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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 on the meaning of ISO specific terms and expressions related to conformity 
assessment, as well as information about ISO’s adherence to the WTO principles in the Technical Barriers 
to Trade (TBT) see the following URL:  Foreword - Supplementary information

The committee responsible for this document is ISO/TC 217, Cosmetics.
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Introduction

Heavy metals occur naturally in the environment. Some heavy metals are utilized in many industries, 
and some in very small amount are essential minerals to life. On the other hand, heavy metals are often 
a concern due to their toxicity. Even for essential minerals, they can be a concern when excess amounts 
are ingested, or more generally, when the human exposure is too high, independently of the route of 
exposure.

Heavy metals are ubiquitous as they are found in nature (rocks, soil, water, amongst other sources). As 
such, these heavy metals can be found as impurities in raw materials, and, while not added intentionally 
to cosmetics, might be present as traces in finished products.[1][2]

The term “heavy metals” is widely used without a single definition. Commonly recognized heavy metals 
include, but are not limited to: lead, mercury, cadmium, arsenic, and antimony.

While it is acknowledged that heavy metal traces in cosmetic products are unavoidable due to the 
ubiquitous nature of these elements, companies have implemented numerous measures to monitor and 
control the amount that might be present.

This Technical Report presents the most common and typical analytical methods and tools for the 
detection of heavy metals in cosmetic raw materials and finished products.
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Cosmetics — Analytical approach for screening and 
quantification methods for heavy metals in cosmetics

1	 Scope

This Technical Report introduces most common and typical analytical approaches for screening and 
quantification of heavy metals of general interest at both raw material and finished product level. This 
Technical Report covers techniques from traditional colourimetric reaction, which can be executed 
without expensive instrument to the high-end one, like that of inductively coupled plasma-mass 
spectrometry (ICP-MS), which allows detection of elements at μg/kg level. Thus, this Technical Report 
covers the advantages and disadvantages of each analytical technique so that a suitable approach can 
be chosen.

The intent of this Technical Report is not to set or suggest acceptable concentration limits of heavy 
metals in both raw materials and finished products which have to be determined by each regulatory 
authority.

NOTE 1	 The term “heavy metals” is widely used without single definition.

NOTE 2	 Elements can be specified as heavy metals by one legislation, while not by others.

2	 Principles

2.1	 Planning

First, the approach is divided into screening and quantification of total heavy metals content. Heavy 
metals analysis requires not only technical knowledge and experience, but often requires expensive 
facilities and vigorous condition of sample preparation, especially when quantification of heavy metals 
content is investigated. The screening approach can contribute to identifying whether heavy metals 
levels should be determined using more quantitative methods.

An approach to analyse heavy metals in cosmetics products and raw materials consists of sample 
preparation method and detection method. Analytical testing conditions should be determined with 
appropriate combination of preparation method and detection method with acceptable validation data.

Sample preparation methods:

—	 leaching;

—	 digestion.

Detection tests and methods:

—	 colourimetric reaction;[3-8]

—	 x-ray fluorescence (XRF);

—	 atomic absorption spectrometry (AAS);

—	 inductively coupled plasma optical emission spectroscopy (ICP-OES), which is also known as 
inductively coupled plasma atomic emission spectroscopy (ICP-AES);

—	 inductively coupled plasma mass spectrometry (ICP-MS).

These approaches basically do not detect a difference between organic and inorganic compounds of an 
element. For example, they do not detect difference between metallic mercury and a phenylmercury 
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