
 

 
 

 

 

 

 

 

 

 

Deliverable number: D4.2 
 Deliverable title: Migration method for food 

contact materials established in Chinese 
laboratory 

 

 

 

 

 

 

Work Package No.:      WP 4 

Lead beneficiary:      Fera Science Ltd    

Due date (project month - dd/mm/yyyy):   M24 – 31.08.2019 

Actual delivery date (project month - dd/mm/yyyy):  M31 – 31.03.2020 

Ref. Ares(2020)1912797 - 03/04/2020



 Deliverable 4.2  

 

1 / 59 

 

 

 

 

 

 
 
 

 
Delivering an Effective, Resilient and Sustainable  

EU-China Food Safety Partnership 
 
 
 
 

Grant Agreement number: 

727864 — EU-China-Safe  

 

 

 

 

 

Acknowledgements 
This report forms part of the deliverables of the project “EU-China-Safe” which has received funding from 
the European Union’s Horizon 2020 Research and Innovation programme under Grant Agreement No 727864 
and from the Chinese Ministry of Science and Technology (MOST).  

 
This project has received funding from the European Union’s Horizon 2020 research and 
innovation programme under grant agreement No. 727864 and from the Chinese Ministry of 
Science and Technology (MOST). 



 Deliverable 4.2  

 

2 / 59 

 

 

EU-China-Safe aims at reducing food fraud and improving food safety through focusing on improving food 
legislation, food inspection and increasing access to information across Europe and China. State-of-the-art 
technologies including a virtual laboratory will create a unique space to share and demonstrate best practice. 
The use of innovative technologies will result in improved detection of adulteration of food products as well 
as increased traceability and transparency of global supply chains. 

The project runs from September 2017 to August 2021. It involves 33 partners and is coordinated by QUB 
(The Queen’s University of Belfast, UK). 

More information on the project can be found at www.euchinasafe.eu  

The content of this report does not reflect the official opinion of the European Commission and/or Chinese 
government. Responsibility for the information and views expressed therein lies entirely with the author(s). 
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1. SUMMARY 

This report (Deliverable 4.2) describes the ongoing activity to provide training to Chinese project partners 
such that the four main objectives of Work Package 4 are met. These are: 

• To address current challenges and gaps in microbiological and chemical food safety testing through the 
implementation of new or improved analytical methods.  

• To transfer analytical methodology and harmonise testing between China and the EU.  

• To improve the safety and quality of food consumed in Chinese and European markets.  

• To improve the food safety infrastructure in both China and the EU. 

To date it has not been possible for the Chinese project partner for whom the training is planned (China 
National Center for Food Safety Risk Assessment - CFSA) to travel to the UK. The lead Fera scientist has 
however travelled to China to deliver training through meetings with CFSA, including at the 2019 
International Food Contact Materials Safety Symposium organised by the Chinese NRL (Guangdong 
Inspection and Quarantine Technology Center - IQTC) and delivery of a lecture to Hong Kong Polytechnic 
University (PolyU) students and staff. In addition, meetings have been facilitated between Fera and the 
Chinese Academy of Inspection and Quarantine (CAIQ - not a Task 4.3 partner but a partner in the project 
overall) to provide an overview of the activity of the EU China-Safe project and Work Package 4 Task 4.3 
specifically.  

It is not currently known whether or not the CFSA scientist will be able to travel to the UK to receive the face 
to face laboratory based training. If this cannot take place within the project timeframe it is proposed that a 
series of on-line training materials is prepared for dissemination to CFSA and PolyU as well as other Chinese 
project partners to support knowledge development with respect to EU legislation and analytical 
methodologies required to demonstrate compliance of food contact materials and articles with the European 
Regulations. 

 

2. INTRODUCTION 

Any material or article which comes into contact with a foodstuff has the potential to cause chemical 
contamination. If chemicals transfer to the product, i.e. migrate, they may cause taint or odour problems and 
if the concentrations are high enough this may make the product unsafe to eat. The safety of materials and 
articles intended for contact with food is controlled within Europe by European legislation. Figure 1 provides 
an overview of the current EU legislation which can be found at:  

https://ec.europa.eu/food/safety/chemical_safety/food_contact_materials/legislation_en 
(accessed 20.03.2020). 

Commission Regulation (EC) No 1935/2004 (EC, 2004) also known as the Framework Regulation sets out the 
general principles of safety and inertness for all Food Contact Materials (FCMs). The General Requirements 
are defined in Article 3 which states: 

“1. Materials and articles, including active and intelligent materials and articles, shall be manufactured in 
compliance with good manufacturing practice so that, under normal or foreseeable conditions of use, they 
do not transfer their constituents to food in quantities which could:  

(a) endanger human health; 

or 

(b) bring about an unacceptable change in the composition of the food; 

or 



 Deliverable 4.2  

 

2 / 54 

 

(c) bring about a deterioration in the organoleptic characteristics thereof 

2.  The labelling, advertising and presentation of a material or article shall not mislead the consumers.” 

 

Figure 1. EU legislation – materials and articles in contact with food 

 
 

The Framework Regulation also provides for special rules on active and intelligent materials, good 
manufacturing practice and it empowers the Commission to develop and enforce additional measures for 
specific materials types (e.g. for plastics) or for specific substances (e.g. bisphenol A diglycidyl ether - BADGE). 

Compliance with Article 3 (as above) requires measures (methods) to determine the safety, i.e. does the 
migration of any substances present in the final material or article transfer at concentrations that could 
endanger human health, as well as methods to determine inertness.  

The range of material types used in contact with food is vast and new materials such as 
biobased/biodegradable/compostable are being developed at a rapid rate, and so the types of chemicals 
present and therefore  the potential to migrate is extensive. There are several thousands of chemicals in 
inventory lists used by producers and of these several hundred find regular use in FCMs. To the best of our 
knowledge there is no comprehensive compendium of official analytical methods to be used for the analysis 
of foods for migrating substances. Nor indeed is there any compendium of unofficial methods.  Given the 
huge number of different material types, substances and food types involved, this paucity of official methods 
for the analysis of foods for migrated food contact substances means that in many cases methods need to 
be developed and validated in-house prior to any enforcement campaigns being carried out.  Rather than 
analyte specific methods attention has focussed on the standardisation of official methods for conducting 
migration or extraction tests using food simulants or solvents, i.e. on the process of the migration test itself. 
This usually involves placing the FCM in contact with a food simulant or solvent under strictly defined and 
controlled test conditions (as defined in the EU legislation) although foods may also be used. Food simulants 
are simple test media that are intended to mimic the migrating properties of the different categories of foods 
whilst at the same time being more straight-forward to analyse for the concentration of migrated substances. 
Methods to determine the inertness of a material (overall migration) have been developed in which the total 
mass of the migrating substances is determined and is compared to the overall migration limit. How to 
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conduct the migration tests is well defined in the legislation for plastic FCMs which specifies the food 
simulants applicable to each food type as well as the appropriate test contact conditions (time and 
temperature). Approaches for overall migration and specific migration of individual or groups of substances 
are given in Regulation (EU) No 10/2011 (EU, 2011) for plastic materials and articles. In the absence of specific 
measures for other material types  the rules for plastics are often followed as a guide.  

In addition to testing for the starting substances used to make, for example, a plastics FCM, the migration of 
any impurities or reaction/breakdown products formed during the manufacture of the FCM also needs to be 
considered. These substances are known as Non-Intentionally Added Substances or NIAS. Methods used to 
determine the NIAS differ between laboratories.  

Differences in regulations and food testing methods have the potential to disrupt international trade and so 
the aim of Work Package 4 Task 4.3 is to transfer the know-how to carry out migration testing (overall 
migration for inertness, specific migration for known starting substances and NIAS for safety) to ensure that 
Chinese laboratories are able to determine compliance with EU rules. Given the large number and classes of 
compounds that may be used to manufacture FCM the full range of analytical methods are deployed in 
testing, i.e.: 

• headspace gas chromatography-mass spectrometry (GC-MS) for the volatile substances; 

• GC-MS for the semi-volatile substances; 

• liquid chromatography (LC)-MS for the non-volatiles and the polar residues; 

• inductively couple plasma-mass spectrometry (ICP-MS) for trace elements.  

As mentioned above there are several approaches that can be used to test food contact materials. These 
include:  

• Testing the food itself for undesirable chemical residues;  

• Testing the FCM before it is used to ensure that it does not contain residues that could migrate at 
levels that could cause problems. Migration modelling can be applied too.  

• Finally, uniquely for food contact materials, testing the FCM before use for its suitability in contact 
with food by employing food simulants that are intended to mimic the migration properties of 
different categories of foods. In this example standard methods and approaches are well defined 
with migration test methods being described as European standards.  

The aim of Task 4.3 is to provide training on the migration test methods for FCMs following all of the above 
approaches as well as to select examples of analytical methods commonly used to demonstrate compliance 
with the migration limits defined in the legislation and the techniques to measure, profile and identify the 
NIAS. To support this and to provide context to the testing, training in the interpretation of the EU Regulations 
is also planned.  

 

3. TRAINING 

Task 4.3 of the project “Delivering an Effective, Resilient and Sustainable EU-China Food Safety Partnership” 
involves the training of staff from the China National Center for Food Safety Risk Assessment (CFSA) by 
secondment to FERA, the UK National Reference Laboratory for materials and articles in contact with food. 
Following on from the successful completion of the training, the intention is that the CFSA staff will transfer 
the methodologies and knowledge exchanged to colleagues in their laboratory.  

Hong Kong Polytechnic University (PolyU) are also partners in Task 4.3 of Work Package 4 and although 
training of PolyU staff is not defined in the project outline the dissemination of information and provision of 
training material to this partner can only help to facilitate a more comprehensive understanding of European 
legislation and methodologies in that region. 
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3.1.  TRAINING ACTIVITY  

3.1.1. Plan 

Training on the migration test methods for food contact materials, examples of analytical methods commonly 
used to demonstrate compliance with the migration limits defined in the legislation as well as techniques to 
measure, profile and identify the non-intentionally added substances is planned. Training in the 
interpretation of the EU Regulations will also be provided. Following on from the successful completion of 
the training, the CFSA staff will transfer the method to the China-EU laboratory. 

The plan agreed with CFSA for the laboratory based training is: 

1. Migration testing  

 Migration test regulations in complex matrices (foods, food simulants and food contact materials 
and articles) 

 Migration modeling (basic overview of available systems) 

 Intentionally added substances (IAS) analysis technology (headspace GC-MS, GC-MS, LC-MS, GC-
TOF-MS, LC-TOF-MS, ICP-MS) 

2. Non-target analysis 

Non-Intentionally added substances (NIAS) are known or unknown isomers, impurities, reaction products 
and breakdown product of these ingredients as well as possible contaminants from the manufacturing 
process such as recycled materials, irradiated materials or contamination from indirect food contact sources 
such as printing inks, external coatings, adhesives, secondary packaging. Training in the detection, 
identification and quantification of NIAS in a range of material types and their migration into food simulants 
and foodstuffs was planned. 

 

3.1.2. Progress 

An invitation letter was sent to CFSA in August 2018 and a visa application was submitted and approved. 

Training was scheduled for October/November 2018 however the CFSA scientist cancelled a few weeks 
before due to other CFSA priorities. 

The Fera science lead on FCM travelled to China in October 2019 and planned to meet with CFSA at the 2019 
International Food Contact Materials Safety Symposium held in Guangdong and to visit the CFSA laboratories 
in Beijing following the event. The meeting at the conference took place (a copy of the presentation given at 
the conference and discussed with CFSA is provided in Appendix 1) however the subsequent visit to CFSA 
could not be accommodated at that time. Linked in with this visit the Fera science lead presented to staff and 
students at PolyU and to CAIQ (EU China-Safe project partners – although not directly involved in Task 4.3). 
Copies of the presentations given/provided to these EU China-Safe project partners are given in Appendices 
2 and 3. 

 

4. CONCLUDING REMARKS 

Scientists from CFSA have not been able to travel to the UK to receive the training to date and it may not be 
possible for this to be arranged within the full project timeframe.  

Instead we propose that a series of on-line training material is prepared for dissemination to CFSA and PolyU 
as well as other Chinese project partners to support knowledge development with respect to EU legislation 
and analytical methodologies. This approach has been proposed to the lead CFSA scientist. 
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7. APPENDIX 

7.1.  APPENDIX 1  

2019 Food contact materials safety symposium presentation 
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7.2.  APPENDIX 2 

POLYU presentation 
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7.3.  APPENDIX 3 

CAIQ presentation 
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