NFDPM and nicotine yields from fine-cut smo
SAs) are inadequate, and dosnot provide consumers with sufficient information about the effe
available when making their_fine-cut tobacco products.

should be advised of the effect of their choices on smoke yields and a 2 by 2 matrix (reflecting
fobacco quantity -and wrapper used) provides the simplest approach to do so. A wra
h system is defined’and recommended.

ices to provide satisfactory articles from fine-cut tobaccos and wrapper materials have b

developed
been evalu
sufficiently
cylindrical

or both ‘ofu.the diameters required, to accommodate the two different tobacco masses, and
ted,successfully. Articles produced using these devices, following a defined protocol, seem t
onsistent for a standard method. However, the ends of the articles are neither as firm no

RYO

sed

-cut

pted

din

here
the

King
ct of

the
bper

found in the results from smoking tests.

Smoking of laboratory-made articles results in considerable variation in smoke yields, even when the articles
have been made under controlled conditions, and attention is required to reduce this in the smoking procedure
adopted. Consumer-made articles are still more variable, and require additional care in smoking.

Practical difficulties were identified by the majority of the participating laboratories, and higher levels of
variability were experienced when smoking FCSAs using the Labyrinth Seal holder specified in ISO 3308. An
alternative holder has been developed that reduces this variability, especially when used with an increased
insertion depth to allow for the irregular and under-filled end of the article.
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Even with the improvements established by the work set out in this report, variability is inevitably greater for
data from laboratory-produced FCSAs than that from manufactured cigarettes.

This report does not attempt to define what level of variability is necessary to provide a satisfactory standard
for FCSAs that could be used for regulatory purposes. CORESTA considers that this requires the input of
regulatory laboratories, and is willing to make its documented experimental information available to 1ISO to
allow the method to be completed under its auspices.

CORESTA and its member companies will offer full cooperation in finalizing a standard, based on the
technically sound principles arising from the practical studies detailed in this report. All of the data reported
here are available from CORESTA for further analysis.
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B.1 General

Wrapper specification

Annex B
(normative)

The deternluination of NFDPM of a sample of fine-cut tobacco by the method specified in this(paft of
ISO 15592 requires the manufacture of FCSAs using two wrappers, designated A and B. This annex\giveq the
technical sgecification of these wrappers.
B.2 Spegification of standard wrappers
The specifi¢ations of the standard wrappers A and B are given in Table B.1.
Table B.1 — Wrapper specification

Parametgr Unit Wrapper A Wrapper B Test method

Fibre furnish 100 % wood pulp 20 % wood pulp ISO 9184 121
80 % hemp/flax
Colour White White
Marking Press Press
Mean Mean Individual Mean Mean Individual
tolerance |\tolerance tolerance | tolerance
Substance g/m2 25 +1,00 +1,50 17,50 +0,75 +1,00 ISO 53631
Thickness um 410 +25,00 +50,00 260 +15,00 +30,00 ISO 534[4
(10-fold)
Filler CaCO % 25 +1,50 +2,50 10,50 +1,50 +2,50 ISO 2144 9]
Whiteness % 90 + 3,00 +4,00 83 + 3,00 +4,00 ISO 2470 6]
Opacity % 73,5 + 3,00 +4,00 55 + 3,00 +4,00 SO 2471[ 7]
Air permeability 3 b
(ata pressufe | (€M /min/ 50 +4,00 | CVmax 15 +500 | CYmax | g5 o965l
a cm?) 10 % 15 %

of 1 kP)
Flow/press.fe Linear Linear ISO 2965110
relationship
Additives:
Tripotassium
citrate % 0,60 +0,10 +0,15 None [8]
Sodium
acetate % 0,60 +0,10 +0,15 None [9]
NOTE Mean tolerances are those appropriate during the manufacture of wrapper paper. Individual tolerances are those

fold thickness).

appropriate for laboratory verification of the properties of individual wrapper products (NB: The individual thickness tolerance is for a 10-

a

b

Both papers are natural porous papers.

CV is the coefficient of variation.

20
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Annex C
(normative)

Classification of wrappers

Introduction

This
nicd
des

Alth
com
com

repriesentative of those with the lowest porosity and burn rate that are not prone to self-extinguish

into

When the consumer uses fine-cut tobacco, it is used in combination‘with a range of wrappers to p

cut
roll,

This
mar

Itis
sho
exti

C.2

The)
wra
wra

Clatise 9. The test sampl€ is classified.

C.3

C.3

part of ISO 15592 gives a method for the determination of nicotine-free, dry particulate
tine of a given sample of fine-cut tobacco. It uses two standard wrappers of specified @
gnated as A and B (see Annex B).

pugh the specifications of the papers used for these wrappers are not directly)taken from
mercially, they are representative of the two types of paper used to produce the maj
mercially available wrappers at the date of this part of ISO 15592. Furthermore, the

FCSAs and smoked on a smoking machine.

smoking articles. Wrappers are normally available as leaflets/in.flat or interleaved booklets, in t

or as premade tubes, with and without filters.

annex describes the procedures to be followed to,test wrappers and provides a mean
ufacturers of wrappers may classify them.

difficult to classify some wrappers. Although those sold as rolls do not have a predetermined

lld be classified as being used at a length of 70 mm. Wrappers that consistently cause FC
hguish when smoked on a smoking machine should be classified as Type B.

Principle
fine-cut tobacco (FCT) is-sampled and conditioned prior to making FCSAs. Samples are take

pper A and the other using the test sample). The TPM and NFDPM are determined in acco

Test procedure

L1 General

matter and
omposition,

those used
prity of the
B paper is
when made

roduce fine-
he form of a

s by which

ength, they
5As to self-

h of the test

bpers or tubes. Using.-a taboratory-making device, two types of FCSAs are made (one using standard

rdance with

All the FCSAs shall be made from samples of tobacco carefully selected from the same batch of FCT.

Condition the tobacco in accordance with ISO 15592-2 [temperature (22 +2)°C and relative humidity

(75

C3

* 3) % for a minimum of 72 h and a maximum of 10 d].

.2 Sampling of wrappers for test

Sampling of wrappers, or wrapper material, intended for test shall be representative and care should be taken
to ensure that an appropriate sampling scheme is adopted. The sampling scheme to be used will vary
depending on the nature of the wrapper and whether it is the source material or the finished wrapper.
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For example, bobbins of wrapper in the form of paper are normally split through the diameter of the bobbin
and random samples of the resultant strips are used for analysis. To make the sample even more
representative, more than one bobbin is sampled from across the paper machine. Sampling of wrappers from
the market is much more difficult and care shall be taken to obtain samples from a wide variety of outlets in
order to achieve representativeness.

C.3.3 Making of FCSAs for test

C.3.31

The wrapper to be tested may be of a length equal to standard wrapper A, or it may be longer or
shorter. It may also be of an equal width or it may be wider or narrower or may be a tube.

For all coni
130 FCSAS|
other labord

C.3.3.2
7,2 mm. Th

parisons detailed below, make at least 130 FCSAs using standard wrapper A [see 8.2 ¢)]
using the wrapper under test. This is to provide 100 articles for smoking, sufficient articles
tory tests that may be required, and for replacements in case of damage.

If the wrapper is in the form of a leaflet, it shall be preformed into a tube with an inside diamet
e length of the tube shall be the length of the wrapper in the leaflet as supplied. The mas

and
for

pr of
s of

tobacco M,|to be used shall be determined using Equation (C.1):

M

—

L1 x 750 mg
70
the length, in millimetres, of the leaflet to be tested.

where L, is

C.3.3.3 If the wrapper is in the form of a tube with or without a.filter, and the dimensions of the tob4
section of the tube are other than 7,2 mm diameter and 70 mm long, the mass of tobacco M, to be used s

cco
hall

be determired using Equation (C.2):
(L2 X D22)
My =|[——5|x750mg (L.2)
(70x7,22)
where
L, isthe length, in millimetres, of the tobacco section of the tube to be tested;
D, is the inner diameter, in.millimetres, of the tube to be tested.
NOTE The diameter may-be determined by measuring slit wrapper tubes using a scale graduated in millimetres.
C.3.34 If the wrapper is supplied in the form of a roll, it shall be preformed into a tube 70 mm long with an
inside diameter of 7;2 mm (see 7.2.3). FCSAs shall be made using 750 mg of conditioned tobacco in gach
tube.

C.4 Determination of FCSA smoke yields

For articles made with the standard wrapper A and those made in accordance with C.3.3.2, C.3.3.3 without a
fiter, and C.3.3.4, in accordance with 9.2, smoke N samples of each, where 100 < < 200 in order to
determine TPM, water and nicotine contents and to calculate NFDPM. For articles made in accordance with
C.3.3.3 with a filter, smoke N of the test FCSAs in accordance with this part of ISO 15592, except that the
holder shall be that specified in ISO 3308 and the butt length shall be as specified in ISO 4387. The holder
specified in ISO 3308 determines the article insertion depth so that marking is not necessary.
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C.5 Test results
In addition to the data specified in 10.5, the following data shall be reported for each type of wrapper:
a) average length of the wrapper, in millimetres to the nearest 0,1 mm;

b) if the wrapper is in the form of a tube, the average diameter of the tube, in millimetres to the nearest
0,1 mm.

C.6Expressionofresults

Let the mean yield of NFDPM and/or nicotine of the groups of standard articles (wrappet™A) be Y mg per
FC3A and that of the test articles be Z mg per FCSA.

If Zl< 1,15 7, then the test wrapper shall be classified as A.

If Zp 1,15 Y, then the test wrapper shall be classified as B.
If Zk 0,85 Y, the percentage reduction in yield, P, shall be expressed according to Equation (C.3):
P=[(Y-2)/Y] x 100 (C.3)

In vljew of the need for the reduction to be greater than 15 %, a value of P less than 20 % is not meaningful.
For fthis reason, the results shall be expressed to the nearest10 % when P is 20 % or more.

When P is 20 % or more, the results may be accompanied by the statement:

“This product gives P % lower yields of NFDRMYand/or nicotine than standard wrapper A.”

© 1SO 2008 — All rights reserved 23


https://standardsiso.com/api/?name=b95e304267a558c6f6cdf9d1c3d8b626

ISO 15592

-3:2008(E)

Annex D
(normative)

Fine-cut tobacco stated to be used with specified wrappers

D.1 Intro

duction

Fine-cut tol
in the form
holder desg

D.2 Pring

The fine-cu
device, FCY
contents ar

D.3 Man

D.3.1 Gern

All the FCS

Condition the tobacco according to ISO 15592-2 [temperature (22 + 2) °C and relative humidity (75 £ 3) 9

a minimum

Sample the

D.3.2 Spe

At least 13(
making deV

If the fine-g
shall be adj

D.3.3 Spe

acco is sometimes sold with a statement that it may be used with a specified wrapper that ma
of a leaflet or tube with or without an attached filter. When present, a filter allows the-use of
ribed in ISO 3308 when determining smoke yields.

Ciple

tobacco (FCT) is sampled and conditioned prior to article manufactureZ-Jsing a laboratory-ma
bAs are made of two masses of tobacco with the specified wrappersi The TPM, water and nicg
e determined and the NFDPM is calculated.

ifacture of FCSAs for test

eral

As shall be made from samples of tobacco caréfully selected from the same batch of FCT.

of 72 h and a maximum of 10 d].

wrappers in accordance with C.3.2.

cification of the FCSAs'to be made

FCSAs of each type shall be made from the FCT and the specified wrappers using an approp
ce (5.3).

ut tobacco blend to be tested contains tobacco of high filling value, the masses of tobacco |
Lsted appropriately (see 8.1).

cified tubular wrappers

y be
the

king
tine

for

fiate

sed

D.331 D

ensity of tobacco

Studies have shown that fine-cut smoking articles made using tubular wrappers with an attached filter had a
tobacco bulk density ranging from 220 mg/cm3 to 300 mg/cm3. Tests are therefore made on articles made at
each of these densities when the wrapper is tubular.
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