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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 conformity assessment, as well as information about ISO'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 217, Cosmetics, in collaboration with 
the European Committee for Standardization (CEN) Technical Committee CEN/TC 392, Cosmetics, in 
accordance with the Agreement on technical cooperation between ISO and CEN (Vienna Agreement).

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.

This corrected version of ISO 21392:2021 incorporates the following corrections:

— the definition of Formula (1) has been corrected.
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Introduction

This document specifies an analytical procedure for the determination of trace levels of heavy metals 
(e.g. chromium, cobalt, nickel, arsenic, cadmium, antimony and lead) in finished cosmetic products by 
inductively coupled plasma mass spectrometry (ICP-MS) after pressure digestion of the sample. This 
type of analytical procedure is widely described in other areas such as environment [9][10][11], food[9][10]
[11] and pharmaceutical industry [12][13][14][15]. While it maximizes the detection of trace levels present 
in cosmetic products, it does not provide any methodology to directly evaluate systemic exposure of 
the consumers.
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Cosmetics — Analytical methods — Measurement of traces 
of heavy metals in cosmetic finished products using ICP/
MS technique

1 Scope

This document provides a method for quantification of trace levels of heavy metals in cosmetic products.

This document refers only to chromium, cobalt, nickel, arsenic, cadmium, antimony and lead. The 
methodology can apply to other elements, however, it is the responsibility of the analyst to demonstrate 
that it fits that purpose.

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 document. For dated references, only the edition cited applies. For 
undated references, the latest edition of the referenced document (including any amendments) applies.

ISO 3696, Water for analytical laboratory use — Specification and test methods

3 Terms and definitions

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

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 http:// www .electropedia .org/ 

3.1
validation range
range from the upper to the lower concentration of samples used for the method evaluation

3.2
validated range
range of concentrations between the upper and lower levels that the method performance has been 
demonstrated to be compliant with the method requirements

4 Principle

Trace levels of heavy metals in cosmetic products are quantified by ICP-MS measurement of the solutions 
following digestion of the cosmetic products. Digestion takes place with mineral acids in sealed vessels 
heated to 200 °C by microwaves, producing high pressures.

In the sample preparation procedure, cosmetic ingredients are digested by using a nitric acid/
hydrochloric acid mixture allowing the trace levels of heavy metal to be solubilized for measurement. 
It is possible that some cosmetic inorganic ingredients, such as silica or titanium dioxide, are not 
completely digested under the conditions of this document and that heavy metal confined in such 
ingredients are not fully extracted. However, the level of heavy metal trapped in these inorganic 
materials is not considered to significantly contribute to the exposure level of consumers to these 
heavy metals. The use of ICP-MS ensures reliable measurement of trace levels of heavy metals due to its 
proven high sensitivity and selectivity.
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