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ABSTRACT

The European Food Safety Authority has developed a practical approach for assessing potential risks arising
from applications of nanoscience and nanotechnologies in the food and feed chain. Guidance is provided on: (i)
the physico-chemical characterisation requirements of engineered nanomaterials used e.g. as food additives.
enzymes, flavourings, food contact materials, novel foods, feed additives and pesticides and: (1) testing
approaches to identify and characterise hazards arising from the nanoproperties which, in general, should
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dose 90-day oral toxicity stdies in rodents. The guidance allows for reduced information to be provided when
no exposure to the engineered nanomaterial is verified by data indicating no migration from food contact
materials or when complete degradation/dissolution is demonstrated with no absorption of engineered
nanomaterials as such. The guidance indicates uncertainties that should be considered to perform a risk
assessment. As this sector is under fast development, this guidance document will be revised as appropriate.
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WG of Assessment of human health risks

Joint FAO/WHO Expert Meeting on the Application of Nanotechnologies in the
Food and Agriculture Sectors: Potential Food Safety Implications, 1-5 June 2009

Problem formulation <

!

v

Hazard Identification
Identification of adverse effects
type of toxicity (in vivo & in vitro) Ex posure Assessment
how dose of exposure causes the effects Levels of exposure by routes
(genotoxic carcinogenesis or estimating levelsin substance in air, food
no observed adverse effects level NOAEL) or wateretc.
* levelsin human tissues
- - (simulation models)
Hazard Characterization

Selection of critical data
dose response characterization in
human based on the toxic mechanism
(setting TDI or VSD in some cases)

Risk Characterization
Integration of exposure and
hazard characterization

Traditional Risk Assessment paradigm is appropriate.
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SCIENTIFIC OPINION

Guidance on the risk assessment of the application of nanoscience and
nanotechnologies in the food and feed chain'

EFSA Scientific Committee”’

European Food Safety Authority (EFSA), Parma. Italy

ABSTRACT

The European Food Safety Authority has developed a practical approach for assessing potential risks arising
from applications of nanoscience and nanotechnologies in the food and feed chain. Guidance is provided on: (i)
the physico-chemical characterisation requirements of engineered nanomaterials used e.g. as food additives,
enzymes, flavourings, food contact materials, novel foods, feed additives and pesticides and: (ii) testing
approaches to identify and characterise hazards arising from the nanoproperties which, in general, should
include information from in vitro genotoxicity, absorption. distribution, metabolism and excretion and repeated-
dose 90-day oral toxicity studies in rodents. The guidance allows for reduced information to be provided when
no exposure to the engineered nanomaterial is verified by data indicating no migration from food contact
materials or when complete degradation/dissolution is demonstrated with no absorption of engineered
nanomaterials as such. The guidance indicates uncertainties that should be considered to perform a risk
assessment. As this sector is under fast development, this guidance document will be revised as appropriate.
©European Food Safety Authority 2011.
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The OECD Working Party on Manufactured Nanomaterials
subsidiary body of the Chemicals Committee (established in 2006)

<Steering Groups>

SG1: Development of a Database on Human Health and Environmental Safety
Research;

SG2: Research Strategies on Manufactured Nanomaterials;

|:> SG3: Safety Testing of a Representative Set of Manufactured
Nanomaterials;

:> SG4: Manufactured Nanomaterials and Test Guidelines;
SG5: Co-operation on Voluntary Schemes and Regulatory Programmes;
SG6: Co-operation on Risk Assessment;

:> SG 7: The role of Alternative Methods in Nanotoxicology;
SG 8: Exposure Measurement and Exposure Mitigation.

SG 9: Environmentally Sustainable Use of Manufactured Nanomaterials
25



Table 1. Sponsorship Arrangements at the WPMN Sponsorship Program

nanoparticles

Manufactured Lead Co-sponsor (s) Contributors
Nanomaterial sponsor(s)
Fullerenes(C60) |Japan, US Denmark,
China
SWCNTs Japan, US 1 Dossiers by JP & US Canada , France, Germany,
EC, China, BIAC
MWCNTSs Japan , US Korea, BIAC Canada , France, Germany,
- EC, China, BIAC
Silver Korea Australia, Canada, Germany, | France , Netherlands,
nanoparticles US Nordic Council of Ministers |EC, China, BIAC
Iron nanoparticles | China BIAC Canada, US
| B i Nordic Council of Ministers
Titanium dioxide |France Austria, Canada, Korea Denmark, Japan,
Germany Spain, US| EC, BIAC United Kingdom, China
Aluminium oxide Germany, Japan, US
[Cerium oxide US Australia, NetherTands, Denmark, Germany, Japan
UK/BIAC Spain Switzerland, EC
'Zinc oxide UK/BIAC Australia, US, BIAC Canada, Denmark, Germany
_ _ _ __ Japan, Netherlands, Spain, EC
Silicon dioxide France, EC Belgium, Korea, BIAC Denmark, Japan
Dendrimers — Spain, US Austria, Korea
Nanoclays BIAC Denmark, US, EC
[Gold South Africa [US Korea, EC
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IREDEHEN D, BIFET—2DFE. ABROFEOETIRR., SHEAEIC DT, 5HE
ELLTRRHE T HIEELE->TLVS, Mammalian Toxicology® wAZBIE B LTI,

Pharmacokinetics/Toxicokinetics (ADME)
Acute toxicity
a) Skin Corrosion
b) Skin Irritation
c¢) Skin sensitization
d) Acute Eye Irritation
e) Phototoxicity
Repeated dose toxicity (28 and 90 days study)
a) Oral
b) Dermal
c) Inhalation
SHIZ, FIARBEGIGEEIE. U TOEBIZDOWTHEEH T HEITLE-TLNVS,
Chronic toxicity
Reproductive toxicity
Developmental toxicity
Genetic toxicity
a) In vitro Genotoxicity
b) In vivo Somatic Cell Genotoxicity
c) In vivo Germ Cell Mutagenicity
Experience with human exposure
Other relevant test data
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Selecting endpoints

A 4

analyzing mechanism

Establishing
test system

v

In vitro screening test
(or HTP in vivo test)

In vivo effects

Predicting target
organs and effects by
ADME, or physico-
chemical properties
------ protocol

(omics approach etc.)

Standard protocol for known effects
Acute effects
Genotoxicity
Sub-/Chlonic effects (Carcinogenicity)
Reproductive/developmental toxicity
Immunotoxicity 4
Neurotoxicity modifing

Original new protocol
for unknown effects

I

Approved I protocol

> |n vivo validation

optimization
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