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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
non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely with the

International |
International §
The main tas
adopted by t

International §

Attention is d
rights. ISO sh|

ISO 8243 was

This fourth ed

Flectrotechnical Commission (IEC) on all matters of electrotechnical standardization.
btandards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
k of technical committees is to prepare International Standards. Draft International Star
he technical committees are circulated to the member bodies for voting:Publication

btandard requires approval by at least 75 % of the member bodies casting a vote.

awn to the possibility that some of the elements of this document may be the subject of
all not be held responsible for identifying any or all such patent rights.

prepared by Technical Committee ISO/TC 126, Tobacco ahd tobacco products.

ition cancels and replaces the third edition (ISO 8243:2003), which has been technically re

dards
as an

patent

vised.

© I1SO 2006 — All rights reserved


https://standardsiso.com/api/?name=0b03e033ad7db17c07a4a54112cbe711

ISO 8243:2006(E)

Introduction

It is difficult to recommend a detailed method of sampling cigarettes, suitable for every purpose. The objective
of sampling is clearly, to provide a representative sample, but the problem arises because the specific
purpose for which tests are required affects the recommendation.

Existing national standards, rules, regulations and laws were taken into account when preparing this
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htional Standard and two different procedures both of which are simple and reliable are des
bmpling at the point of sale;

bmpling at the producer's premises or importer's and distributor's warehouses:

ing is carried out “at one point in time” (e.g. cigarettes available for distriby
/warehouse or available at a retail outlet on the market on a scheduled day). When
bd which represents cigarettes available over an appreciable period-of time (e.g. cigarettes

5 combined.

this International Standard was originally written in 1984, its role in providing a basis
ttes for the verification of on-pack declarations of smoke constituent yields has becom

cal basis of the confidence intervals for nicotine-free dry particulate matter (NFDPM),
N monoxide (CO) that are listed in Table 3.

ources of variability arising in cigarettexmanufacture and in the determination of smok
hinations of smoke constituent yields:should be made on the population manufactured for

hufacturers' factories or importers"warehouses and that because of variations in cigarette
bmpling over a period of time” mode should be used wherever possible.
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tion from a
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representing
ings, and the

5 of sampling
b increasingly
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ant. For this reason a guide to the statistical evaluation and reporting of results is included to clarify the

nicotine and

e constituent

bnents are described in Annex B and-in Technical Report ISO/TR 22305. It is recompmended that
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manufacture
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Cigarettes — Sampling

1 Scope
This International Standard specifies two methods of providing representative samples of'@|population of
cigargttes manufactured for sale. Different procedures are specified (see Table 1) accerding to whether
sampling is undertaken at the point of sale or at a factory.
a) Sampling “at one point in time” provides for appraisal of the chosen propertiés of the ciggrettes on that
ofcasion. Sampling is carried out within as short a period as possible.
b) Sampling “over a period of time” provides for on-going appraisals. [t\can be considered for practical
plrposes as a series of samples each taken “at one point in time”.
Table 1 — Sampling possibilities
Sampling mode
Sampling procedures At.one time Over a period
(instantaneous) (continuops)
A At point of sale Subclause 4.1 a
B At a factory Subclause 4.2 Clause p
@  Procedure A over a period of time is possible but is/not specified in this International Standard.
This Ipternational Standard provides\information on the statistical basis for the treatment of data and gives

estimates, based on practical experience, of the typical confidence intervals for NFDPM, nic

yields

smoked in accordance with. the procedures specified in ISO 3308, ISO 3402, ISO 4387, ISO 845

ISO 1

2 N

The f
refere

which may be found when a product is sampled in accordance with this International

D362-1 and 1SO 10362-2.

ormative references

bllowing referenced documents are indispensable for the application of this docume
hces, only the edition cited applies. For undated references, the latest edition of th

btine and CO
Standard and
4, 1ISO 10315,

ht. For dated
e referenced

docu
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ISO 2602:1980, Statistical interpretation of test results — Estimation of the mean — Confidence interval

ISO 4387:2000, Cigarettes — Determination of total and nicotine-free dry particulate matter using a routine
analytical smoking machine

ISO 5725-2:1994, Accuracy (trueness and precision) of measurement methods and results — Part 2: Basic
method for the determination of repeatability and reproducibility of a standard measurement method

ISO 8454:1995, Cigarettes — Determination of carbon monoxide in the vapour phase of cigarette smoke —

NDIR

method
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ISO 10315:2000, Cigarettes — Determination of nicotine in smoke condensates — Gas-chromatographic
method

ISO 10362-1:1999, Cigarettes — Determination of water in smoke condensates — Part1: Gas-
chromatographic method

3 Terms and definitions

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

3.1
factory
place of manyfacture or its associated distribution depots or the warehouse of an importer

3.2
sale unit
quantity of cidarettes ready to be offered for sale to the public

NOTE Theé commonly sold packet of 20 cigarettes is used as the basis of this International Standard, but cigprettes
are also sold lopse and in other size packets.

33
carton
commercial ppckage available within a factory

EXAMPLE Packets of 20 cigarettes are usually put into cartons ofi2Q0 cigarettes.

3.4
place of purghase
town, village |or district within the area to be sampléd; or that part of the area where the cigarett¢s are
available

NOTE Examples of boundaries are those of cantons, local government districts, electoral areas, postal code afeas or
any boundarieq in accordance with the geographical context, or others.

3.5
sampling point
specific locatjon representing different kinds of sampling points (e.g. shop, specialist tobacco shop,| auto-
vending machjine, supermarket{-place in warehouse, place in factory) from which an increment is to be tgken

3.6
population
aggregate of $ale units*to be sampled

NOTE The definition includes different sub-populations, three of which are given in 3.6.1 to 3.6.4.

3.6.1
population available to consumers
aggregate of sale units in retail outlets in a given area, at any time in a given time period

3.6.2
population manufactured for sale
aggregate of sale units at a factory

3.6.3

stratification

the division of a population into mutually exclusive and exhaustive sub-populations (called strata), which are
thought to be more homogeneous, with respect to the characteristics investigated, than the total population

2 © I1SO 2006 — All rights reserved
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3.6.4
stratified sampling
in a population that can be divided into different mutually exclusive and exhaustive sub-popul

243:2006(E)

ations (called

strata), sampling carried out in such a way that specified proportions of the sample are drawn from the

different strata and each stratum is sampled with at least one sampling unit

3.7
increment
sample of cigarettes taken at one time, at one sampling point

3.8
sub-increment

indiviqual groups of cigarettes making up an increment

3.9
sub-fleriod sample
increment taken when sampling over a period of time

3.10
laboratory sample
sample intended for laboratory inspection or testing

3.11

test sample

cigargttes for test taken at random from the laboratory sample and which are representative
increments making up the laboratory sample

3.12
test portion

group|of cigarettes randomly selected from the test-sample for a determination
3.13
lot
definife quantity of some product, materialor service, collected together and submitted for exami

NOTE An inspection lot may coriSist of several batches or parts of batches.

[ISO 3534-2:1993, definition13.5]

4 Sampling mode: at one time
4.1 |Procedure for sampling at the point of sale

4.1.1 | Selection of the number and choice of sampling points

f each of the

nation

The number of sales units to be taken and the number of places of purchase to be random

ly sampled is

determined by the size of the area in which the cigarettes are sold. Select the appropriate numbers according

to Table 2.
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Table 2 — Sampling requirements

. . Number of sales units to be
Total number of Number of sampling points k h l .
sampling points to be randomly sampled taken at each sampling point
for each laboratory sample
> 20 20 2
>10 <20 10 4
>5<10 5 8
4 4 10
3 3 14
2 2 20
1 1 40

If the procediire in Table 1 cannot be used, an alternative may be used with a justification in the sampling

report. This m

that a repres¢ntative sample is taken. When used, a total of at least 40 sales units,-when possible, sh

obtained.

NOTE
number of sa
representative
samples.

When a saled
produce the r
fact that each

The sampling
purchase.

The choice of
that sampling

sampling schéme.

Each kind of §
shall make ug

Sampling shs
been made af

Table 2 is applicable to a sample of 800 cigarettes. If there is more<than one testing laboratory th

ay be independent of the size of the sales area, and not at random, but\is)satisfactory pr

es units is increased appropriately. It is necessary to make‘sure that each laboratory san
pf the population, e.g. if more than one carton is sampled they should be subdivided between the lab

unit does not consist of a packet of 20 cigarettes;:adjust the number of sales units samp
bquired number of cigarettes. In case of more laboratories special attention shall be given
laboratory has a matched sample.

points from which the sales unit shall be\obtained are to be distributed throughout the pl

sampling points shall, whenever possible, reflect the pattern of retail distribution of cigare
place to be sampled. This is.usually done by defining several kinds of sampling points fo

ampling point is randomly sampled throughout the place of purchase and, in total, the incr|
a defined proportiof-of the whole sample.

Il only be carrjed out at another kind of sampling point after two unsuccessful attemptg
the specifiedpoints.

4.1.2 Consfitution‘of the laboratory sample

41.21

Frotmeach sales unit take cigarettes in equal proportions for the laboratory samples (see Ta

bvided
all be

en the
ple is
bratory

led to
to the

ace of

ttes in
 each

ement

have

ble 2).

41.2.2

If cigarettes of the same name and characteristics are required for several individual

determinations, sufficient sale units shall be obtained from each sampling point. If several laboratories are to
run tests, an equal number of sale units from each sampling point shall be contained in each laboratory

sample.

41.2.3
information th

a)
b)

c)

at is relevant to the use of the data produced from tests upon it, such as:

name of the cigarettes and any other characteristics;
date of sampling;

place of purchase;

Each laboratory sample shall be so labelled as to link it with all the manufacturing or packaging
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d) kind of sampling point (if defined);

e) sampling point (address of retail outlet);

f)  destination (i.e. the laboratory to which the samples are destined);
g) marks on tax stamp, banderole (if any);

h) printed smoke yields (if any).

41.2.4 The sample(s) shall be obtained in as short a time as possible not exceeding 14 d.

41.2.5 Al the samples shall be packed securely with adequaie protection agdinst damage
(e.g. mechanical damage, severe changes in humidity, temperature) and sent to each laboratetly by the most
expeditious means.

41.2.6 A list of samples in each despatch on that day shall be sent to each laberatory, upder separate
cover fin a separate mailing.

4.1.3 | Constitution of the test sample

4.1.3.1 There will be several determinations (e.g. in 1SO 4387, replicate smoking runs [and smoking
channels) carried out at each laboratory and the test sample will bendivided into test portions,| one for each
deterrpination.

4.1.3.2 The sub-increments in the laboratory sample “are first individually identified. They are then
inspe¢ted and, if several versions are found (e.g. cigarettes or packets with visible differenges), they are
separated so that separate tests can be carried out on each of them.

41.3.8 From the laboratory sample cigarettesiare taken at random from each sub-increment making up
the laporatory sample in such a way as to ensure that the cigarettes are representative of ea¢h of the sub-
increments.

4.1.3.4 An equal number of cigarettes from each sub-increment is taken to provide a tgst portion on
which|one determination will be carried out.

41.3.p Each test portion is.labelled to show which sub-increments are represented.
NOTE This information may be needed later for the statistical analysis. If the variability of the sample [s required, see
Clausg 6.

41.3.6 Each laboeratory shall arrange its work as described in 4.1.3.1 to 4.1.3.5.
4.2 |Procedure for sampling at the factory

4.2.1 | Principles

4211 Sampling is carried out by a suitably trained person. If the manufacturer so requests, the sampler
will take a replicate sample for the manufacturer's use (see 4.1.2.1).

421.2 Samples shall only be taken from the finished product within a given short-time period (days) and
should be ready for commercial distribution. All factories, stock rooms and warehouses containing finished
products shall be included in the population to be sampled.

4213 An external sampler shall bring written details of the purpose of test, name of the cigarette and
number 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. Factory internal
sampling shall be well documented and contain the name of the cigarette, the name of the sampler, sampling
locations and date of sampling.

© I1SO 2006 — All rights reserved 5
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4.2.2 Sampling

4221 To make up each increment required, draw one or more cartons or packets of cigarettes at
random from each sampling point to form the necessary laboratory samples.

4.22.2 Take the increments from as many sampling points as possible distributed between the factories
where the cigarettes are made or imported and distributed as far as possible in proportion to the production at
these factories, provided that every factory is sampled so as to ensure a statistically satisfactory
representation of the population. If the population has several strata (e.g. packets from different machine
rooms or factories), then the increments should be drawn from all the strata, in proportion to their respective

sizes.

4.2.2.3 If
required, he
considered ag

4.22.4 Tl

the sampler finds that the stock available is not adequate to take the number of incre
shall arrange a further visit to complete the sampling. Samples taken within 5-d._sh
one laboratory sample.

he procedure of sampling is illustrated in Figure A.1.

4.2.3 Consfiitution of the laboratory sample

The laborator

y samples are prepared as in 4.1.2.

4.2.4 Consfiitution of the test sample

The test samples are prepared as in 4.1.3.

5 Sampli

5.1 Gener

The procedur

For some pu
year) is requi
that are obtai
time of colled
potential prok
cigarettes anq
may be occas
are difficult to

hg mode: over a period of time

Al

bs described in Clause 4 are concerned with sampling “at one point in time” [see a) in Clau

ed and may be obtained, by dividing the sample required into a number of sub-period sa
hed and tested at different' times. It is important that each sub-period sample be tested
tion and not saved.in_order to test the whole sample at the end of the period. This
lems connected with-ageing of the sample and ensures that variations over time in bg
the laboratory determinations are taken into account in the measure of sample variability.
ions when itds.necessary to sample at a point of sale over a period of time. Since the r¢
define, this‘procedure is not specified in this International Standard.

5.2 Procedure for sampling over a period of time at the factory

The time per

odZchall ha Angdad nta At Inaet £ ~Anpial ol A o aach naria, aach-cub

poses a sample representing-Cigarettes available over a period of time (e.g. six monthg

ments
all be

se 1].

or a
mples
at the
hvoids
th the
There
asons

eriod

DL | K dao ih Ad
OC—oTan— T UrviaT U to—aot oSt ve—oguat SHO FUIIU\J\J H—eaer—SHb POt Catim—ouo

sample shall be taken from every sub-period from every factory 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 laboratory sample. The total number shall be the same
as that required for a sample at one point in time and they 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 A.1.
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tatistical evaluation and reporting

Statistical evaluation

There are, potentially, many applications that require sampling of cigarettes manufactured for sale, ranging
from the determination of smoke constituent yields to measuring physical properties on the unsmoked product.
There are also different purposes for testing such samples. For example, for quality monitoring or to provide
statistics for checking that cigarettes comply with on-packet declarations, currently of NFDPM, nicotine and

CO.

Despite this diversity of application and purpose, the principles of statistical evaluation are similar for most

situati
mean
form d

Altho(
formu
with t
check

6.2

In any
wrong
recom

6.3

There
itself.
term,
sampl

be taken into consideration.

The m
in acc

NOTE
likely t

6.4

In the
detern

NS, Caboratory Measurements made on the product Samples are USed 1o estimate a.5
value or difference), which then requires qualification in terms of its statistical variation,
f a confidence interval.

gh this International Standard is primarily concerned with product sampling, itis-also neq
ating an appropriate confidence interval, to incorporate components of statistical variati
ne product measurement. This is reflected in the confidence intervals given in 6.3 for th
ng that cigarettes comply with on-packet declarations of NFDPM, nicoting-and CO.

Outliers

body of experimental data there might be outliers, observations in which something m
to give a faulty result. The tests for outliers described in ISO 5725-2 shall be
mended criteria for rejecting observations followed.

Confidence interval

are two major sources of statistical variation™= the laboratory measurement (analytical) arn
Both the product and the measurementssmade on it fluctuate over time (both in the shc
see Annex B), whilst analytical measurements also vary between laboratories, even
es of cigarettes. Rounding of reported values provides an additional source of variability

ethod described in ISO 2602)to calculate confidence intervals shall not be used because s
brdance with this International Standard are not strictly random.

The objective of.the confidence interval is to ensure that on average only one in every 20 det
b be outside of this.interval purely by chance.

Applications to the verification of cigarettes yields

context of packet labelling, smoke constituent yields (currentty NFDPM, nicotine
hined. from laboratory tests carried out by the manufacturer on cigarettes sampled fro

atistic (e.g. a
usually in the

essary, when
bn associated
e purpose of

ny have gone
used and its

d the product
rt and longer
for matched
that needs to

amples taken

erminations are

and CO) are
m production.

Chech

s by a designated laboratory would occur later, after the manufacturer has determined 3

nd printed its

values on the cigarette packet. It follows, therefore, that the statistic, Z, for which a confidence interval is to be

obtain

Z

where

M,

ed can be defined as:

=My — My

m is the manufacturer mean;

My, is the designated laboratory mean obtained at a later date.

The statistical task is then to combine the relevant components of variance in such a way that a confidence
interval describes the extent of the variability in the difference, Z, between the mean values obtained by two
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separate laboratories on different samples of cigarettes. This has been studied in some depth and
ISO/TR 22305 [8] sets out the basis for the confidence intervals, Z, given in Table 3 for NFDPM, nicotine and
CO. The conclusions within the report are based on practical experience of verifying these measurements in a
number of different marketplaces underpinned by a theoretical consideration of the sources of statistical
variation. The intervals, Z, given in Table 3 are expressed as percentages of the on-packet declared values.

When samples are obtained at one point in time (i.e. as under 4.1 and 4.2), wider confidence intervals are
required since certain longer term components of variance are not ‘averaged out’ to the same extent.

Table 3 — Confidence interval

Sal‘up:iug
Srrtke constituent and
ISO measurement method Over a period of time At one point in_time
(Clause 5) (4.1 and 4:2)
NFDPM (IBO 4387 and ISO 10362-1) +15 % +20 %
Nicotine (ISO 10315) +15% 20 %
Carbon mpnoxide (ISO 8454) +20% +259,
NOTE ThEse confidence intervals will not be smaller than + 1 mg for NFDPM, + 1,5 mg for CO_and + 0,1 mg for nicotine.

NOTE
smoke analytes
derived in acco

7 Sampli

The sampling

a) dates betf

b)

C) number g

d) pumber
incremen

e)

f)  reference

8

area from which samples were drawp-(or the area served by the factories/warehouses sampled);

intentional changes-a the product, e.g. change in printed smoke yield values;

ng report

report shall include the following particulars:

ween which sampling was carriedout;

to this tnternational Standard, i.e. ISO 8243:2006.

f times sampling was garried out and the number of increments sampled;

Altihough practical experience of confidence intervals at the time of the‘current revision encompasses only the
NFDPM, nicotine and CO, confidence intervals for additional,smoke constituents may be added to Table 3
rdance with the principles set out in this standard as experience develops.

bf places sampled,\principles of factory/warehouse sampling (detailed tables of number of
ts from each facCtory/warehouse are not necessary);
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