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Abbreviations and Acronyms
Abbreviation / Acronym
CG
COE
DOC
EC
EFSA
EU
FCM
GFL
GMP
H2020
IAS
MS
NIAS
OML
PLA
PP
SML
TOF
TTC
UHPLC

Description
Gas Chromatography
Council of Europe
Declaration of Compliance
European Commission
European Food Safety Authority
European Union
Food Contact Materials
General Food Law
Good Manufacturing Practice
Horizon 2020
Intentionally Added Substances
Member State
Non-intentionally Added Substances
Overall Migration Limit
Polylactic acid
Polypropylene
Specific Migration Limit
Time of Flight Mass Detector
Threshold of Toxicological Concern
Ultra-High Performance Liquid Chromatography
Table 1: Abbreviations and Acronyms
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Executive Summary
The aim of the European Food Law is to ensure a high level of protection of human life and consumers'
interests in relation to food. Aligned with this purpose, prototype compliance with applicable regulations
shall lead to a new foodstuff providing nutrition advantages while maintaining consumers’ safety. To reach
this goal, a summary analysis of the prototype product has been performed to describe the new process
developed under the SHEALTHY project. The legislation applicable to the development prototype product
has been examined, particularly novel foods, novel additives, and food contact materials regulations, within
the framework defined by the general Food Law. Hence, the legal requirements to bring the new
development to the market has been identified, paying special attention to the information required to fulfil
an EFSA dossier applying for the risk assessment under the novel foods scheme, the food additives scheme
and/or the active food packaging materials scheme.
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Introduction
Current food law in the EU has evolved since 1950s. European food law consists of many different pieces of
legislation and thus, it is often perceived as a complex system which requires specific knowledge to follow
relevant provisions. Figure 1. shows the general frame proposed by van der Meulen and van der Velde [2008]

Figure 1: The element of the European Food Law. Source: van der Meulen and van der Velde, 2008

European food law may be divided into several elements. In the case of non-thermal processing, the most
important rules seem to be those which apply to product, process, communication, and packaging.

For the specific requirement of the food product studied under SHEALTHY project, the pieces of legislation
in document will be grouped and discussed under the following main headings: general food law, rules
applying to product, for novel food and novel additive, rules applying to packaging.
The document reports an analysis of the different prototype products under development in SHEALTHY
project, followed by the description of the applicable legislation. Hence, the legal requirements to meet to
bring the new development to the market has been identified, paying special attention to the information
required to fulfil an EFSA dossier applying for the risk assessment under the novel foods scheme, the food
additives scheme and/or the active food packaging materials scheme.
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1. Analysis of prototype product
SHEALTHY project aims to develop fresh and minimally processed F&V products by using a combination of
non-thermal sanitization, preservation, and stabilization methods to improve its safety (inactivation of
pathogens and spoilage microorganisms), while preserving the nutritional and organoleptic quality and
prolonging the product shelf-life. The results of the research activities will be demonstrated and validated in
an industry-relevant environment (pilot trials) to produce minimally processed fruit and vegetables and Fruit
and vegetable-based juices & smoothies. A combination of 10 different non-thermal technologies will be
tested: (1) Ultrasounds (US), 2) Electrolysed water (EW), 3) Plasma activated water (PAW), 4) Light
technologies (High Intensity Pulsed Light (HIPL) and Blue Light (BL), 5) Bioactive Coating (AC), 6) Active
Packaging (AP), 7) Intelligent Packaging (IP), 8) High Pressure Processing (HPP), 9) Pulsed Electric Fields (PEF)
and 10) Membrane Filtration (MF)). A summary description of the different pilot under development to
produce the prototype products is reported in the following section.
1.1. Minimally processed fruits and vegetables
Pilot Scale Trials in SPAIN at El Huertico: Minimally processed lettuce and spinach
The technologies implemented to produce minimally processed lettuce and spinach are the following: EW
combined with US for sanitization during washing; light technology (UV-C) for stabilization and packaging by
using active films. The figure 2 shows the process flowsheet.
EW (5 Lt) +
US
Lettuce/
spinach

Active film

UV-C 100 mJ cm-2

Washing

Stabilization

(1 kg)

Draying by
centrifugation

Packaging

MP
Lettuce/
spinach

Figure 2: Flowsheet of minimally processed (MP) lettuce and spinach

Pilot Scale Trial in SPAIN at Soto del Ebro
The technologies implemented to produce minimally processed pear are the following: washing with EW or
plasma activated water, coating with active biopolymer and packaging with active film. The figure 3 shows
the process:

EW or PAW (5 Lt)
Pear
(1 kg)

Washing

Active film

Active coating

Dipping/

Draying

Packaging

spraying

MP
Pear

Figure 3: Flowsheet of minimally processed (MP) pear
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Pilot Scale Trial in Italy at COMEX
The technologies implemented to produce minimally processed fennel are the following: washing with
plasma activated water and packaging with active film. The figure 4 shows the process flowsheet:
Active film

PAW

Organic fresh
fennel

Washing

Cutting

Packaging

MP fennel

By product
Figure 4: Flowsheet of minimally processed (MP) fennel

Pilot Scale Trial in Italy at BRUNO SODANO
The technologies implemented to produce minimally processed cherry tomatoes are the following: washing
with plasma activated water or EW combined with US, dipping or spraying with active coating and packaging
with active film. The figure 5 shows the process flowsheet:

EW or PAW+US

Cherry
tomatoes

Washing

Active film

Active coating

Dipping/

Draying

MP cherry
tomatoes

Packaging

spraying
Figure 5: Flowsheet of minimally processed (MP) cherry tomatoes

Pilot Scale Trial in Germany to produce MP fruits and vegetables
The technologies implemented to produce minimally processed cherry tomatoes, pear, apples, and lettuce
are the following: washing with PAW in combination with US only for lettuce, dipping or spraying with active
coating only for cherry tomatoes, pear and apples, and packaging with active film. The process description is
equal to the one described for the pilot in ITALY and SPAIN
Pilot Scale Trial in Serbia at Coldpressok to produce MP fruits and vegetables
The technologies implemented to produce minimally processed F&V are washing with EW or PAW combined
with US, dipping or spraying with active coating and packaging with active film.
For all the pilots the prototype products will be different from the actual produced product because a
different washing procedure will be implemented by using plasma activated water, electrolyzed water or US.
Electrolyzed water has already been used commercially for sanitization whereas plasma activated water and
US have never been used. The preservation technologies implemented in the different pilots are dipping or
spraying active coatings and the use of active films. The use of a coating should be considered as the addition
of new ingredients because the coating will be eaten with the product.
Figure 6 show how the coating will act in contact with the food, as examples is reported a coated apple.
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Immersion

drying

coating

Figure 6: Process to obtain a coating on fruit

Active films developed will be a new material for packaging described in the section 1.4. Thanks to these
methods, considered as emerging technologies, MP fruits and vegetables can be stored for longer and food
waste will be reduced. When a product results from a production process not used for food production within
the Union before 15 May 1997, it has to be considered as a novel food based on the Regulation 2283/2015.
The impact of the technology on nutritional value, metabolism or level of undesirable substances must be
evaluated.
1.2.

Fruit and vegetable-based juices & smoothies

Pilot Scale in Serbia at Coldpressok to produce orange and apples juices
The technologies implemented to produce juices are the following: washing by using EW or PAW and
stabilization by combining US and HPP. The figure 7 shows the process flowsheet:

US

EW or PAW
Fresh
fruit

Washing

Juicing

Stabilization

Packaging

Stabilization

HPP

Juices
Figure 7: Flowsheet of fruit juices
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Pilot Scale in Italia at Dodaco to fruits and vegetables smoothies
The technology implemented to produce smoothies is the HPP. Figure 8 shows the process to produce
smoothies.

Fresh
Fruit and
vegetables

Washing

blanching

Peeling,
shredded
and filtered

Packaging

puree

HPP

Stabilization

Packaging

mixing

storage

Figure 8: Flowsheet of fruits and vegetables smoothies

For the two pilots for BC2, the products obtained will be different from the actual produced product because
a different washing procedure will be implemented by using plasma activated water or electrolyzed water.
Electrolyzed water has already been used commercially for sanitization whereas plasma activated water was
not used before. The stabilization technologies implemented are US and HPP. HPP is already used to produce
juices whereas US is a new technology for the juices. Thanks to these methods, fruits and vegetables-based
juices and smoothies can preserve its nutritional value during shelf life.

1.3. Bioactive compound from F&V by-product at BBEU
The bioactive compound from F&V by-product developed in this project consist of a new ingredient
developed from by-product of orange juice (orange peel), and apple juice (apple pomace) production after
different (green) extraction techniques to maximise and recover phenolic compounds and antioxidants still
presents in the matrix.

1.4. Active film
The active packaging prototype under development in the project consists of a multilayer flexible film
containing plant extracts in the food contact side. The expected mechanism of operation for this material is
the release of the active substances into the headspace of the packaging, exerting an antimicrobial and/or
antioxidant effect on the food. In this way, the shelf life is extended, and the quality of the food is improved.
Taking these characteristics into consideration, the legislation applicable to it is described below in point 5
of this report. Figure 9 shows a scheme of the operating mechanism of the prototype. On the left it is
presented the active packaging containing a fresh cut vegetable, lettuce. On the right, it is shown a magnified
view of the structure of the active film from which the packaging is produced. It can be observed how the
active compounds (green little circles in the scheme) are delivered towards the headspace surrounding the
food product inside the packaging.
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A

b

Figure 9: Scheme of the operating mechanism of the prototype. (a) active packaging containing cut lettuce; (b) magnified
view of the packaging structure, where the green circles represent the active molecules.

2. General Food Law
The first piece of legislation that will be discussed here is Regulation (EC) No 178/2002, also known as General
Food Law (GFL). The GFL is a basis of a general part of food law. Hence, it is relevant for all food brought to
the EU market, including non-thermal minimally processed foods. Regulation (EC) No 178/2002 laying down
the general principles and requirements of food law, establishing the European Food Safety Authority (EFSA)
and laying down procedures in matters of food safety was also the first step in reforming the legal system.
The European parliament and the council of the European union have adopted this regulation to provide the
basis for the assurance of a high level of protection of human health and consumers' interest in relation to
food and it shall apply to all stages of production, processing and distribution of food and feed. As reported
in the art. 2 of the regulation ‘food’ (or ‘foodstuff’) means any substance or product, including water, whether
processed, partially processed or unprocessed, intended to be, or reasonably expected to be ingested by
humans. Moreover, the regulation aims to achieve the free movement in the Community of food and feed
manufactured.
To achieve the general objective of a high level of protection of human health and life, food law shall be
based on risk analysis. Risk analysis is a process consisting of three interconnected components: risk
assessment, risk management and risk communication. Based on the principles of transparency, the public
authorities shall take appropriate steps to inform the general public of the nature of the risk to health, and
the measures which are taken or about to be taken to prevent, reduce or eliminate that risk.
The general requirement of food law is that food shall not be placed on the market if it is unsafe, and regard
shall be had to the normal conditions of use of the food by the consumer and to the information provided to
the consumer. Food is unsafe in the two cases if it is injurious to health, for instance the product is
contaminated with pathogenic bacteria, and/or unfit for human consumption, for instance the product is
spoiled.
Another important requirement of the GFL is that food law shall protect the consumers’ interests and provide
consumers with the possibility to make informed choices relating to the food they consume. The labelling,
advertising and presentation of food shall not mislead consumers. It is responsibility of the food business
operators verify that all the requirement of food law are met.
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3. Regulatory framework and authorisation process for Novel Food
3.1. Regulation (EU) 2015/2283 on Novel Food
The Union's rules on novel foods were established by Regulation (EC) 2015/2283 of the European parliament
and of the council on 25th November 2015, amending Regulation (EU) No 1169/2011 of the European
Parliament and of the Council and repealing Regulation (EC) No 258/97 of the European Parliament and of
the Council and Commission Regulation (EC) No 1852/2001. This Regulation lays down rules for the
placement of novel foods on the European Union market. The purpose of this Regulation is to ensure the
efficiency of the internal market by providing a high level of protection to human health and consumers'
interests. As reported in art. 3, ‘novel food’ means “any food that was not used for human consumption to
a significant degree within the Union before 15 May 1997, irrespective of the dates of accession of Member
States to the Union”. Moreover, a list of specific categories is reported. Among these categories, the no. 7
and 9 are related to food resulting from a production process not used for food production within the Union
before 15 May 1997, while vitamins, minerals and other substances should be in accordance with Directive
2002/46/EC, Regulation (EC) No 1925/2006 or Regulation (EU) No 609/2013, when a production process not
used for food production within the Union before 15 May 1997 has been applied.
The procedure for determination of novel food status is reported in the art. 4. It is the responsibility of the
food business operators to verify whether the food, which they intend to place on the market within the
Union, falls within the scope of these Regulations. Food business operators shall consult a Member State if
they are unsure about the status of the food. Member States may consult other Member States and the
Commission. The Commission shall, by means of implementing acts, specify the procedural steps of the
consultation process.

Chapter II defines the requirements for placing novel foods on the market within the Union. As reported in
art. 6, only novel foods authorised and included in the Union list may be placed on the market within the
Union as such, or when used in or on foods, in accordance with their respective conditions of use and labelling
requirements specified therein.
The Commission shall only authorise and include a novel food in the Union list if it complies with the following
conditions: (a) the food does not, on the basis of the scientific evidence available, pose a safety risk to human
health; (b) the food's intended use does not mislead the consumer, especially when the food is intended to
replace another food and there is a significant change in the nutritional value; (c) where the food is intended
to replace another food, it does not differ from that food in such a way that its normal consumption would
be nutritionally disadvantageous for the consumer.
The entry for a novel food in the Union list shall include the specification of the novel food and, where
appropriate: (a) the conditions under which the novel food may be used; (b) additional specific labelling
requirements to inform the final consumer of any specific characteristic or food property.
AUTHORISATION PROCEDURES FOR A NOVEL FOOD are reported in chapter III. The preparation of
applications on novel foods pursuant to Article 10 of Regulation (EU) 2015/2283 shall include:
(a) the name and address of the applicant;
(b) the name and description of the novel food;
(c) the description of the production process(es);
(d) the detailed composition of the novel food;
(e) scientific evidence demonstrating that the novel food does not pose a safety risk to human health;

(f) where appropriate, the analysis method(s);
(g) a proposal for the conditions of intended use and for specific labelling requirements which do not
mislead the consumer or a verifiable justification why those elements are not necessary.
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The procedure for authorising the placing on the market within the Union of a novel food and updating the
Union list shall end with the adoption of an implementing act in accordance with Article 12. The Commission
can request an opinion from the Authority (EFSA). The latter shall produce its opinion within nine months
from the date of receipt of a valid application. The Commission shall submit a draft of an implementing act
within seven months from the application or the date of publication of the Authority’s opinion.
Details on the current Novel food legislation are available at the following link:
Legislation (europa.eu)
Information on the list of Novel foods and updates is available at the following link
https://ec.europa.eu/food/safety/novel-food/authorisations/union-list-novel-foods_en

3.2. EFSA Scientific guidance documents on novel foods
Since 2014, EFSA implemented dedicated services and initiatives to support applicants and other
stakeholders during the whole life-cycle of application processes for regulated products. In this context, EFSA
prepared a guidance to applicants applying pursuant to Article 10 of Regulation (EU) 2015/2283 on novel
foods, in order to provide applicants with updated and detailed information regarding procedures for the
preparation of an online application. This also includes details on the format of the dossier that needs to be
prepared and on how the application process is handled and reviewed by EFSA (EFSA, 2021). Details on the
application review steps by EFSA include all review procedures and respective timelines, the different
channels available to interact with EFSA, the support initiatives available for the preparation of an application
(pre-submission phase) and information on how the adoption and publication of EFSA’s scientific opinion is
made.

In the next section the main steps to follow are described.
The life-cycle of an application encompasses various steps and activities:
 Pre-submission phase: this covers the preparation of the application and all pre-submission activities;
 Submission phase and suitability check: through the e-submission system, the applicant submits the
application to the European Commission. EFSA checks that the application is complete and suitable for risk
assessment;
 Risk assessment phase: following the validation of the application, EFSA launches a public consultation on
the information contained in the application (non-confidential version of the application dossier) and
performs the risk assessment leading to the adoption of EFSA’s scientific opinion by the EFSA Panel on
Nutrition, Novel Foods and Food Allergens (NDA);

 Post-adoption phase: EFSA’s scientific opinion, which provides scientific advice to support decision-making
by risk managers, is published on the EFSA Journal. After EFSA has forwarded its opinion to the European
Commission (EC), the Member States and the applicant, the EC prepares, where appropriate, a draft
implementing act authorising the placing on the EU market of the novel food.
The information required by the system for submitting a novel food application is:
 Administrative data
•
•
•
•
•
•

Identity of the novel food to be authorised (name (non-commercial), description, novel food
category);
Applicant(s) as defined in Article 3(2)(d) of Regulation (EU) 2015/2283 (Applicant/company name,
email, phone, website, post-code, country, address);
Responsible person’s contact details (Applicant/company name, contact name, email, phone,
website, post-code, country, address);
Producer’s contact details (producer name, email, phone, website, post-code, country, address);
Confidentiality (yes/no);
Scope of the application (in case of applications for modification of the terms of the authorisation);
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•
•
•
•

Data Protection (yes/no) (including justification);
Proposed entry in the Union list: o Conditions of use (Food category, Maximum level of use); o
Specific labelling requirements; o other requirements;
Regulatory status outside the EU;
Cover Letter, specifying the content of the submission.

 Summary data: A short summary of the dossier must be provided. This document will be made available
to the public through the Open EFSA portal once the application is considered valid. It should not contain any
confidential information.
 Technical dossier, with the full information. Any information claimed to be confidential should be boxed
or earmarked.

When applicable, applicants must also provide:
 A non-confidential (i.e. public) version of documents (with the elements claimed to be confidential
blackened), for any document for which a confidentiality request is presented.

3.3. Technical dossier
The technical dossier included in an application for a novel food must comply with the applicable legal
requirements. The technical dossier should include detailed reports of all studies done and all the raw data
of those experimental studies in a workable electronic format. Prior to submission of the application,
applicants are advised to verify that all studies included in the technical dossier have been notified to EFSA
by all parties involved as required by the GFL Regulation. Regarding the study notification obligations of
Article 32b (2) and (3) of the GFL Regulation, when submitting an application, the applicant must provide the
following information: pre-application ID(s) related to the novel food which is the subject matter of the
submitted application provided to the applicant at pre-submission phase, in case pre-submission advice was
requested and/or new studies have been notified; study ID generated by EFSA’s database of study
notifications for each study submitted in the application.
Applicants should summarise the principal information in a one stand-alone PDF document for each section
as required by the e-submission system. Detailed reports of all studies performed in support of the
application, e.g., full documentation of experiments, full description of analytical methods, raw data and
bibliographic references, should be provided as separate technical annexes and uploaded in the
corresponding section (see Table 1). The applicant must ensure that terms and conditions asserted by any
rights holder of studies, information or data submitted to EFSA are fully satisfied. The applicant may consult
with copyright licensing authorities (e.g., at national level) for guidance on purchasing the appropriate
licenses to provide studies, information or data to EFSA, taking into account the proactive disclosure
requirements as detailed above. For publications already available to the public upon payment of fees (e.g.
studies published in scientific journals) for which the applicant does not have or cannot obtain intellectual
property rights for the purposes of the proactive public disclosure requirements, the applicant must provide
(a) a copy of the relevant publications along with the relevant bibliographic references/citations for scientific
assessment purposes only, in the confidential version of its application and (b) these relevant bibliographic
references/citations where these publications are available to the public in the non-confidential version of
its application for public dissemination on the Open EFSA portal. Other documents which provide background
information but have no direct relationship with the dossier and can help the Panel members to assess the
safety of the novel food may be included in the appropriate sections.
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A suitability checklist is proposed by EFSA to support applicants1.

1

Administrative guidance for the preparation of applications on novel foods pursuant to Article 10 of Regulation
(EU) 2015/2283 - - 2021 - EFSA Supporting Publications - Wiley Online Library
http://www.shealthy.eu
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4. Regulation framework for food additives
If a company decides to produce and commercialize a novel food additive, an authorization must be sought
before they can be used in foods.
According to Article 4 of Regulation (EC) No 1333/2008, only food additives included in the Union lists of
approved food additives may be placed on the EU market as such or used under the conditions of use
specified therein.
As for the novel food, an authorization procedure needs to be in place. This starts with a formal request to
the European Commission by submitting a dossier on the substance that is intended to be used. The technical
dossier should contain scientific data on its proposed use and level. The EU will decide if they authorize the
substances based on EFSA safety assessment. If authorization is obtained, the substances can be included in
the list of permitted food additives (Regulation EC 1333/2008) that also specify the condition of use.
Authorized additives will need to comply with criteria present in Regulation EU 231/2012.
As stated in Article 6, a food additive may be included in the Union lists only if it meets the following
conditions and, where relevant, other legitimate factors, including environmental factors:
-

it does not, on the basis of the scientific evidence available, pose a safety concern to the health of
the consumer at the level of use proposed;
there is reasonable technological need that cannot be achieved by other economically and
technologically practicable means;
its use does not mislead the consumer.

-

Also, a food additive must have advantages and benefits for the consumer. “Preserving the nutritional quality
of the food” and “enhancing the keeping quality or stability of a food or improving its organoleptic properties,
provided that the nature, substance or quality of the food is not changed in such a way as to mislead the
consumer”, are two valid purposes of use to demonstrate advantages and benefits for the consumer.
Authorization procedure for food additives is set in Commission Regulation (EU) No 234/2011. It also
establishes detailed requirements for the content of a food additive application which must include:
-

a letter;

-

a technical dossier;

-

a detailed summary and a public summary of the dossier.
4.1. Technical Dossier preparation

Food Additives and Nutrient Sources added to Food (ANS) have to be developed by a scientific guideline that
is required for the production of a dossier to be submitted to the EFSA for further evaluation and grant
authorization of use. The technical dossier must contain:
-

the administrative data;
the data required for risk assessment;
the data required for risk management.

The guidelines are arranged in 4 main sections that are intended to assess all the risks related to the
substance of use2:
2

Chemistry and specifications
Existing authorizations and evaluation
Proposed uses and exposure assessment

https://doi.org/10.2903/j.efsa.2012.2760

http://www.shealthy.eu

Copyright © SHEALTHY Project Consortium. All Rights Reserved. Grant Agreement No.: 817936

Page:17 / 41

D5.1 Report on the legislative framework according to food law applicable
to the resulting prototypes
-

Toxicological studies

In this report we will only discuss relevant information that will be taken in consideration for Bioactive
compounds from F&V by-product.
4.1.1. Chemistry and specifications
Considering that in our case the product is a natural extract and only partially purified (not a single
substance), it is not possible to provide a Chemical name of the substance, as is not a simple single or complex
mixture of compounds not derived from botanical sources. In the current report we are dealing with additives
derived from botanical sources as orange peel, apple pomace or olives leaves extracts.
Therefore, the plant from which the additive has been sourced is fundamental information to be reported.
This needs to include the scientific name (Latin), the part of the plant used, geographical origin, and growth
and harvesting condition.
Data on chemical composition and contents concentration will need to be provided. Compounds will need
to be classified according to their chemical structure. Information of maximum level for microorganisms and
contaminants should be provided. The dossier should provide characterisation similar to non-engineered
nanomaterials used as food additives. Parameters for characterisation and identification of ENMs (EFSA,
2011a) required for the orange peel extract are highlighted in the following table:
The data required for risk assessment of food additives includes information on (as reported in table 2):
- the identity and characterisation of the additive including proposed specifications and analytical
data;
- where applicable, the particle size, particle size distribution, and other physicochemical
characteristics;
- the manufacturing process;
- presence of impurities;
- the stability, reaction and fate in foods to which the additive is added;
- where applicable, the existing authorisations and risk assessments;
- proposed normal and maximum use levels and in which food categories to be used;
- dietary exposure assessment;
- the biological and toxicological data:
o toxicokinetic (absorption, distribution, metabolism and excretion);
o toxicity (subchronic, chronic, and carcinogenicity);
o genotoxicity;
o reproductive and developmental toxicity.

http://www.shealthy.eu
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Table 2: Essential Parameters for characterisation and identification of ENMs (EFSA,
2011a) only of the one of interest.
Parameter

Description

Chemical composition/
identity

Information on chemical composition of the ENM –
including purity, nature of any impurities, coatings or
surface moieties, encapsulating materials, processing
chemicals, dispersing agents and/or other formulants,
e.g., stabilisers.

Particle size (Primary/
Secondary)

Information on primary particle size, size range and
number size distribution (indicating batch to batch
variation –if any). The same information would be needed
for secondary particles (e.g., agglomerates and
aggregates), if present.

Physical
form
morphology

and

Information on the physical form and crystalline
phase/shape. The information should indicate whether
the ENM is present in a particle-, tube-, rod-/shape, crystal
or amorphous form, and whether it is in free particulate
form or in an agglomerated/ aggregated state, as well as
whether the preparation is in the form of a powder,
solution, suspension or dispersion

Particle
and
concentration

mass

Information on concentration in terms of particle number
and mass per volume when in dispersion, and per mass
when as dry powder

Specific surface area

Information on specific surface area of the ENM.

Solubility and partition
properties

Information on solubility of the ENM in relevant solvents
and their partitioning between aqueous and organic
phase (e.g. as log KOW if appropriate)

Dustiness

Information on dustiness of powder products –such as
spices, creamers and soup powders.

Chemical
reactivity/catalytic
activity

Information on relevant chemical reactivity or catalytic
activity of the ENM and of any surface coating of the ENM.

Specifications considering that the product comes from botanical sources will need to be based on nutritional
or biological active components, and will need to include the following:
-

-

Identity the item, definitions, including the purity in percentage of the major groups of constituents
present in the botanical preparation (i.e., polyphenols) and methods of determination
(chromatograms, spectra, etc)
Limits of undesirable / toxic compounds known to be present in the plant and validated methods for
the analysis.
Information on maximum level of microorganisms, residual, and contaminants

http://www.shealthy.eu
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Manufacturing process
A detailed description of the manufacturing process should provide the method of manufacture and its
production controls and quality assurances.

Methods of analysis in food.
The methods applied should be validated and should include determination of the substances in the food
and its degradation and possible reaction product(s).

Stability of the substance, and reaction and fate in food that will include the following:
The chemical/physico-chemical stability during the preparation and during the storage and technologically
intended reactions with food constituents and the resulting products in food.
Other information required includes:
- Proposed uses and exposure assessment
- Exposure data
- Toxicological studies (toxicokinetics and toxicity):
In this case considering that our product is always derived from a botanical that itself derives from
conventional food sources with a long-term history of food use we will try to opt for a “presumption of
safety”.

The data necessary for risk management purposes, it requires appropriate information on:
- the identity of the food additive;
- the function and technological need for the level proposed in each of the food categories or products for
which authorization is requested and an explanation that this cannot be reasonably achieved by other
economic and technological/practical means.
- the investigation on the efficacy of the food additive for the intended effect at the proposed use level;
- advantages and benefits for the consumer;
- why the use would not mislead the consumer;
- proposed normal and maximum use levels and in which food categories to be used;
- the exposure assessment, based on normal and maximum intended use for each of the categories or
products concerned;
- the amount of the food additive present in the final food as consumed by the consumer;
- analytical methods allowing the identification and quantification of the additive or its residues in food

5. Regulatory framework for food contact materials
Figure 10 shows the map of the legislation on food contact materials (FCM) in Europe. As will be
described below, Regulations (EC) No 1935/2004 and (EC) No 2023/2006 are the cross-cutting
regulations, applicable to all types of FCMs. On the other hand, Regulation (EC) No. 1935/2004, also
called framework regulation, establishes the basis for FCM legislation, from which all other regulations
and provisions are developed. Apart from these regulations, there are some FCMs for which specific
measures have been developed, namely plastics (including recycled plastics), ceramics, regenerated
cellulose and active and intelligent materials, as well as melamine and polyamide kitchenware from
China and Hong Kong. In addition, there are some specific provisions or measures for some compounds
present in FCMs, such as bisphenol A, epoxy derivatives, nitrosamines, among others. However, the
rest of FCMs are not, to date, covered by any specific regulation or measure.
http://www.shealthy.eu
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Figure 10. Legislative framework for food contact materials in the EU.

5.1. Horizontal provisions
4.1.1. Framework regulation
The Regulation (EC) No. 1935/2004 (EU, 2004b) on materials and articles intended to come into contact
with food, or Framework Regulation, lays down the basic provisions for Food Contact Materials (FCM).
It aims to ensure the effective functioning of the internal market of materials intended to come into
contact with food by establishing common rules which facilitate the free movement of goods, while
enhancing the protection of human health and consumers’ interests. Regulation (EC) No. 1935/2004
is a transversal Regulation applicable to all kind of food contact materials and articles which, in their
finished state, are intended to be brought into direct or indirect contact with food and, consequently,
under their normal conditions of use can transfer their constituents to food.
Article 3 states that FCM “shall be manufactured in compliance with good manufacturing practice
(GMP) so that, under normal or foreseeable conditions of use, they do not transfer their constituents
to food in quantities which could endanger human health, do not bring about an unacceptable change
in the composition of the food nor bring about a deterioration in the organoleptic characteristics
thereof”. This is the Food safety principle, which serves as a basis for the development of the rest of
the legislation relating to FCMs.
Other relevant provisions of the Framework Regulation refer to the identification and labelling of FCM.
Labelling requirements set that materials and articles not yet in contact with food should be
accompanied with clear and easily intelligible instructions for the safe and appropriate use. This
includes also clarification on any foreseeable limitations of use. Additionally, Framework Regulation
sets that FCM shall be easily identifiable to allow their traceability by means of labelling or relevant
documentation.

Framework Regulation also considers the requirements regarding the transmission of information
through the supply chain. By the one hand, materials subject to specific measures must be
accompanied by a Declaration of Compliance (DoC) issue by the company that commercializes them.
By the other hand, the companies have to implement systems to manage and control traceability, at
least, for the products that they buy and for the products that they commercialize. The traceability
http://www.shealthy.eu
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system should serve, among other things, to recall the product, to inform consumers and to attribute
responsibility in the event of food alerts.
To reach the safety principle and the other Framework measures, the Regulation defines 17 materials
for which specific measures can be adopted by the European Commission (EC). At the time being, just
4 of these materials count on specific legislation, they are active & intelligent materials, ceramics,
regenerated cellulose and plastics. The specific measures for a particular type of material may include
aspects such as positive lists of substances permitted for the formulation of the materials, limits for
the overall and specific migration of certain substances, specific provisions for ensuring the traceability
of materials and articles, DoC, etc.
Materials not covered by specific measures are equally subject to comply with the Framework
Regulation and, particularly, with the safety criteria. So that, Member States’ (MS) national legislations
are applicable. In this regard, the mutual recogniti8ijjnnon principle applies, guaranteeing that any
product lawfully sold in one EU country can be sold in another. If there is no legislation applicable to
the concerned material or article or whether it is not found to be appropriate, it is possible to consider
compliance with the safety criteria based on non-binding documents such as EFSA Scientific Opinions,
Council of Europe (CoE) Resolutions or relevant and recognized industrial guidelines and
recommendations (BfR, EuPIA, CEPI, FEICA, etc.).
Apart from the materials defined by the Framework Regulation, the EC has adopted additional
measures for specific substances to be in contact with food, such as nitrosamines from elastomer and
rubber teats and soothers (Directive 93/11/EEC (EU, 1993)), epoxy derivates (Regulation (EC) No.
1895/2005 (EU, 2005) and polyamide and melamine kitchenware imported from China and Hong Kong
(Regulation (EU) No. 284/2011 (EU, 2011a)).

Finally, Regulation (EC) No. 1935/2004 also sets the process to introduce new substances in the
positive lists for the materials with specific measures, and where these measures include a list of
substances for their production. Therefore, an application should be submitted to EFSA, demonstrating
that, under the intended conditions of use, the substance complies with the safety criteria. EFSA, after
performing a risk assessment, will issue an opinion on the safety of the substance and subsequently,
the EC will authorize the use of the substance under specific conditions of use and/or restrictions.

4.1.2. Regulation on Good Manufacturing Practices
Compliance with Article 3 of the Framework Regulation (EC) No. 1935/2004 creates the need to
implement GMP in the formulation of materials and articles intended to be in contact with food.
Regulation (EC) No. 2023/2006 (EU, 2006) lays down the rules on GMP for materials and articles that
come into contact with food, understanding as GMP those aspects of quality assurance which ensure
that materials and articles are produced and controlled to ensure conformity with the rules applicable
and with the quality standards appropriate to their intended use according to the aforementioned
Article 3 of the Framework Regulation.
The scope of the Regulation (EC) No. 2023/2006 are those materials listed in Annex I of the Framework
Regulation, their combinations and recycled food contact materials and articles. This GMP Regulation
“shall apply to all sectors and to all stages of manufacture, processing and distribution of materials and
articles, but excluding the production of starting substances”.
Thereby, GMP Regulation determines the minimum requirements for good manufacturing practices,
the need for having facilities and equipment fit for purpose and the staff awareness of critical
production stages, the need for an effective, organised and well documented quality assurance system,
the conformance of operations with pre-established instructions and procedures, and the
establishment of quality control procedures that shall include monitoring of the achievement of GMP
and correction of any failure. To demonstrate all these requirements, the appropriate documentation
http://www.shealthy.eu
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should be available, including specifications for compliance and safety of starting and final materials
and articles.
Section A of the Annex of the GMP Regulation lays down the detailed rules on good manufacturing
practices related to printing inks and printed materials and articles, in such a way that substances from
the printed surface are not transferred to the food contact side through the substrate or by set-off in
concentrations that are not in line with the requirements of Article 3 of Regulation (EC) No 1935/2004.
In 2008, the Annex of the GMP Regulation was amended by Regulation (EC) No. 282/2008 (EU, 2008a)
on recycled plastic materials and articles, requiring the implementation of a quality assurance system
(QAS) for plastic recycling processes (section B).

4.2. Specific measures on Food contact materials applicable to the prototypes
Active materials with antimicrobial and antioxidant function are being developed in the framework of this
project. These materials are designed to release the active substances into the food. The legislation that
therefore applies to the prototypes is, firstly, the cross-cutting regulation, applicable to all types of food
contact materials, i.e. the the Framework Regulation (EC) No. 1935/2004 and Regulation (EC) No.
2023/2006 on GMP. Secondly, as the materials are active, they have to comply with the requirements set
out in Regulation (EC) No. 450/2009 (EU, 2009) on active and intelligent materials. Thirdly, as they are
manufactured from plastic materials, they also have to comply with Regulation (EU) No. 10/2011 (EU,
2011b) on plastic materials and articles. Finally, as they are new active materials, in order to be placed on
the market, they will have to undergo a risk assessment and then a process of evaluation and
authorisation as active materials. All the specific legislation applicable to these materials is described in
detail below.

4.2.1. Plastics regulation
Specific measures for plastic materials and articles are laid down in Regulation (EU) No. 10/2011 (EU,
2011b) and its amendments (EU, 2011c; 2011d; 2012a; 2014a; 2014b; 2015; 2016; 2017; 2018a; 2018b;
2018c; 2019a; 2019b; 2019c; and 2020). Plastics Regulation applies to plastic materials and articles,
whether composed exclusively of plastics (plastic monolayers or plastic multilayers) or plastic parts
combined with other materials (multi-material multi-layer).
All the substances intentionally used in the manufacturing of plastics intended to come into contact with
food must be listed in the Union List. It is stated in Annex I of the Plastics Regulation, and consists of a
positive list of monomers, additives (excluding colorants), polymer production aids (excluding solvents)
and macromolecules obtained from microbial fermentation. However, plastic layers which are not in
direct contact with food and are separated by a functional barrier may be formulated with substances not
included in the Union List (except substances classified as carcinogenic, mutagenic or toxic for
reproduction according to Regulation (EC) No. 1272/2008 (EU, 2008b) and substances in nanoform. Also,
different polymer production aids to those included in the Union list, colorants, solvents, all salts of
specified metals from approved acids, phenols and alcohols, etc., are not subject to inclusion in the List.
Plastic materials are also subjected to additional requirements, restrictions and specifications. Mainly,
regarding migration of substances into food. In this way, overall migration is referred to the inertness of
the material, and the Overall Migration Limit (OML) is the maximum permitted amount of non-volatile
substances released from a material or article into food simulants. The OML is set in 10 mg dm-2 although
in the specific case of materials and articles intended to be brought into contact with food intended for
infants and young children, an OML of 60 mg kg-1 food applies.
On the other hand, specific migration refers to the cession of individual substances or groups of
structurally and toxicologically related substances to the foodstuff. The Specific Migration Limit (SML) is
the maximum permitted amount of a given substance released from a material or article into food or food
simulants and is established in base to toxicological criteria. In this manner, Annex I of Plastics Regulation
sets out the SML applicable to single substances or to groups of substances structurally and/or
toxicologically related. The SML values are expressed in mg of substance per kg of food (mg kg -1).
http://www.shealthy.eu
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Additionally, Annex II sets up further restrictions regarding specific migration of certain metals and
primary aromatic amines.
Overall and specific migration testing should be performed under standardized test conditions of time,
temperature and food simulants which represent the worst foreseeable conditions of use of the material
or article. In this way, Annex III of the Regulation establishes the assignment of food simulants required
for migration testing, depending on the food category. When both, overall and specific migration testing
are required using several food simulants, testing with a single food simulant shall be sufficient if it has
shown to be the most severe food simulant for the material being tested, based on recognized scientific
evidence. Then, Annex V provides the principles for migration testing for OML and SML compliance
verification, including the combination of time and temperature conditions, correction factors applying
and screening approaches to be used. The screening approaches for specific migration testing consist of
replacing specific migration by overall migration, determination of the residual content, migration
modelling, food simulant substitutes or performance of a single test for successive combinations of time
and temperature.
Materials, articles and products from the intermediate stages of their manufacture must be accompanied
by a written DoC, according to the model provided in Annex IV of the regulation. It must be issued by the
manufacturer, or the importer of the material or article concerned, at all the marketing stages other than
at the retail stage. The DoC must guarantee the compliance with applicable regulations, including the
compositional requirements set out in the Plastics Regulation. The information provided in the DoC may
vary according to the role and position of each operator in the supply chain, and all of them must keep
those evidences on the compliance work performed which support the statements expressed in the DoC.

4.2.2. Active materials
Commission Regulation (EC) No. 450/2009 (EU, 2009) is the specific measure under the Framework
Regulation (EC) No. 1935/2004 that regulates active and intelligent materials and articles. According to
this Regulation, the objective of the active materials and articles is to extend the shelf-life or to maintain
or improve the condition of packaged food. In this regard, they incorporate components that would be
released into food or the headspace of the packed food, but also could absorb substances from the
packaged food or the environment surrounding the food. In this way, active packaging materials and
articles can be classified in: a) absorbing or scavenging systems (e.g. moisture absorbers, oxygen or
ethylene scavengers, etc.); b) releasing systems (e.g. antioxidant, antimicrobial flavorings or enzyme
releasing substances); c) systems with substances grafted or immobilized on wall of the packaging. The
active components could be incorporated in external devices such as labels, sachets or pads that will be
placed inside the primary packaging or incorporated in or onto the polymeric matrix of the packaging by
different processing techniques such as extrusion or coating.
Before placing any active packaging system into the market, the authorization of the material should be
carried out according to Regulation (EC) No. 450/2009 on active and intelligent materials intended for
food contact. For that purpose, active and intelligent components should undergo a safety assessment
for a specific use by EFSA before they are authorized. After the risk assessment on the substances by EFSA,
a Scientific Opinion is published, indicating whether the evaluated substances or group of substances
comply with the safety criteria laid down in the EU legislation. Next, the EC is responsible for the
authorization of the substances, publishing, and maintaining the Community list. Up to date, the
Community list has not been published yet.
The passive parts of the active packaging materials should also comply with the applicable restrictions.
This means compliance with the Plastics Regulation (EU) No. 10/2011 in case the passive parts are made
of plastic.

Only substances which are included in the positive list, may be used in active materials and articles.
However, there are some substances that can be used without being included in the Union list. In this
case, active components (grafted on the packaging or released into the food or headspace) that create a
technological effect on the food, should comply with existing the requirements on the food law, such as
food additives or flavorings, but not with Commission Regulation (EC) No. 450/2009.
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Labelling requirements are also applied to active and intelligent materials and articles. The external
devices such as sachets should be labelled as non-edible. For the correct use of active releasing systems,
active packaging should include information about the name of the additives. In this case, the labelling
releasing active packaging shall be performed according to the relevant EU food and food labelling
provisions. Active materials not yet in contact with food when placed on the market, need to be
accompanied by information on the permitted uses and relevant information such as the name and
maximum quantity of the substances released by the active component, to ensure compliance with any
other EU or national provisions applicable to food.
According to Regulation (EC) No. 1935/2004, materials and articles with specific measures should be
accompanied by a written DoC at the marketing stages other than retail. Annex II of Commission
Regulation (EC) No. 450/2009 contains the required information to elaborate a complete DoC to
demonstrate that active and intelligent materials comply with the applicable restrictions.

4.2.3. Risk assessment
FCM and articles are manufactured from chemicals intentionally used along the production process. These
intentionally added substances (IAS) are essential in the manufacturing or use of the FCM and articles
since they provide aid during the manufacturing process or impart a particular property on the final
material or article. In addition to these substances of known origin, FCM and articles may contain
substances that are non-intentionally added (NIAS). Regulation (EU) No. 10/2011 on plastic materials
defines the NIAS as “impurity in the substances used or a reaction intermediate formed during the
production process or a decomposition or reaction product”. Additionally, it takes into consideration NIAS
in Article 3, Article 6, recital 18 and recital 20. Basically, NIAS should comply with the general safety
requirements of Article 3 of Regulation (EC) No. 1935/2004 and are subjected to a risk assessment by the
business operator in accordance with Article 19 of Regulation (EU) No. 10/2011.
Regarding the evaluation of the migration of NIAS, Regulation (EU) No. 10/2011, in its recital 20,
establishes that is not possible to list and consider all reaction and degradation products in the
authorization. So that, any potential risk in the final material coming from reaction and degradation
products should be assessed by the manufacturer in accordance with internationally recognized scientific
principles on risk assessment. However, problems arise due to the difficulty of identifying NIAS. This can
be due to several factors, such as the complex and usually unknown composition of the additives and
materials conforming the final material or article and the low concentrations reached in the food
simulants during the migration tests (Nerin, Alfaro, Aznar & Domeño, 2013). For these experiments, high
performance separation techniques and high-resolution detectors are required. Analyses are mainly
based on gas and liquid chromatography (GC, UHPLC) coupled to mass detectors as time-of-flight (TOF)
and powerful databases, to associate the picks obtained with specific molecular structures. NIAS known
or predicted to be present in a FCM can be analyzed using targeted analytical methods, as is done when
analyzing the specific migration of IAS. However, for NIAS neither known nor predicted to be present in
FCM, only generic analytical screening methods can be used. Besides, in most cases the lack of analytical
standards makes it difficult or impede a clear identification of the NIAS present. As detection of a
substance is highly depending on the analytical method and detector used, several analytical methods
might be used, although success cannot always be assured, due to the high complexity of this analytical
task.
Once identified and semi-quantified the NIAS present, the risk assessment of these substances is carried
out. They must be assessed by recognised risk assessment methods, but there are currently no
harmonised or standardised methods. A risk assessment consists mainly of three stages: hazard
identification and characterisation, exposure assessment, and risk characterisation. One approach that
can be used to perform a risk assessment is as follows. Upon identification and quantification of NIAS,
search positive lists of European or national legislation to check whether they are listed and whether there
is a SML for the particular substances under analysis. If they are not listed, the hazards should be identified
and characterised, using toxicity data, to derive an SML. However, if toxicity data do not exist, the
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Threshold of Toxicological Concern TTC concept can be used to derive an SML and characterise the risk.
The risk is considered to be controlled if the migration value obtained in specific migration tests is lower
than the derived SML. At this stage of the assessment, if it is found that the risk of certain substances is
not under control, measures to control the risk should be taken on a case-by-case basis. For example,
setting purity specifications for raw materials, restrictions on conditions of use, restrictions on
concentration of the substance in the material, specifications on processing conditions, etc., followed by
risk characterisation.

4.2.4. Authorisation process for the prototypes
The antimicrobial/antioxidant packaging materials developed in the project fall within the scope of the
definition of active packaging. Specifically, it is a preservative-releasing system that has a technological
effect on the food. Its function is to prolong shelf life by protecting the food against degradation caused
by spoilage micro-organisms and/or against the oxidation that can occur due to the presence of oxygen
inside the food packaging. Consequently, the active substance may be used if it is an authorised food
preservative (food additive). Under EU legislation, food additives must be authorised before they can
be used in food. Therefore, active substances released in packaged foods or in the surrounding
environment must be previously authorised as food additives to the extent that these substances are
expected to have a technological effect on the food and become part of the food.
On 16 December 2008, the European Parliament and the Council adopted a legislative package of four
Regulations. The package consists of three sectoral food Regulations on so-called "food improvement
agents" (Regulation (EC) No 1333/2008 on food additives (EU, 2008c), Regulation (EC) No 1332/2008
(EU, 2008d), on food enzymes, and Regulation (EC) No 1334/2008 (EU, 2008e), on food flavourings and
certain food ingredients with flavouring properties) and a common procedure for the evaluation and
authorisation of these substances (Regulation (EC) No 1331/2008 (EU, 2008f)).
Regulation (EC) No 1333/2008 sets out in Annex II the list of food additives authorised in the EU and
also specifies their conditions of use. If an additive is not authorised, the full procedure for obtaining
its authorisation must be carried out before its use in any food. If the intended use of a food additive
is different from the already approved uses or if the amount is higher than the maximum authorised
level, an application for modification or extension of use has to be submitted. EFSA will then publish a
Scientific Opinion on the use of the substance and finally, if the Scientific Opinion is positive, it is up to
the legislator to approve or not the use and the applicable restrictions for this substance.
In accordance with the requirements of Article 9 of Regulation (EC) No 1331/2008, the Commission
adopted Regulation (EU) No 234/2011 implementing Regulation (EC) No 1331/2008 (EU, 2011e). This
Regulation concerns requirements as regards the content, the drafting and the submission of
applications to establish or update Union lists of food additives, food enzymes and food flavourings,
the arrangements for verifying the validity of the applications and the type of information to be
included in the opinion of the European Food Safety Authority (EFSA). Article 3 of Regulation (EU) No
234/2011 requires the applicant to take into account the practical guidance on the submission of
applications made available by the Commission on the website of the Directorate-General for Health
and Food Safety.
An application should be submitted to EFSA, demonstrating that, under the intended conditions of use,
the substance complies with the safety criteria. The information provided by the applicant shall be
evaluated by EFSA within 6 months (this period may be extended). The EC shall adopt a specific
measure amending and supplementing non-essential elements of the legislative document, in
accordance with the scientific input provided by the EFSA, relevant provisions of the Community law
and other legitimate factors relevant for the matter under consideration.
The Commission, an EU Member State or an interested party can initiate the authorisation procedure
through an application to update the EU lists of food additives, food enzymes and flavourings.
"Updating the Union list" means adding a substance and/or deleting a substance, as well as adding,
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deleting or changing conditions, specifications or restrictions related to a substance. The authorisation
process consists of several steps, as shown in Figure 11. Mainly, the applicant has to prepare specific
documents (administrative and technical) and submit an application through the e-submission food
chain platform (Figure 12). EFSA first verifies the validity of all documents. Secondly, the confidentiality
claims submitted by the applicant are evaluated and then the risk assessment phase takes place.

Figure 11. General procedure for processing applications for regulated products (source:
https://www.efsa.europa.eu/en/supporting/pub/en-6471).
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Figure 12. General procedure for processing applications for regulated products through the e-submission food chain
platform (source: User guide. E-submission food chain platform (EFSA, 2021)).

Where the Commission requests EFSA to carry out a risk assessment of the food additive, EFSA shall
deliver its opinion within 9 months from the date on which the Commission receives the letter from
EFSA on the adequacy of the data. In accordance with Article 6 of Regulation (EC) No 1331/2008, this
period may be extended in duly justified cases, such as when the Authority requests additional
information from the applicants. Within 9 months from the date on which the Commission receives a
valid application (in cases where an EFSA opinion has not been requested), the Commission shall
submit to the Standing Committee on Plants, Food and Feed a draft Regulation updating the Union list,
taking into account the EFSA opinion, any relevant provision of Union law and any legitimate factor
relating to the matter under consideration. This period may be extended where the Commission
requests additional information from applicants on risk management issues. In exceptional
circumstances, the time limits for both risk assessment and risk management may be extended if
justified by the nature of the matter in question. The Commission may terminate the authorisation
procedure and decide not to proceed with a planned update, at any stage of the procedure, if it
considers that such an update is not justified. In such cases, the Commission will inform the applicant
indicating in its letter the reasons why it does not consider the update justified.
An application ("dossier") shall mainly consist of a technical dossier and administrative information. In
particular, for new food additives, the dossier must include the following technical information:
-

Chemistry and specifications:
o Identity of the substance
o Specifications
o Manufacturing process
o Methods of analysis in food
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-

-

o Stability of the substance, and reaction and fate in food
Information on existing authorisations and evaluations
Proposed uses and exposure assessment
Toxicological studies
o Toxicokinetics
o Genotoxicity
o Toxicity testing (subchronic, chronic and carcinogenicity)
o Additional studies
Supplementary information
o Integrated testing strategies
o Mechanisms and modes of action
o Review of published literature
o Reporting of studies
Finally, it is also important to note that substances intentionally incorporated in active materials and
articles that will be released into food or the environment surrounding food, although they do not
need to be listed in the Community list according to the Active and Intelligent Materials Regulation
(EC) No. 450/2009 and are already approved in food legislation, their stability under the intended
conditions of manufacture and processing of the packaging must be verified by the packaging
manufacturer and a safety assessment file must be submitted if the chemical reaction, degradation or
decomposition of these substances is likely to occur. To verify this stability, a detailed NIAS (nonintentionally added substances) identification and risk assessment study must be carried out.

6. Legal requirements applicable to prototype product

6.1. Specific requirement applicable to minimally processed fruits and vegetables or juices
In accordance with the legislation described above, the following is a summary of the regulations that the
novel foods prototype must comply with, as well as the tests that will be carried out to verify compliance
with the legislation.
Firstly, the food prototype must comply with General Food Low, Regulation (EC) No. 178/2002, in particular
Article 14 or the basic principle of food safety and toxicity. This will be based on the results of toxicological
and microbiological analysis. Moreover, the prototype product must comply with Regulation (EU) No.
2015/2283, as far as they can be considered as novel food. They must be present in the list of Novel food to
be placed on the market (art. 6). The general conditions for inclusion of novel foods in the Union list are that
the food does not, on the basis of the scientific evidence available, pose a safety risk to human health; the
food's intended use does not mislead the consumer, especially when the food is intended to replace another
food and there is a significant change in the nutritional value; where the food is intended to replace another
food, it does not differ from that food in such a way that its normal consumption would be nutritionally
disadvantageous for the consumer. The procedure for authorising the placing on the market within the Union
of a novel food and updating of the Union list is reported on the art. 10 of the regulation.
To prepare the technical dossier the following information are mandatory for the Shealthy prototype
product:
1) Detailed description of the production processed with indication of the production flow chart
(including quality and safety control checks); a Description of key steps and parameters of the
production process -including information on potential by-products, impurities, contaminants,
operational limits, measures for production control and quality and safety assurance (e.g. HACCP,
GMP, ISO) and standardisation criteria ((e.g. chemical markers for the novel food). In case a novel
process is used, i.e. not used for food production within the Union before 15th May 1997, a detailed
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2)

3)

4)
5)
6)

7)

characterisation of the novel aspects of the process. Substances used in the manufacturing process,
e.g. identity of the extraction solvents, ratio of the extraction solvent to the material, reagents,
residues remaining in the final product
Compositional data (parameter, analytical method, certificate of analysis, facility where the study
was carried out and accreditation of the facility); proximate analysis (e.g ash, moisture, protein, fat,
carbohydrates), data on nutritionally relevant inherent constituents and on inherent substances of
possible concern to human health.
Stability test: Characterisation of the nature of degradation products; Information on normal storage
conditions of the novel food; Information on the storage conditions under which the stability test
was performed; Physicochemical, Biochemical, microbiological stability under normal condition of
storage
Proposed use
Estimate of the exposure to undesirable substances
Nutritional information: Details of the nutrient composition of the novel food; Description of the
bioavailability of nutrients, considering influences of the production process, storage and further
processing that may be required prior to consumption; Effects of processing/handling/preparation
for the intended use (i.e. cooking to reduce or inactivate any anti-nutritional substances); Content
and effect of antinutritional factors in the novel food and other known interactions with nutrients in
the novel food. Estimation of the intake of potentially anti-nutritional substances from the novel food
and comparison with health-based guidance (if available); If a novel food is intended to replace
another food, demonstration that the novel food does not differ in a nutritionally disadvantageous
way under the proposed conditions of use; When a novel production process is applied to a food
which is a relevant source for nutrients, demonstration that the novel food does not differ in a
nutritionally disadvantageous way under the proposed conditions of use
Toxicological information: the statistically significant differences between controls and the novel
food, which were observed in toxicity studies; Rationale for the toxicity testing strategy applied;
Genotoxicity following the approach proposed by the "Scientific opinion on genotoxicity testing
strategies applicable to food and feed safety assessment"; Sub-chronic toxicity; Chronic toxicity and
carcinogenicity; reproductive and developmental toxicity; Overview table of the human studies
provided on the novel food. However, they shall be considered on a case-by-case basis. Three
different scenarios may be taken into account:
a. substantial equivalence may be established to an accepted traditional food, and there is no
need of further tests;
b. substantial equivalence may be established, but not for all traits of the novel food, therefore
further safety assessment concerns specifically these traits;
c. substantial equivalence can not be established; in this case the wholesomeness of whole
novel food must be assessed

8) Allergenicity:
Regarding specific microbiological aspect of the fruits and vegetable product under investigation, several
microorganisms may contaminate fruit and vegetable products. The high water activity and neutral or low
acidic pH may represent the perfect environment for the development of several microbial populations,
including human pathogens. Indeed, raw vegetables are among the most frequent causes of foodborne
outbreaks. A first microbial contamination may generate from the close contact with the soil, where manure
or sewage sludge may represent a primary source of pathogenic microbes, together with irrigation water.
Besides pathogenic microbes, fruit and vegetables usually harbor a complex microbial community, that is
influenced by several factors, such as the type of product and the cultivar, geographical area, agricultural
practices, season and climate. EU Regulation 2073/2005 lays down the microbiological criteria for pathogenic
microorganisms in different foodstuffs. In addition, it defines the limits for specific microorganisms that are
considered as indicators of hygiene practices. Regarding pre-cut, ready-to-eat fruit and vegetables and
unpasteurized juices, Salmonella spp. must be researched in at least 5 sampling units (25 g each). It must be
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absent during the product shelf-life. The analysis has to be carried out following the EN/ISO 6579. In addition,
during the manufacturing process, E. coli must be counted as hygiene indicator.
Besides this, fruit and vegetables are considered one of the primary sources of microorganisms carrying
antimicrobial resistance genes (AMR). Indeed, when these products are consumed raw, AMR genes can be
spread to the gut microbiome. Combatting antimicrobial resistance (AMR) is a priority in the European Union
(EU). Although no specific regulation or limit exists, EFSA published several Scientific Opinions on the
importance of reducing the spread of AMR in the food chain. Among the various sources and transmission
routes identified, fertilisers of faecal origin, irrigation and surface water for plant-based food were
considered of major importance. Therefore, the presence of AMR genes in fruit and vegetable microbiome
is of primary concern and can be achieved through a metagenomics-based screening.

6.2. Specific requirement applicable to by-product extract
The apple pomace, orange peel and olive leaves extracts developed can be used as a novel food additive. If
a company decides to produce and commercialize a novel food additive in the European Union (EU), an
authorization must be sought from the European Food Safety Authority (EFSA) before they can be used in
foods.
According to Article 4 of Regulation (EC) No 1333/2008, only food additives included in the EU lists of
approved food additives may be placed on the EU markets as such or used under the specified condition of
use. The authorized food additives will also need to comply with criteria present in Regulation EU 231/2012.

As stated in Article 6 of Regulation (EC) No 1333/2008, a food additive may be included in the Union lists only
if it meets the following conditions and, where relevant, other legitimate factors, including environmental
factors:
-

it does not, on the basis of the scientific evidence available, pose a safety concern to the health of
the consumer at the level of use proposed;
there is a reasonable technological need that cannot be achieved by other economically and
technologically practicable means; and
its use does not mislead the consumer.

Also, a food additive must have advantages and benefits for the consumer. “Preserving the nutritional quality
of the food” and “enhancing the keeping quality or stability of a food or improving its organoleptic properties,
provided that the nature, substance or quality of the food is not changed in such a way as to mislead the
consumer” are two valid purposes of use to demonstrate advantages and benefits for the consumer.
Considering that in our case the products are natural extracts and only partially purified (not a single
substance) it is not possible to provide a chemical name of the substance, as is not a simple single or complex
mixture of compounds not derived from botanical sources. In the current report we are dealing with additives
derived from botanical sources as orange peel, apple pomace or olives leaves extracts.
Therefore, the plant from which the additive has been sourced is fundamental information to be reported.
This needs to include the scientific name (Latin), synonyms (botanical name), the part of the plant used,
geographical origin, and growth and harvesting conditions.
Data on chemical composition and their concentration will need to be provided. Compounds will need to be
classified according to their chemical structure. Information of maximum level for microorganisms and
contaminants including e.g. heavy metals, mycotoxins, pesticide residues and polycyclic aromatic
hydrocarbon residues should also be provided.
The data required for risk assessment of food additives includes information on:
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•
•
•
•
•
•
•
•
•

the identity and characterisation of the additive including proposed specifications and analytical
data;
where applicable, the particle size, particle size distribution, and other physicochemical
characteristics;
the manufacturing process;
presence of impurities;
the stability, reaction and fate in foods to which the additive is added;
where applicable, the existing authorisations and risk assessments;
proposed normal and maximum use levels and in which food categories to be used;
dietary exposure assessment;
the biological and toxicological data:
o toxicokinetics (absorption, distribution, metabolism and excretion);
o toxicity (subchronic, chronic, and carcinogenicity);
o genotoxicity;
o reproductive and developmental toxicity.
Data for risk management purposes requires appropriate information on:

•
•
•

•
•
•
•
•
•

the identity of the food additive;
the function and technological need for the level proposed in each of the food categories or products
for which authorisation is requested and an explanation that this cannot be reasonably achieved by
other economically and technologically practical means;
the investigations on the efficacy of the food additive for the intended effect at the use level
proposed;
advantages and benefit for the consumer;
why the use would not mislead the consumer;
proposed normal and maximum use levels and in which food categories to be used;
the exposure assessment, based on normal and maximum intended use for each of the categories or
products concerned;
the amount of the food additive present in the final food as consumed by the consumer;
analytical methods allowing the identification and quantification of the additive or its residues in
food.

The specifications of an additive define the requirements concerning the identity, the purity and the limits of
any impurity present in the additive, indicating also the appropriate methods of analysis. Specifications
considering that the product comes from botanical sources will need to be based on nutritional or biological
active components, and will need to include the followings:
•
•
•

identity of the item, definitions, including the purity in percentage of the major groups of
constituents present in botanical preparation (i.e. polyphenols) and methods of determination
(chromatograms, spectra, etc.);
Limits of undesirable /contaminant toxic compounds known to be present in the plant and validated
methods for the analysis; and
information on maximum level of microorganisms, residual, and contaminants.

A detailed description of the manufacturing process should provide the method of manufacture and its
production controls and quality assurances.

A validated method should be validated and should include determination of the substances in the food and
its degradation and possible reaction product.
Stability of the substance, and reaction and fate in food that will include the chemical/physico-chemical
stability during the preparation and during the storage, technologically intended reactions with food
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constituents and the resulting products in food. Other information required includes proposed uses and
exposure assessment.
Considering that our product is always derived from a botanical derived from conventional food sources with
a long-term history of food use we will try to opt from a “presumption of safety”.

6.3. Specific legal requirements applicable to the active packaging prototype
In accordance with the legislation described above, the following is a summary of the regulations that the
active packaging prototype must comply with, as well as the tests that will be carried out to verify compliance
with the legislation for food contact materials.

Firstly, like any food contact material, the active packaging prototype must comply with Regulation (EC) No.
1935/2004, in particular Article 3 or the basic principle of food safety. This will be based on the results of
migration testing and risk assessment. Regulation (EC) No. 2023/2006 on good manufacturing practices is
also a cross-cutting regulation, mandatory for all FCMs, however, the verification of compliance with this
regulation is outside the scope of the present project, given that it is a prototype developed in a nonindustrial environment.
On the other hand, the prototype consists of a plastic matrix (PLA or PP) incorporating active substances, so
it must comply with Regulation (EU) No. 10/2011, as far as the passive parts (the polymer matrix) are
concerned. In this sense, overall and specific migration tests shall be carried out to verify compliance.
Finally, the prototype must comply with Regulation (EC) No 450/2009 as regards active compounds
incorporated in the packaging material. To demonstrate compliance with this regulation, the risk assessment
of the material will be carried out in the framework of the project. This shall be based, among other things,
on the results of migration tests as well as on the identification of NIAS.
Regarding migration tests, first of all, Regulation (UE) Nº 10/2011 sets the Overall Migration Limit (OML) in
10 mg dm-2. The next requirement is that the materials must respect the specific migration limits of the
substances subject to restriction according to Annex I (Union list) and according to Annex II. Figure 13 shows
the substances to be analysed according to Annex II. In addition, it has to be verified that the migration limits
for primary aromatic amines are respected.
Additionally, a risk assessment of the material is required as new substances are being incorporated. Firstly,
screening tests for NIAS (substances not intentionally incorporated) will be carried out on food simulants A
and B. In each simulant, substances will be identified in different fractions: volatile, semi-volatile and nonvolatile. Once the substances have been identified, the risks of these substances will be assessed.
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Figure 13. List of substances under restriction upon the Annex II of the Plastics Regulation.

The migration test basically consists of an accelerated test, where the material is put in contact with a food
simulant, under pre-established conditions of time and temperature, as well as type of contact, selected on
the basis of the conditions of use of the material in the real case. Once the exposure time to the simulant is
over, the simulant is separated from the material and analysed, either to verify the overall migration or the
specific migration (of IAS and/or NIAS). Figure 14 shows a scheme of the methodology.

Figure 14. Scheme of the methodology employed for the analysis of migration.

The simulant is a test medium that simulates the behaviour of the food and has a higher extractive power
than the food itself, thus representing the worst case. The simulant is selected according to Annex III. Within
this annex, Table 2 (Food category specific assignment of Food simulants), is used to assign food simulants
to specific foods. In the case of the Shealthy project, the target foods are fresh fruits and vegetables as well
as fresh, washed and cut, i.e. ready to eat. In this sense, according to table 2 of Annex III, they fall into
category 04.01.B. Fruit, fresh or chilled, peeled and or cut, and are therefore assigned simulants A and B (if
pH<4.5), as shown in Figure 15.
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Figure 15. Food simulants asigned for the migration tests.

In terms of the method of contact, we can use different ways of bringing the material into contact with the
simulant. Firstly, the most practical way to test films or sheets is to use a cell, where the contact is on one
side, as in the real case. This type of material can also be used to make bags, where the contact is also on one
side. On the other hand, if we have an article that can be filled, the best option is to test by filling, since this
is the real case. Finally, for materials and articles with any geometry or dimensions, the total immersion
method is used. In this case, the material, with a known surface area, is placed in the special test tube and
then the simulant is poured in so that the material is completely submerged. In the case of the active
packaging prototypes of the Shealthy project, being film, the cell method has been selected, with contact on
one side. Figure 16 shows images of the contact methods described above.

Figure 16. Contact methods that can be employed in the migration tests.

Once the method of contact and simulant have been established, the test conditions have to be selected.
This is based on Chapters 2 and 3, depending on whether the test is for overall migration or specific migration.
In case of specific migration, the time and temperature conditions are selected according to chapter 2
(Testing for specific migration of materials and articles not yet in contact with Food), and in particular tables
1 and 2, for the selection of time and temperature respectively. Both tables are shown in Figure 17. The
intended use for the materials being developed in the project is contact with fresh fruit and vegetables, which
will be stored at room temperature at most (refrigeration is the most usual) and for a maximum of 2 to 3
weeks. In this sense, the conditions 10 days at 40 ºC have been selected, since they cover the intended use.
On the other hand, in the case of overall migration, the conditions are defined in chapter 3 (Testing for
overall migration), and specifically in Table 3 (Standardised conditions for testing the overall migration),
which can be seen in Figure 18. In this case, the intended use is covered by the OM2 conditions, i.e. 10 days
at 40 ºC.
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Figure 17. Tables for the selection of the conditions of the specific migration tests.

Figure 18. Table for the selection of the conditions of the overall migration tests.
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To conclude, Table 2, shows the summary of the tests that will be carried out to verify compliance of the
active packaging prototype, as well as the conditions and simulants selected for such tests.

Test

Conditions

Simulants

Overall migration

10 days – 40 ºC

A and B

Specific migration of primary aromatic amines 10 days – 40 ºC
and metals (Annex II of the Plastics Regulation)

B

Screening of NIAS:

A, B and D2

10 days – 40 ºC

Volatiles
Semi-volatiles
Non-volatiles
Table 2: Summary of the tests that will be carried out.
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Conclusion
The aim of the European Food Law is to ensure a high level of protection of human life and consumers'
interests in relation to food. Aligned with this purpose, prototype compliance with applicable regulations
shall lead to a new foodstuff providing nutrition advantages while maintaining consumers’ safety. To reach
this goal, Consortium partners has screened the legislation applicable to the development, particularly novel
foods, novel additive, and food contact materials regulations, within the framework defined by the general
Food Law.
Key parameters regarding the nutritional and safety compliance matters with the novel foods and novel
additive regulation has been highlighted. A technical explanation must be given that the new non-thermal
treatment applied on the food provides the same level of safety as the generally used heat pasteurisation
process with respect to the bacteriological risks and the allergenic potential. The effect of the new process
on the formation of processing contaminants must be evaluated. Stability test must be performed under the
normal condition of use.
The use of the new non-thermal treatment applied in the production of fruit preparations is not likely to have
an effect on public health. However, toxicological and genotoxicity study should be performed. But they shall
be considered on a case-by-case basis.
To evaluate the safety of the new packaging materials, migration analyses of the packaging system (overall
migration, specific migration and NIAS assessment) must be carried out to verify the compliance with food
contact material regulations.
To achieve the general objective of a high level of protection of human health and life, risk assessment
analysis must be done.
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