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Foreword

This document (EN ISO 13138:2012) has been prepared by Technical Committee ISO/TC 146 "Air quality" in
collaboration with Technical Committee CEN/TC 137 “Assessment of workplace exposure to chemical and
biological agents” the secretariat of which is held by DIN.

This European Standard shall be given the status of a national standard, either by publication of an identical
text or by endorsement, at the latest by July 2012, and conflicting national standards shall be withdrawn at the
latest by July 2012.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. CEN [and/or CENELEC] shall not be held responsible for identifying any or all such patent rights.

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following
countries are bound to implement this European Standard: Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech
Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia,
Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain,
Sweden, Switzerland, Turkey and the United Kingdom.

Endorsement/notice

The text of ISO 13138:2012 has beentapproved by CENas.&EN SO 13138:2012 without any modification.
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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.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main task of technical committees is to prepare International Standards. Draft International Standards
adopted by the technical committees are circulated to the member bodies for voting. Publication as an
International Standard requires approval by at least 75 % of the member bodies casting a vote.

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.

ISO 13138 was prepared by Technical Committee ISO/TC 146, Air quality, Subcommittee SC 2, Workplace
atmospheres.
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Introduction

Aerosols comprise disperse systems of particles, liquid or solid, inorganic or organic, anthropogenic or natural
in origin. They are found in all working and living environments, indoors or outdoors. The range of aerosol types
is vast. Many can be hazardous to humans when exposure occurs by inhalation, leading to a wide range of
diseases, depending on where inhaled particles are deposited in the respiratory tract. Many specific diseases
such as asthma, bronchitis, emphysema, pneumoconiosis (including coal workers’ pneumoconiosis, silicosis
and asbestosis), and lung cancer are all known to be associated with aerosol exposures by inhalation. Protection
of workers and the general public therefore requires meaningful standards by which such exposures may be
regulated. The emergence of such standards goes back to the beginning of the 1900s, and has accelerated
in the decades running up to the publication of this International Standard with increasing awareness of the
associations between exposures and disease, along with better understanding of the nature of aerosols and
exposures to them. Even very early on, the particle-size role in the penetration of particles into, and deposition
within, the respiratory tract has been acknowledged. Based on a large body of research that has been conducted
since 1960 and before, understanding of the role of particle size in the distribution of and deposition of particles
in the various regions of the respiratory tract has led to the stipulation of particle size-selective curves that
provide guidelines for the performance of sampling instruments, of the type widely used by occupational and
environmental hygienists, that may be used to measure exposures in a way that is directly relevant to any of
the health effects of interest.

The original conventions, based on experimental data from carefully controlled inhalation studies with human
volunteers, were expressed as curves describing penetration to the region of interest as a function of particle
size, latterly (since the 1960s) in terms of the metric known as particle aerodynamic diameter in the size range
extending from 0,5 umto 100 um. These conventions led to the emergence of samplers for collecting the inhalable,
thoracic, and respirable/mass/fractions’of ambient aitborne patticles/ in both ‘working and living environments,
although the conventions are not restricted solely to mass, sampling. The conventions were deliberately set
up conservatively in view of the large'inter- ‘and intrasperson variation and with full acknowledgement that the
actual deposition of particles (and hence true exposure) differs from penetration, e.g. to or within the alveolar
region of the lung and other scenarios, especially when:ithere are particularly fine aerosols. From the outset,
therefore, it was to beexpected that,correlations betweencdisease;and.exposure might be somewhat limited.
However, such an approach readily paved the:way:for.aerosol scientists to develop reasonably simple samplers
or monitors whose performance could adequately match the conventions of interest.

With the current availability of large amounts of information on aerosol particle deposition in the human
respiratory tract, with ongoing development of more advanced and truly representative sampling instruments,
and with research into health-effect determinants such as deposited particle surface area (as opposed to
mass), the establishment of conventions that allow for more direct estimations of actual deposition is now
justified. This International Standard provides conventions for samplers intended to represent fractions of
inhaled aerosol particles actually depositing in specific areas of the respiratory system. The particle size range
is extended below 0,1 um where deposition is dominated by diffusion (Brownian motion).

Whether these new conventions will in fact lead to significantly improved correlation between exposure and
disease is, at the time of publication, still an open question. Nonetheless, deposition is likely to be a more
relevant potentially causative factor than one that includes exhaled particles that do not interact with the
body. Whereas the earlier conventions have already been adopted in many legal schemes for determining
compliance with exposure levels deemed safe, the newer conventions are expected to be applied initially in
forthcoming health effects research. Eventually, however, it is possible that compliance standards themselves
will be revised if suitable samplers come into use, and correlation between exposure measurements and health
effects are in fact found to be significantly improved.
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