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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.

The procedures used to develop this document and those intended for its further maintenance are
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the
different types of ISO documents should be noted. This document was drafted in accordance with the
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of
any patent rights identified during the development of the document will be in the Introduction and/or
on the ISO list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and
expressions related to conformitylassessment,|ds) well?asjinformation aboit\[SO's adherence to the
World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT), see www.iso.org/
iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 126, Tobacco and tobacco products.

This fourth edition cancels'and replacesithe thirdeedition'(1S0'10315:2013),-whiclvhas been technically
revised.

The main changes compared to the previous edition are as follows.

— The term "smoke condensate(s)" has been replaced with either “total particulate matter” or "total
particulate matter from the mainstream smoke" throughout the document.

— Extraction solution and calibration solutions stored at low temperature, are equilibrated to ambient
temperature before use (5.7).

— The linear regression equation for calibration is calculated by regression analysis with the area
ratios in accordance with the nicotine concentrations (7.3).

— Data in Clause 9 have been replaced with the results of ISO/TR 19478-1.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

This document may be considered as part of a set produced by ISO/TC 126 which describes the
determination of total and nicotine-free dry particulate matter (NFDPM) in total particulate matter
from the mainstream smoke. The set comprises ISO 3308, ISO 3402, ISO 4387, ISO 8243, 1SO 10315 (this
document) and ISO 10362-1.

A related International Standard, ISO 3400, determines total alkaloids, whereas this document
determines only nicotine by virtue of the gas-chromatographic separation. Occasionally, differences
can occur because of minor amounts of alkaloids other than nicotine in some types of tobacco.

Annex A provides information about the use of this method in conjunction with or simultaneously with
the gas-chromatographic method of water determination specified in ISO 10362-1.

No machine smoking regime can represent all human smoking behaviour.

— Itisrecommended that cigarettes also be tested under conditions of a different intensity of machine
smoking than those specified in this document.

— Machine smoking testing is useful to characterize cigarette emissions for design and regulatory
purposes, butcommunication of machine measurements to smokers canresultin misunderstandings
about differences in exposure and risk across brands.

— Smoke emission data from machine measurements may be used as inputs for product hazard
assessment, but they.are not.intended to be nor, are they valid as.measures of human exposure or
risks. Communicating-differences between products in'machine measurements as differences in
exposure or risk is a misuse of testingiusing;ISO-standards,

© IS0 2021 - All rights reserved v
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Cigarettes — Determination of nicotine in total
particulate matter from the mainstream smoke — Gas-
chromatographic method

WARNING — The use of this document can involve hazardous materials, operations and
equipment. This document does not purport to address all the safety problems associated with
its use. It is the responsibility of the user of this document to establish appropriate safety and
health practices and determine the applicability of any other restrictions prior to use.

1 Scope

This document specifies a method for the gas-chromatographic determination of nicotine in total
particulate matter from the mainstream smoke. The smoking of cigarettes and the collection of
mainstream smoke are carried out according to ISO 4387.

NOTE ISO 20778 and ISO 22253 provide the determination method of nicotine in smoke with an intense
smoking regime.
2 Normative references

The following documents are referred to,in the text in such.a way that some or all of their content
constitutes requirements of this-decument. For-dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

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

3 Terms and definitions
No terms and definitions are listed in this document.

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at https://www.electropedia.org/

4 Principle

The total particulate matter from the mainstream smoke, which shall be obtained in accordance with
ISO 4387, is dissolved in an extraction solution containing an internal standard. The nicotine content of
an aliquot of the smoke extract is determined by gas chromatography, and the nicotine content in the
total particulate matter from the mainstream smoke is calculated.

NOTE In countries not in a position to use the gas-chromatographic method, reference is made to ISO 3400
for the determination of total nicotine alkaloids. In such cases, values obtained using the method described in
ISO 3400 can be used with the addition of a note in the expression of results.

5 Reagents

Use only reagents of recognized analytical reagent grade.

© IS0 2021 - All rights reserved 1
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5.1 Carrier gas, helium (CAS: 7440-59-7), nitrogen (CAS: 7727-37-9) or hydrogen (CAS: 1333-74-0)
of high purity.

5.2 Auxiliary gases, hydrogen (CAS: 1333-74-0) of high purity and air for the flame ionization detector.
5.3 Propan-2-ol (CAS: 67-63-0), with maximum water content of 1,0 mg/ml.

5.4 Internal standard, n-heptadecane (CAS: 629-78-7) or quinaldine (CAS: 91-63-4) of purity not less
than 99 %.

Carvone (CAS: 99-49-0), n-octadecane (CAS: 593-45-3), or other appropriate internal standards may be
used after assessment of their purity and determination that the internal standard does not co-elute
with other components in the smoke extract. The peak area of the internal standard in smoke extracts
should be monitored for consistency. In cases where inconsistencies are found, analysis of an extraction
of a smoke sample without the internal standard in the extraction solution should be performed to
confirm the absence of a peak in the smoke extract eluting at the same time as the internal standard
(see Clause 10).

5.5 Extraction solution, propan-2-ol (5.3) containing an appropriate concentration of internal
standard (5.4); this is normally in the range of 0,2 mg/ml to 0,5 mg/ml.

Solution not stored in a temperature-controlled laboratory shall be allowed to equilibrate to ambient
temperature before use.

5.6 Reference substance, nicotine (CAS: 54-11-5) of known purity not less than 98 %.
Store this between 0 °C and 4 °C and exclude light.
Nicotine salicylate (CAS: 29790-52-1) of known purity notlessthan 98 % may also be used.

The purity of the nicotine or nicotine sali¢ylatemaytbeverified in‘accordance with ISO 13276 or by any
other validated method.

5.7 Calibration solutions

Dissolve the nicotine (5.6) in the extraction solution (5.5) to produce a series of at least four calibration
solutions with concentrations that cover the range expected to be found in the test portion (usually
0,02 mg/ml to 2,0 mg/ml). Store these solutions at between 0 °C and 4 °C and exclude light.

Solutions stored at low temperatures shall be allowed to equilibrate to ambient temperature before use.

6 Apparatus

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

6.1 Gas-chromatograph, equipped with a flame ionization detector and a suitable data handling
instrument (see Clause 10).

6.2 Column, of internal diameter between 2 mm and 4 mm and preferably of length 1,5 m to 2 m.

The column is preferably made of glass, but other materials such as deactivated stainless steel or
nickel may be used. Stationary phase: 10 % poly(ethylene glycol) (PEG) 20 000 plus 2 % potassium
hydroxide on an acid-washed silanized support material, 150 pm (100 mesh) to 190 pum (80 mesh) (see
also Clause 10).
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