AN WV VY
R<i<B<i<f
BB A8 BB
<shsh<b<
A VANV VY
<B<Bsh<B<
B BB B Y
<B<B<h<B<]
A ANV
<A<t
A BB BB B Y
<A<t<B<B<
A BB A8 BB
<<
A BB BB Y
<shsh<b<
BB BB Y
<B<t<h<B<]
B BB % B Y
<A<
BB BB %A
<<

State of the art on the initiatives and

activities relevant to risk assessment
and risk management of nanotechnologies

in the food and agriculture sectors

FAO/WHO technical paper

Food and Agriculture
Organization of the
United Nations

&

World Health
Organization

IS\
A

¢
{
AN



State of the art on the initiatives and
activities relevant to risk assessment
and risk management of nanotechnologies
in the food and agriculture sectors
FAO/WHO technical paper

Food and Agriculture

Organization of the United Nations
and World Health Organization
Rome 2013



The designations employed and the presentation of material in
this information product do not imply the expression of any
opinion whatsoever on the part of the Food and Agriculture
Organization of the United Nations or of the World Health
Organization concerning the legal or development status of any
country, territory, city or area or of its authorities, or concerning
the delimitation of its frontiers or boundaries. The mention of
specific companies or products of manufacturers, whether or
not these have been patented, does not imply that these have
been endorsed or recommended by FAO or WHO in preference
to others of a similar nature that are not mentioned.

All reasonable precautions have been taken by the World Health
Organization and the Food and Agriculture Organization of the
United Nations to verify the information contained in this
publication. However, the published material is being distributed
without warranty of any kind, either expressed or implied.

The responsibility for the interpretation and use of the material
lies with the reader. In no event shall the World Health
Organization or the Food and Agriculture Organization of the
United Nations be liable for damages arising from its use. This
report contains the collective views of an international group of
experts and does not necessarily represent the decisions or the
stated policy of FAO or of WHO.

Recommended citation: FAO/WHO [Food and Agriculture
Organization of the United Nations/World Health Organization].
2013. FAO/WHO Paper: State of the art on the initiatives and
activities relevant to risk assessment and risk management of
nanotechnologies in the food and agriculture sectors. Geneva.
56 pp.

All rights reserved. FAO and WHO encourage the use,
reproduction and dissemination of material in this information
product. Except where otherwise indicated, material may be
copied, downloaded and printed for private study, research and
teaching purposes, or for use in non-commercial products or
services, provided that appropriate acknowledgement of FAO
and WHO as the source and copyright holder is given and that
FAO's endorsement of users’ views, products or services is not
implied in any way.

All requests for translation and adaptation rights, and for resale

fao.org/contact-us/licence-request or to copyright@fao.org. or
by e-mail to WHO Press through the WHO web site (http:/
www.who.int/about/licensing/copyright_form/en/index.html).

FAO information products are available on the FAO website
(www.fao.org/publications) and can be purchased through
publications-sales@fao.org

WHO ISBN 978 92 4 156464 9 (NLM classification: QT 36.5)
FAO ISBN 978-92-5-107643-9 (print) and
E-ISBN 978-92-5-107644-6 (PDF)

© FAO and WHO, 2013

For further information on the joint FAO/WHO activities
on food safety, please contact:

Food Safety and Codex Unit

Food and Agriculture Organization of the United Nations
Viale delle Terme di Caracalla, 00153 Rome, Italy

Fax: +39 06 57054593

E-mail: food-quality@fao.org,

Web site: http:// www.fao.org/food/food-safety-quality/
or

Department of Food Safety and Zoonoses

World Health Organization

20, Avenue Appia, 1211 Geneva 27, Switzerland

Fax: +41 22 7914807

Web site: http://www.who.int/foodsafety



www.fao.org/contact-us/licence-request
www.fao.org/contact-us/licence-request
mailto:copyright%40fao.org.?subject=
www.fao.org/publications
mailto:publications-sales%40fao.org?subject=
mailto:food-quality%40fao.org?subject=
http:// www.fao.org/food/food-safety-quality/
mailto:foodsafety%40who.int?subject=
http://www.who.int/foodsafety

Contents

Vi
Vii

w

10

13

Acknowledgement i
Abbreviations and acronyms

1. Background

1.1  Methodology

1.2 Summary of the FAO/WHO expert meeting in 2009
Use of nanotechnology
Assessment of human health risks

Stakeholder confidence and dialogue
2. Application of nanomaterials in food: current status

3. Relevant activities at the national/regional level
since 2009
3.1 Australia/New Zealand
Risk management
Risk assessment

3.2  Brazil
3.3 Canada

Risk management
3.4 China

Risk management
3.5 European Union
Risk management
Risk assessment
Research on nanomaterials

3.6 Indonesia



13

14

15
15
15

17

17

19

22

22
23
25
26

3.7 Japan

3.8

3.9
3.10
3.11

3.12
3.13

3.14

4.1
4.2
4.3
4.4

Risk management

Risk assessment

Malaysia

Risk management

Risk assessment

Mexico

Republic of Korea
Russian Federation

Risk management

Risk assessment

South Africa

Switzerland

Risk management
United States of America
Risk management

Risk management: FDA
Risk assessment: FDA
Risk management and assessment: EPA

Relevant activities by international governmental
and nongovernmental organizations since 2009
Institute of Food Technologists

International Life Sciences Institute

International Organization for Standardization (ISO)
Organisation for Economic Co-operation and
Development (OECD)

OECD database on research into the safety of

manufactured nanomaterials



29

32
32
33
34
35

37

Safety testing of a representative set of manufactured
nanomaterials

The role of alternative test methods in nanotoxicology
Manufactured nanomaterials and test guidelines
Voluntary schemes and regulatory programmes

Risk assessment

Environmentally sustainable use of nanotechnology

5. Scientific reviews addressing risk assessment of
nanotechnologies in the food and agriculture sectors

6. Conclusions and recommendations
6.1  Use of nanotechnology
6.2 Assessment of human health risks
6.3  Stakeholder confidence and dialogue
6.4 Recommendations
Use of nanotechnology
Definitions of nanomaterials
Assessment of human health risks
International collaboration

References
Useful websites not cited in the references



Vi

Acknowledgements

The original draft of this report was written by Manfred Luetzow, an international
consultant for the Food and Agriculture Organization of the United Nations (FAO) and
the World Health Organization (WHO). The development of the report was coordinated
by Masami Takeuchi (FAO), Mina Kojima (WHO) and Kazuko Fukushima (WHO).

FAO and WHO acknowledge the responses and comments provided by the
following individuals: Junshi Chen, Chinese Center for Disease Control and Prevention;
Alessandro Chiodini and Richard Canady, International Life Sciences Institute; Jed
Costanza, United States Environmental Protection Agency; Codex Contact Point
Malaysia, Food Safety and Quality Division of the Malaysian Ministry of Health; Nick
Fletcher, Food Standards Australia New Zealand; Food Safety Commission Japan
Secretariat; Ralf Greiner, Federal Research Institute of Nutrition and Food of Germany;
Mar Gonzalez, Organisation for Economic Co-operation and Development; Mark King,
Department of Agriculture, Fisheries and Forestry of Australia; Djien Liem, European
Food Safety Authority; Annette McCarthy, United States Food and Drug Administration;
National Codex Committee Secretary of Iran; Rosetta Newsome, Institute of Food
Technologists; Dora Pereira, United Kingdom the Medical Research Council Human
Nutrition Research; Awilo Ochieng Pernet, Federal Office of Public Health of
Switzerland;Anton G. Rietveld, National Institute for Public Health and the
Environment of the Netherlands; Reinhilde Schoonjans, European Food Safety
Authority; and Hiroshi Yoshikura, Food Safety Division of the Japanese Ministry of
Health Labour and Welfare. Technical contributions from several FAO and WHO
colleagues are also gratefully appreciated.



Abbreviations and acronyms

ABDI
ADI
AFC

ANEC
ANS
BEUC

BSI
CEF

DNA
EC
EFSA
ENM
EPA
EU

FAN

Brazilian Agency for Industrial Development vii
Acceptable Daily Intake

(former) Panel on food additives, flavourings, processing aids and
materials in contact with food, EFSA (replaced by two separate Panels,
ANS and CEE in 2008)

European Consumer Voice in Standardisation

Panel on food additives and nutrient sources added to food, EFSA
Bureau Européen des Unions de Consommateurs (European Consumers’
Organisation)

British Standards Institution

Panel on food contact materials, enzymes, flavourings and processing aids,
EFSA

Deoxyribonucleic acid

European Commission

European Food Safety Authority

Engineered nanomaterials

United States Environmental Protection Agency

European Union
Band and Anvicolonea Oenaninacinn of cha TTaicad Nlatinaa

MREER, TR RN

https://www.yunbaogao.cn/report/index/report?re



