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Introduction

Existing national standards, rules, regulations and |aws
account when preparing this International Standard an
procedures are described:

— sampling at the point of sale;

— sampling at the producer’s premises or importer’'s a
warehouses.

Sophisticaled sampling plans ate often too expensive {(
two procedures in this International Standard are both
liable.

vere taken into
d two different

hd distributor’s

b be used. The
simple and re-

Sampling is carried out’either as a single procedure or gs part of a se-

ries of samplings.

Sampling is carried out “at one point in time”, e.g. of ¢
able for distribUtion from a factory/warehouse or availz
outlet on the~market on a particular day. When a sam
which represents cigarettes available over an appreciablg
(e.g. cigarettes representing several months’ production
sub-period samples will be taken at different times a
combined.

garettes avail-
ble at a retail
ble is required
b period of time
) a number of
nd the results

Jhe sampling plan depends upon the purpose of sam

ng, e.g. deter-

p!
mination of physical properties or of smoke constituents[. Further back-

ground considerations on the choice of sampling proced
in annex C. It concludes that determinations of smoke y
made on the population manufactured for sale, samplg

ures are given
ield should be
d at manufac-

turers’ factories or importers’ warehouses; and that because of vari-

ations in cigarette manufacture the “sampling over a g
mode should be used wherever possible.

Detailed sampling plans are given in annexes A and B.

NOTE 1  Although outside the scope of this International Star

eriod of time”

dard at present,

it is recognized that there may be circumstances where it is|

relevant to the

objectives for which test results are required to sample over
at point of sale.

a period of time
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INTERNATIONAL STANDARD

ISO 8243:1991(E)

Cigarettes — Sampling

1 Scope

This Intefnational Standard specifies two methods
of sampling a population of cigarettes manufactured
for sale for the preparation of samples. Different
procedurgs ‘are specified, as follows, according to
whether dampling is undertaken at the point of sale,
at the producer’s premises or importer’s and dis-
tributor’s (warehouses.

a) Sampling “at one point in time” provides an in-
stantaheous estimate of one or more character-
istics ¢f cigarettes. Sampling is carried out within
as shprt a period as possible, not exceeding
14 d.

b) Sampling “over a period of time” provides.a
continyious estimate of one or more character-

istics |of cigarettes. It can be considered for .

practi¢al purposes as a series of samples each
taken [‘at one point in time".

Fable 1 — Sampling possibilities

Sambling mode

i 2 Over a
Sampling procedures 4/At one time period :
(instantaneous) (continuous)

A At|point of sale Subclause 4.1

At|proddcer’s premises
B or fimporter’s and dis-
triputor’s warehouses

Subclause 4.2 Subclause 6.1

cation, the editions indicated were

alid. All stan-

dards are subject -to reévision, afd: parties to

agreements based on this Internati
are encouraged to investigate the pg
plying the most recent’ editions of theg
dicated below. Members of IEC and

bnal Standard
ssibility of ap-
-standards in-
ISO maintain

registers of curfently valid International Standards.

ISO ,2602:198'0, Statistical interpretati
sults = “Estimation of the mean
interval.

on of test re-
— Confidence

ISO"3534:1977, Statistics — Vocabular_) and symbols.

ISO 5725:1986, Precision of test methqds — Determi-
nation of repeatability and reproducibjlity for a stan-

dard test method by inter-laboratory t

3 Definitions

For the purposes of this International
following definitions apply.

ests.

Standard, the

3.1 sale unit: A quantity of cigarettgs ready to. be

offered for sale to the public.

NOTE2 The commonly sold packet of

20 cigarettes is

used as the basis of this International Stgndard, but ciga-
rettes are also sold loose and in other siZe packets. °

3.2 population: The aggregate of sa

le units of the

cigarette to be sampled, intended fdr sale to con-

siimers in a gi\mn gpngrq'nhirnl area

n a given time

This International Standard provides information on
the statistical treatment of data and provides esti-
mates, based on practical experience of the order
of ranking in condensate and nicotine which is
present when a product is sampled in accordance
with the specified procedures.

2 Normative references

The following standards contain provisions which,
through reference in this text, constitute provisions
of this International Standard. At the time of publi-

period.

The definition includes different sub-populations,

two of which are

3.2.1 population available to‘consumers: The ag-
gregate of sale units in retail outlets in a given geo-
graphical area, at any time in a given time period.

3.2.2 population manufactured for sale: The aggre-
gate of sale units at a manufacturer’s premises
available for commercial distribution in a given
geographical area, at any time in a given time pe-
riod.
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3.3 increment: The sample of cigarettes taken at
one time, at one sampling point, to be combined to
produce the gross sample.

3.4 gross sample: The aggregate of the increments.

3.5 sub-period sample: That part of the whole
sample taken in a brief period when sampling over
a long period of time.

eetie ey

3.6 laboratory sample: The sample intended for
resentative of the gross sample or the sub-period
sample.

3.7 test sample: Cigarettes for test taken at random
from the labofatory sample and which are rep-
resentative of ¢ach of the increments making up the
laboratory sample.

3.8 test portian: A group of cigarettes prepared for
a single determination and which is a random sam-
ple from the tgst sample or conditioned sample as
appropriate.

3.9 place of purchase: The town, village or district
within the aregd to be sampled, or that part of the
area where thq cigarettes are available.

Examples of bgoundaries are those of cantons, local
government diptricts, electoral areas, postal code
areas or any |[boundaries in accordance with the
geographical cpntext, or others.

3.10 sampling point: The specific location (e.g.
shop, specialigt tobacco shop, vending imachine,
place in warehouse, place in factory,etc) from
which an increfnent is to be taken.

3.11 factory: The place of mapufacture or its as-
sociated distriution depots{ér'the warehouse of an
importer.

3.12 carton: A cGmmercial package available
within a factony;-e'g. packets of 20 cigarettes are
usually put intd_cartons of 200 cigarettes

4.1 Procedure for sampling at the point of
sale

4.1.1 Selection of the places of purchase
The required number of increments and the number

of places of purchase to be used will depend on the
purpose of the test and are given in annex A, A.2.

41.2 Selection of the sampling points

ho in . obis 5 efpurchase
shall originate fr

are dis-
hout the

om sampling points whic
tributed over separate locations thyroug
place of purchase.

The choice of sampling pointst shall, whenever
possible, reflect the pattern (of'retail distribution of
cigarettes in that sampling place to be sampled.

NOTE 4 This is usually done by defining for each sam-
pling scheme several Kinds of sampling points [e.g. auto-
matic vending machines, supermarkets, specialist tobacco
shops).

Each kind, of’sampling point is sampled at random
throughout-the place of purchase and, in ftotal, the
samplefrom each kind of sampling point shall make
up a defined proportion of the whole sample (this is
called a quota from each kind of sampling point).

Sampling shall only be carried out at another kind
of sampling point after two unsuccessful [attempts
have been made at sampling points of the [specified
kind.

4.1.3 Constitution of the gross sample

The gross sample is the aggregate of the in-
crements. However, for reasons of convenignce and
also representativeness, it is preferable tq prepare
the laboratory sample directly from the ihcrement
(3.3). This is particularly important in order fo secure
matched laboratory samples when severdl labora-
tories are to run tests.

41.4 Constitution of the laboratory samplj

4 Mode for sampling at one time

NOTE 3 When a sale unit does not consist of a packet
of 20 cigarettes, adjust the number of sale units sampled
to produce the required number of cigarettes.

Two sampling procedures are described: in 4.1, a
procedure for sampling at the point of sale and in
4.2, a procedure for sampling at the premises of the
manufacturer or importer.

4.1.41 If cigarettes of the same name and charac-
teristics are required for several tests, sufficient sale
units shall be obtained from each sampling point. If
several laboratories are to run tests, an equal num-
ber of sale units from each sampling point shall be
contained in each laboratory sample.

4.1.4.2 Each laboratory sample shall be marked
with at least the following information:

a) name of the cigarettes and their characteristics;

b) date of sampling;
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c) place of purchase;
d) kind of sampling point (if defined);
e) sampling point (address of retail outlet);

f) destination (i.e. the laboratory to which the sam-
ples are destined);

g) marks on stamp (if any);

h) printed smoke yields (if any);

ISO 8243:1991(E)

4.21.5 The sampler shall bring written details of
the purpose of test, name of the cigarette and num-
ber of sale units. Three copies shall be ‘provided;
one for the sampler’s record, a second to be packed
with the samples, and a third for the manufacturer,
to act as a receipt for the goods taken.

4.2.2 Sampling

4.2.21 For each

increment required, draw one

carton (usually 200 cigarettes) at random from the

population to be sampled,

i.e. at each sampling

i) manufacturer’s pack codes (if any).

4143 e éigareﬂes in the gross sample shall be
obtained |in as short a time as possible. This time
should.nqt exceed 14 d.

4.1.4.4 All the samples shall be packed securely
with adequate protection against damage (e.g.
mechanidal damage, severe changes in humidity,
temperatire, etc.) and sent to each laboratory by the
most expeditious means.

41.45 A list of samples dispatched on that day
shall be |sent to each laboratory, under separate
cover. .

4.2 ProEedure for sampling at the premises
of the manufacturer or importer

421 Pripciples

4.21.1 Sampling is in general carried out by an in-
dependent organization which)will send to the
manufactyirer an accredited. person referred to be-
low as “the sampler”.

shall onlyl be done with the manufacturer’s consent
unless otherwise* required by law, shall be done
within giyen ‘short time periods (days) when the
sampler \isits the factory. The sampler shall be ac-

4.21.2 Tmpling by\an outside organization, which

point selected in the factory.

NOTE 5 If the population has several
ets from different machine roomsor fag
increments should be drawnifrom all th
portion to their respective sizes.

4.2.2.2 If the sampler/finds that the
is.not adequate, to take the number]

dtrata, e.g. pack-

tories, then the
b strata, in pro-

stock available
of increments

required, he shallkarrange a further visit to complete

the sampling, but samples from diffe
be considéred as different laboratory

4.2.3 -Constitution of the gross samp

rent lots shall
samples.

e

The” gross sample
crements. However, for reasons of ¢

also representativeness, it is prefera
the laboratory sample directly from

(3.3). This is particularly important in g
matched laboratory samples when ¢
tories are to run tests.

nvenience and

le to prepare
the increment
brder to secure
everal labora-

is the aggreg%:)e of the in-

4.2.4 Constitution of the laboratory sample

4.2.41 |f cigarettes of the same nam
teristics are required for several tests’

e and charac-
sufficient sale

units shall be obtained from each sampling point. If

several laboratories are to run tests,
ber of sale units from each sampling
contained in each laboratory sample.

an equal num-
point shall be

4.2.4.2 Each laboratory sample shall be marked

with at least the following information|

a) name of the cigarettes and their c

haracteristics;

companied by a manufacturer’s representative
when he is in the factory unless otherwise required
by law.

4.21.3 If the manufacturer so requests, the sam-
pler will take a replicate sample for the manufac-
turer’s use (see 4.2.4.1).

4.21.4 Samples shall only be taken from the fin-
ished product which is ready for commercial dis-
tribution. All factories, stock rooms and warehouses
containing finished products shall be included in the
population to be sampled.

b) date of sampling;

c) factory/warehouse at which the
taken;

sale unit was

d) sampling point within the factory/warehouse;

e) order number of sale unit of that day;

f) destination (i.e. the laboratory to which the sam-

ples are destined);

g) marks on stamp (if any);
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h) printed smoke yields (if any);

i) manufacturer’s pack codes (if any).

4,243 All the samples shall be packed securely
with adequate protection against damage (e.g.
mechanical damage, severe changes in humidity,
temperature, etc.) and sent to each laboratory by the
most expeditious means.

5.5 Take an equal number of cigarettes from each
increment in a group to provide a test portion on
which one determination will be carried out.

NOTE 6 A different number of cigarettes may be taken
from increments in another group if it contains more or
fewer increments.

5.6 Ensure that each test portion is labelled to
show which increments are represented.

4.24.4 A list of samples dispatched on that day NOTE 7 This information may be needed later for the
shall be sent to each laboratory, under separate isti i iabili ple is re-

cover.

5 Constitutipn of the test sample

5.1 In general, the laboratory sample will contain
cigarettes for a number of different kinds of test.
Each may require a different size of test sample (e.g.
condensate and nicotine can be determined as one
test but determination of cigarette firmness is a
separate test rpquiring a larger test sample). The
sample for each kind of test shall contain cigarettes
from every incfement of the sample, except in the
case where the|possibility envisaged in 5.2 is used.

For nearly all kinds of tests there will be several in-
inations (replicates, smoking chan-
nels) carried oyt at each laboratory. At some stage
the test sample|will be divided into test portions, one

for each individ

Each laboraton
scribed in 5.2 tq

5.2 The incren
sample are first
inspected and,

al determination.

y should arrange its work as .de=
5.6.

hents intended to form the\laboratory
individually identified..They are then
if several versionsare’ found (ciga-

rettes with visible differences), they’ are separated
so that separate tests can be earried out on each of
them.

5.3 If the laboratory samiple is constituted of K in-
crements, and k individual determinations are to be
carried out (i.e| k test portions are required), then
the increments i j
discarded.

5.4 If the laboratory sample still contains several
versions with K, K, ... increments, divide the k test
portions — which will be formed later — between
the versions in the proportion K;: K,: ... Within each
version, divide the increments into test portions of
as nearly as possible equal size (e.g. for five deter-
minations and 13 increments, two groups of two in-
crements and three groups of three increments).

quired, see clause 7.

6 Mode for sampling over a period|of time

The procedures described in_ lauses 4 apd 5 are
concerned with sampling “atbone point jn time”
[see clause 1 a)].

For some purposes a sample representing ciga-
rettes available over’a period of time [e.g. six
months or a yeaf)yis required and can be pbtained
by dividing thé/sample required into a nymber of
sub-period samples which are obtained arld tested
at different imes. It is important that each sub-
period sample be tested at the time of colle¢tion and
not saved in order to test the whole sample at the
endlof the period. This avoids potential groblems
cophected with ageing of the sample and|ensures
that variations over time in both the cigardttes and
the laboratory determinations are taken intg account
in the measure of sample variability.

6.1 Procedure for sampling over a period of
time at the premises of the manufacturer or
importer

The time period shall be divided into at least five
equal sub-periods, one sub-period sample [taken in
each sub-period from every factory (or inpporter’s
and distributor's warehouse) where the cigarettes
are made (or imported and distributed). Whenever
possible, the number of sub-periods multiplied by
the number of sampling points should equal the
number of increments required in the bulk|sample.
The total number shall be the same as that fequired
shall be

equally divided between sub-periods.

At each factory, no more than one increment shall
be drawn from a sampling point. Sampling points
shall be selected from all the possible sample points
in the factory.

Principles, sampling and constitution shall be as
described in 4.2.

The procedure of sampling is illustrated in figure 1.
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Factory 1 Factory 2
Machines Machines Strata
A B CD E F
Warehouse Waerehouse Sampling
points
4 cartons 3 cartons Ihcrements
—
—
Sub-period
7 cartons ple
i o |
) |
= =
Jan
Feb
Sampling
Mar sub-periods
Apr
May
“““““““““ h )
]
'
Size: 36 cartons Gross sample
5 sub-period samples T '(Thef»retical
at7 cartons each _ —J .{ in this case)
Constitution of the laboratory samples:
2 packs per carton for laboratory A - - Laboratory
2 packs per carton for manufacturer's laboratory (see 4.2.4.1) sub-period sample
Remainder for “reserve’’
Size: 14 packs per laboratory sample H—l— »~l‘{-~-'- I»]——-l

NOTE — Machine E is twice as fast as the other machines, therefore sampling rate is twice as high (see 4.2.2.1).

Figure 1 — Sampling at the manufacturer’s premises over a period of time
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7 Statistical evaluation and reporting

7.1 Statistical evaluation

NOTE8 There are many reasons for sampling com-
mercial cigarettes, e.g. to check that they comply with the
specification marked on the packet, to publish compara-
tive tables and to see whether the yield of one population
is higher or lower than another. The statistical evaluation
of the results will, therefore, depend on the purposes of
the sampling and the users will have to interpret results
in the light of those reasons and prepare tables appropri-
ate for their needs

7.3 Confidence interval

The method described in 1SO 2602 to calculate con-
fidence intervals shall not be used because samples
taken according to this International Standard are
not strictly random.

However, experience has shown that if sampling is
carried out in accordance with this International
Standard, the confidence interval for condensate
and nicotine, with a confidence level of 95 %, can
be estimated at + 15 9, or at + 20 %, if sampling is

This Internationjal Standard is concerned only with
sampling and tHe report of the results from the lab-
oratory or the sampling organization to the users.

This Internationpl Standard does not consider prob-
lems of comparisons between laboratories or of
predicting results of one laboratory from those at
another laboratgry. 1ISO 5725 considers comparisons

carried—out—maccordance with— A2 t5—=and A.3.1.
This includes the variations arising from“the sam-
pling procedures and from the product-itsglf. This
confidence interval will, however, .not be|smaller
than + 1 mg for condensate and + 0,1mg for
nicotine. : '

8 Sampling report

between labora

1SO 5725 defines
and repeatabili
variations betw
testing errors a
relevant to sam

The combined

ories.

various measures of reproducibility
ly, but these are concerned with
ben and within laboratories due to
nd techniques. They are not directly
bling variations.

variations of tobacco products (see

annex C) and the analytical procedures are import-

ant.

NOTES It is st

ongly recommended when interpreting

the results to take into account the confidence interval of

the mean values.

7.2 Outliers

In any body of

experimental data_there might be

outliers, observations in which sontething may have

gone wrong to
outliers describ
recommended
followed.

give a faulty résult. The tests for
ed in ISO 5725 shall be used and its
criteria for_fejecting observations

The sampling report shall include the following par-
ticulars:
a) dates between which sampling was carried out;

b)

area from which samples were drawn
ared. 'served by the factories/warehous
pled);

(or the
s sam-

c) number of times sampling was carried [out and
the number of increments sampled;
d) number of places sampled, principles of

e)

factory/warehouse sampling (detailed t
number of increments from each facto
house are not necessary);

notes on anomalies, missing or re-tested
very variable cigarettes, etc.;

hbles of
'y/ware-

values,

f) intentional changes to the product, e.g.|change
in printed smoke yield (C.1);
g) any details required by annexes A and B;

h)

reference 1o this International Standard.
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Annex A
(normative)

Sampling for the determination of mean values of total and nicotine-free dry
particulate matter

A214 It i which the. cig

A1 S

This annex establishes procedures for sampling
cigarettep which are intended for the determination
of the mean values of condensate (water and
nicotine-{free) and nicotine.

NOTE 10 | The relevant test procedures are specified in
the follow|ng International Standards:

ISO 3308:1991, Routine analytical cigarette-smoking ma-
chine — Definitions and standard conditions.

1ISO 4387:1991, Cigarettes — Determination of total and
nicotine-filee dry particulate matter using a routine ana-
Iytical smoking machine.

ISO 103151991, Cigarettes — Determination of nicotine in
smoke compdensates — Gas-chromatographic method.

1ISO 10362-1:1991, Cigarettes — Determination of water in
smoke cpndensates — Part 1. Gas-chromatographic
method.

It is not rlecessary to refer to any of these Interhational
Standardq in order to use this International Standard.

A.2 Procedure for sampling at.the point
of sale at one point in time

A.2.1 Selection of the places of purchase

A.2.11 |f the area inwhich the cigarettes are sold
encompasses moresthan 20 places of purchase, two
incremernts each.are'to be obtained in 20 randomly
selected |places<of purchase in the area in which

these ciglarettes are sold. '
A.21.2 mmmwe area in whic € cigareltes are so the

encompasses 11 to 20 places of purchase, four in-
crements each are to be obtained in 10 randomly
selected places of purchase in which these ciga-
rettes are sold.

A.21.3 If the area in which the cigarettes are sold

encompasses 6 to 10 places of purchase, eight in-
crements each are to be obtained in five randomly
selected places of purchase in the area in which
these cigarettes are sold.

encompasses one, two, three, fourg
purchase, 40, 20, 14, 10 and 8 increr
to be obtained in the one, two; thr
places of purchase.

irettes are sold
r five places of
nents each are
e, four or five

A.21.5 An alternativetsampling procedure to that

given in A.2.1.1 to_A.2)1.4 can be ussg
pendent of the size of the sales ar
random, but is satisfactory provided
done in at lgast’six sampling points.
of at least 40 increments shall be ¢
should, “as "far as possible, be evs
among.the sampling points.

A.2/1.6 Within each place of purc
points shall be selected in accord
Increments shall be marked in ag
4142

A.21.7 The volume of sampling sh4g

stated in the report, giving the numit
purchase.

A.2.2 Constitution of the laborat

From each increment, take portions

d. This is inde-
ea, and not at
the sampling is
If used, a total
btained, which
nly distributed

ase, sampling
nce with 4.1.2.
cordance with

Il be expressly
er of places of

ory sample

or the test lab-

oratory and manufacturer (if required) in equal pro-

portions, keeping the remainder

sample. Label each portion. The lab
for each test of a population shal
greater of 800 cigarettes or 40 salg
equally, or as nearly so as possible,
crements.

as a reserve
bratory sample
comprise the
units, divided
among the in-

premises of the manufacturer or importer
and distributor at one point in time

A.3.1 Sampling

To make up each increment required, draw one or
more cartons of cigarettes at random from each
sampling point to form the necessary gross sample.

Take the increments from as many sampling points
as possible — at least 10 — distributed between the
factories where the cigarettes are made or imported
and distributed as far as possible in proportion to
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the production at these factories, provided that ev-
ery factory is sampled.

NOTE 11 If the population has several strata, e.g.
packets of different size or from different machine rooms,
then the increments should be drawn from all strata in
proportion to their respective sizes.

A.3.2 Constitution of the laboratory samplle ”

From each increment, take portions for the test lab-
oratory and manufacturer (If requvred) in equal pro-
portions, keepj
sample. Label ¢

ach portlon The Iaboratory sample
for each test of a population shall comprise the
greater of 800 |cigarettes or 40 sale units, divided
equally, or as nearly so as possible, among the in-
crements.

A.4 Sampling over a period of time

A sample representing a period of time shall be ob-

‘tained from the factory by dividing the sample

specified in A.3 into a number of sub-period samples
taken at different times, as specified in clause 6.

A5 Constitution of the test sample

This depends on the analytical smoking procedure
to be used Some procedures mvolve smokmg 20

gate pe s se—pnly five
cngarettes per trap. The test sample shaH gomprise
sufficient cigarettes for an appropnately planned
experiment to be' made.
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