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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 Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Tobacco and tobacco products — Monitor test piece for
smoking machine — Requirements and use

1 Scope

This document describes the requirements for a monitor test piece for smoking machine as well as its

use.

2
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Normative references

following documents are referred to in the text in such a way that sonieyor all of t
Fitutes requirements of this document. For dated references, only the.edition cited
ted references, the latest edition of the referenced document (including any amendme

}387, Cigarettes — Determination of total and nicotine-free-dry particulate matter usi
rtical smoking machine

e determination of repeatability and reproducibilityiof a standard measurement method
870-2, Control charts — Part 2: Shewhart contral charts

454, Cigarettes — Determination of carbon-monoxide in the vapour phase of cigarette sm
od

10315, Cigarettes — Determination-of nicotine in total particulate matter from the
e — Gas-chromatographic method

10362-1, Cigarettes — Determination of water in total particulate matter from the
e — Part 1: Gas-chromatographic method

0362-2, Cigarettes =-Petermination of water in smoke condensates — Part 2: Karl Fisch

0778, Cigarettes”— Routine analytical cigarette smoking machine — Definitions a
tions with anntense smoking regime

0779, Cigdrettes — Generation and collection of total particulate matter using a routi
ing mgchine with an intense smoking regime

ISO 4

308, Routine analytical cigarette-smoking machine — Definitionstand standard conditions

heir content
applies. For
hts) applies.

ng a routine

725-2, Accuracy (trueness and precision) of measuremeiit' methods and results — Part 2: Basic method

oke — NDIR

mainstream

mainstream

e method

nd standard

he analytical

2253, Cigarettes — Determination of nicotine in total particulate matter from the mains

ream smoke

with

an intense smoking regime — Gas-chromatographic method

[SO 22947, Cigarettes — Determination of carbon monoxide in the vapour phase of cigarette smoke with an

inten

se smoking regime — NDIR method

3 Terms and definitions

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

[SO and IEC maintain terminology databases for use in standardization at the following addresses:

© ISO

[SO Online browsing platform: available at https://www.iso.org/obp

[EC Electropedia: available at https://www.electropedia.org/
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31

monitor test piece

sample produced for a specific test purpose, validated to fulfil requirements within specified tolerances
and intended to be used for laboratory purposes only and labelled to clearly indicate that it is not for
human use

Note 1 to entry: A monitor test piece is a sample taken from a batch of cigarettes that show the greatest
homogeneity with regard to their physical, chemical and smoke yield characteristics.

3.2
analysis value
result of a sipekingtestand-analysiscarried-outfolowingl

(or ISO 1034

S0 4387 1S0 8454 1S0 10315 andISO010362-1
SAS G S A R A s i S As ae o s s A e o

2-2) or, for intense smoking, following ISO 20779, ISO 22947 and ISO 22253, respectively

4 Requirements

4.1 The monitor test pieces shall be produced from one production batch.

4.2 The ni of at

least two ye

imber of monitor test pieces produced shall be sufficient to cover the needs of a period|
Ar'S.

4.3 For rd
possible, it {
stems, humg

asons of homogeneity, the cut tobacco used shall be taken' from one well-mixed bat
s advisable to use a single grade of tobacco with no addition of further materials, su
ctants or flavours, to avoid unnecessary heterogeneity of the blend).

th (if
ch as

4.4 The
productio

Tn—tobacco materials used, such as cigarette-paper and filters, shall be taken from one
n patch and strict quality-control measures shall’be applied during the production of the filters.
Recommended specifications for the production of‘the monitor test piece are given in Annex A.

The requirements shall include a stable yield\for carbon monoxide which is best obtained with a
ventilated filter. Therefore, the recommendation is that the monitor test piece is unventilated.

non-

If it is necesfary to use humectants forthe tobacco, only glycerol is allowed. Propylene glycol cannjpt be
used due tolits high vapour pressure,wWhich can lead to uncontrolled (undetected) loss of mass diiring
conditioning.

4.5 The pj
piece shall 1

roduction toleraticés on tobacco mass, circumference and draw resistance of the monitof test

e controlled@s precisely as possible.

sical,
ce in

y necessapy to modify production practices to obtain the required consistency in phy|
d smeke yields of the monitor test pieces (see example for CORESTA Monitor Test Pig

It is normal
chemical an|
Table A.2).

Mass control is critical in the production of a reliable monitor test piece. Excessive mass variation
contributes to unacceptable variation in smoke yields.

4.6 The monitor test pieces in a lot shall show consistent values for the content of nicotine-free dry
particulate matter, nicotine and carbon monoxide in their smoke yields under the use of the smoking
regime specified in ISO 3308 and for the content of nicotine and carbon monoxide under the use of
smoking regime specified in ISO 20778. This consistency shall be assessed by means of a comparative
study of sufficient size; the size chosen depending on whether the monitor is for local or broader use (see
ISO 5725-2).

4.7 The packaged monitor test pieces shall be stored at a temperature below or equal to +4 °C until
they are to be used.

© ISO 2021 - All rights reserved
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of hygiene. Normally, a storage temperature of +4 °C is sufficient for monitor test pieces.

Other reference standards in the tobacco field require a storage temperature below -16 °C for reasons

4.8 The product design shall ensure that the smoke yields (nicotine-free dry particulate matter,
nicotine and carbon monoxide) are sufficiently high per monitor test piece (see example in Table A.4) so
that the influence from a possible offset in the smoking machine settings can be distinguished from the
normal variation of the smoke yields.

4.9

It is essential to make the monitor test piece clearly distinguishable from commercial cigarettes.
The monitor test pieces shall be packed in hard boxes of 20 which should be carrying a text.

EXAN

r

5

Test
part
ISO §

run in accordance with ISO 5725-2. For the intense smoking regime, the'test for carbon m

nicot
Moni
purp
cons

Int

Samjples are of no commercial value/value given fof,custom purposes only and/or purpose

purp
NOTH
NOTH
study

6 1

6.1

A da
infor

6.2

8

PLE Monitor No. X, for laboratory purposes only and not for human consumption [date.o

[esting

g of the lot, including determination of the values for carbon mofigxide, nicoti
ulate matter and nicotine in the smoke, shall be carried out in.acecordance wit
454, 1SO 4387, ISO 10315 and ISO 10362-1 or ISO 10362-2 in the form of an interlab

ine shall be performed in accordance with ISO 20778, ISO 20779,"ISO 22947 and ISO 2
tor test pieces for daily routine use may be produced-by the individual company
stency between laboratories, it is advised to use monitor test pieces from a common s

case that the monitor test pieces shall be shipped, it is recommended to add an id

oses only, not for resale. This gives a clear statement about the intended use of the test
1  Atpresent, a monitor test piece is available from CORESTAIS] (6],

2 The CORESTA monitor test piece'is tested annually for consistent smoke yields in an in
in accordance with ISO 5725-2.

Data sheet information

General

fa sheet from-the source of supply of the monitor test piece shall be included. It shall
mation setiolit in 6.2 and 6.3.

General production specifications

F production].

ne-free dry
h ISO 3308,
ratory trial
pnoxide and
p253.

for its own

oses. However, for the purposes of interlaboratory comparisons or for comparison ¢f analytical

purce.

entifier like.
: For testing
pieces.

erlaboratory

contain the

The

specifications for test piece length, test piece diameter, test piece mass (including

ts standard

deviation), filter length, tipping length, filter material.

6.3

Analysis values from interlaboratory testing

The results from the interlaboratory testing of the monitor test piece, comprising:

© ISO

the smoking regime being used;
the butt length used;
the type of smoking machine used;

the average and standard deviation of the results for nicotine in the smoke;

2021 - All rights reserved
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applicable;

the two

7 Use

the average and standard deviation of the results for carbon monoxide in the smoke;

-sided confidence interval for the mean values, with a confidence level of 95 %.

7.1 General

the average and standard deviation of the results for nicotine-free dry particulate matter, if

Monitor tes
a cigarette-
particular,
cigarettes if

As monitor
give smoke
declaration
regarded as

The routine
commonly ui
of the value

smoking machine for routine analyses in accordance with ISO 3308 or 1SQ.(2077
hey are used to assess whether the analytical process related to the machine-smoki
“in statistical control” (see ISO 7870-1).

test pieces are produced for process-control purposes, the product design is chos
yields which are well suited to these purposes and thus may well fiot conform to of]
restrictions. In this context, it should be understood that the monitor test piece is not
a commercial cigarette.

use of monitor test pieces can vary from laboratory to laberatory and between thq
sed types of analytical smoking machine. The general prificiple is to evaluate the consist
5 of the essential parameters (such as puff number, carbon monoxide in the vapour p

[ pieces are used to monitor the stability of the analytical processes involved whett lIlSiIlg

8. In
ng of

bn to
ficial
to be

two
ency
hase,

total particfilate matter and nicotine as well as water in total particulate matter of mainstream smoke

and nicotind

Monitor tes
test pieces s

NOTE 1
specified in I

The smoke
described i1

The smokin
gives one a
4 average 1
3 cigaretteg
smoking pr(

-free dry particulate matter, if applicable) by using-control charts.

hall not be used for correcting or calculatihganalytical data from investigation sampl

The monitor test piece cannot control the process of vent blocking required by the smoking r¢

50 20778.

rields are normally based upon the smoking of at least 20 monitor test pieces/cigarett]
ISO 4387 or in ISO 20779.

p of 20 cigarettes under ISO 3308 conditions or 10 cigarettes under 1ISO 20778 condi
Verage result from_d rotary smoking machine, whereas a linear smoking machine

in each of 4 channels under ISO 20778 conditions. This means that the variation i
cess shall be“determined by different methods for linear and rotary smoking machine

the rotary mpachine, the variation may be determined as a “between smoke runs” variation wherea

variation fo
In other wqa
single result

" the linear machine may be determined from the 4 individual results from the 4 char
rds, the process variation from the rotary smoking machine is based on “indepen

pieces are not to be used for calibration purposes, and the results obtained with mopitor

LS.

gime

€S as

kions

bives

esults from smoking 5 cigarettes in each of 4 channels under ISO 3308 conditions or

n the
5. For
s the
nels.
lent”

swhile the variation from the linear smoking machine can be based on 4 results fro

smoke run

utfrom 4 "indpppndpnf" channels

l’lll one

This means that different types of control charts shall be used for linear and rotary smoking machines.
The actual choice shall be made according to the actual demands and cannot be specified to fit all needs.
[SO 7870-2 gives advice on, and examples of, the practical use of control charts.

NOTE 2

practical experience from daily use.

Figure 1 illu

strates the use of monitor test pieces in routine smoking analysis.

This advice is based on the statistical theory described in ISO 7870-1 and ISO 7870-2 combined with

IMPORTANT — When analysing the control chart, always test for assignable causes in accordance
with ISO 7870-2.

© ISO 2021 - All rights reserved
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Construct the control chart in accordance with ISO 7870-1 and ISO 7870-2

Smoke and analyse
monitor test piece
Resgl‘? for No Search for Eliminate
e errors errors
0.K?
Average Search for
0.K? errors
No
Smoke
cigarette
samples ~Can
Yes cigarette
results be regarded
Smoke and analyse as valid?

monitor test piece

Result for

e No Search for Eliminate
variation

errors errors
0K
Average Search for
0K? errors

\J

And so on

Figure 1 — Flow chart for use of monitor test pieces in routine analytical smoking

7.2 Practical procedures for the use of monitor test pieces
The practical procedures for use of monitor test pieces are based upon the condition that the consistency

of a process can be evaluated by analysing control samples at chosen intervals, and comparison of the
test results graphically in a control chart (see [SO 7870-1).

© IS0 2021 - All rights reserved 5
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The frequency at which the monitor test pieces shall be analysed cannot be specified. It depends on the
local need. However, the following considerations describe the importance of a practical choice (see
also ISO 7870-2:2013, 11.4).

Under the condition that the analytical process is consistent (stable), it is assumed that all the analytical
results obtained between two valid results from the monitor test pieces are also valid. In contrast,
results obtained during a period which begins with a valid check result and ends with a non-valid check
result shall be regarded as non-valid until further investigations have indicated their validity. Thus,
there is arisk of having to reject these results and having to repeat the analysis. To avoid the loss of large
numbers of results, it is important to analyse the monitor test piece at sufficient intervals to reduce this
risk. It becomes a balance between analytical capacity and need for confirmation of consistency.

The procedlllre for the two types of smoking machine will be different but based, of course, ypen the

same principle: sequential smoking and confirmation of the validity of the smoking results.

The followir

a)

lg procedure can be recommended.

For the fotary smoking machine

At the |
with th
procedy

‘med
this

peginning of a series of smoking analyses, a smoking run and an-analysis is perfo
e monitor test piece. At practical intervals (for example for each,10to 15 smoke runs)
re should be repeated, ending the day with smoking of the monitor test piece.

b) For the |inear smoking machine

At the bl
channel

on of
pated
runs.
renly

eginning of a series of smoking analyses, the monitaox test piece is smoked on a selecti
s (4 would normally fit into a smoking plan). During the daily smoking, this can be repe
at a prartical frequency, with test pieces being smoked.0n 4 channels for every 2 or 3 smoke
To secufre the best information, it is important thatismoking of the monitor test piece is ej
distribyted on all channels over a period of time.

7.3 Practlical use of control charts

The analysi
control chai
evaluated.

It is possiblg

5 values from smoking and analysis of monitor test pieces are plotted on the approp
ts (see ISO 7870-1 and ISO 7870-2) so that the results for average and for variation c:

 to use control charts beth where standard values are given and also where the stan

riate
in be

dard

values are npt given (see ISO 7870-2:2013, 5.1, 5.2). This means that control charts can be constrycted

for the indiy
control char

The control
limits (see I
consistency
(see ISO 787

ridual laboratory-without knowledge of the official target values for the test piece, by
t can also be constructed with reference to target values.

charts mayhave both warning and action limits (see ISO 7870-2) or only one set of co
SO 7870-2). Either kind of control chart can be used, but for the correct evaluation d
of the:analytical process, it is very important that the rules for testing for assignable c4
0-2:2013, Introduction and Clause 8) are followed.

t the

ntrol
f the
juses

Itis a matter of choice whether to use control charts with or without target values combined with one set
or two sets of control limits. It depends on the actual needs. It might be practical to combine the target
values from the interlaboratory testing with the results from the individual laboratory's own routine
check. On the other hand, this can be impractical for laboratories which have analytical averages which
differ from the target values. In these cases, the consistency check will be affected by the obstruction of
the control limits by the official target values, and it can be better to determine any difference between
the local average and the official average by other statistical methods for differences between variances
and between averages.
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It is recommended that the specifications in Tables A.1 to A.4 be met for CORESTA monitor test piece
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Annex A
(informative)

Monitor test piece — Example of specifications

production.
Table A.1 — Tobacco blend and cut rag

Parameter Description
Typq of tobacco Flue cured lamina without stems
Additives Preferably none, but absolutely no more than 2 % glycerol
Cut width ~0,9 mm

Table A.2 — Monitor test piece dimensions

Parameter Value
Test|piece length x83 mm (king size)
Test|piece diameter =7,8 mm
Test|piece mass ~980 mg (with a standard deviation of equal or below 25 mg)
Testpiece pressure drop |=1,4 kPa?
Rod |ength x62 mm
Rod mass %820 mg
Tobacco mass =780 mg
Tob4acco density %260 mg/cm3
Tobdcco moisture ~12,0 %
a2 Pressure drop may also be expressed in millimetres water gauge (mmWwG). 1,4 kPa ~ 140 mmWG.
NOTH Detailed information is published in the “CORESTA Technical Guide No 8” [2].

© IS0 2021 - All rights reserved



https://standardsiso.com/api/?name=11cf329f30240a1f176ae458d56e08d7

	Foreword
	1 Scope
	2 Normative references
	3 Terms and definitions
	4 Requirements
	5 Testing
	6 Data sheet information
	6.1 General
	6.2 General production specifications
	6.3 Analysis values from interlaboratory testing
	7 Use
	7.1 General
	7.2 Practical procedures for the use of monitor test pieces
	7.3 Practical use of control charts
	Annex A (informative)  Monitor test piece — Example of specifications
	Bibliography

