
Title of the doctoral program 
Metrologia 

Title of the research activity  
Development and Characterization of Active Food Packaging 

Short description of the research activity 
Active food packaging is a system which involves a positive interaction process between the packaging 
material and the food to increase the food’s shelf life or quality. This interaction is achievable by the addition 
of active agents (organic molecules or engineered nanoparticles) to the polymeric package matrix, exploiting 
their properties, e.g. antimicrobial activity. 
Currently, one of the most important issue about the active packaging is the quantification of active agents, 
which migrate from the food contact material into food. In this context the development of experimental set 
up able to measure the migration of organic molecules and inorganic nanoparticles from polymeric materials 
and the properties of the active packaging as a function of active agent’s concentration and packaging matrix 
is necessary. Prototype and commercial food packaging materials with embedded active agents with 
antimicrobial functions need to be studied. Food simulants will be also considered. The quantification of 
agents which migrated to the food surface and bulk is the real challenge. and here In this case, surface 
analytical methods can play an innovative&new role. 
For the elucidation of the important structure-function relationship, the assessment of the antimicrobial 
properties of active agents with different shape, size, surface charge, chemical composition, aggregation 
state, hydrophobicity, etc can enable the choice of the proper molecule or nanoparticle for active packaging 
materials. The antimicrobial efficiency of some additives, both inorganic (e.g. Ag, TiO2, ZnO) and organic 
(e.g. thymol and carvacrol) needs to be evaluated, by means of growth and viability assays and biological 
imaging techniques.  
Hence, the foreseen research activity can be summarized as follow: 

- Setting up of hyphenated analytical techniques for the quantification of the active agents into the 
food and into the packaging and for the assessment of their properties as a function of the active 
agent’s characteristics. 

- Development of reference materials for structural and chemical properties of antimicrobial additives 
and active package. 

- Quantification of the possible migration of active organic molecules and nanoparticles and from the 
package matrix into food, by individuating suitable food simulants and proper migration tests. 

- Development of new robust analytical techniques traceable to the SI units, able to provide a reliable 
quantification of organic active molecules and inorganic nanoparticles at the surface of the 
packaging material. During the PhD program several innovative approaches, based on vibrational 
spectroscopies, neutron activation analysis and spectrofluorimetry, will be used, also for routine 
analysis. 

 
Scientific tutor (name, surname, role, email)  
Chiara Portesi (c.portesi@inrim.it) is part of the food metrology program at INRIM. She is a researcher at 
INRIM and has received her doctorate in Material Science from the Polytechnic of Turin in 2005. In 2003 she 
carried out part of her PhD project at Twente University – MESA+ laboratories (Enschede, NL). In 2007 she 
has been awarded for the best oral presentation at EUCAS07. She has been involved in several metrological 
project (EMRP and FP7), and she has participated as WP leader in one of them (EMPR Q-AIMDS), focused 
on the vibrational spectroscopy applications.  

Her main interests are in the emerging techniques of analysis, using nanotechnology and vibrational 
spectroscopies, in the food metrology field. 

Scientific sector (Settore Scientifico Disciplinare - SSD): FIS/03 
 
Number of international-review papers (last 5 years): 10 
Total number of citations and source: 300 Scopus 
h-index and source: 10 Scopus 



Type of research activity 
The activity requested to the PhD student will be carried out in the food metrology laboratories, including 
chemical lab, the class 2 lab and vibrational spectroscopy lab. For preparation and characterization of food 
and food related matrices, of reference material and nanoparticles, of food simulants and packaging 
prototypes, the student will become familiar, in addition to typical chemical lab equipment (glassware, 
cupboard, organic and inorganic chemicals) with several instruments such as digestor system, freeze drier, 
HPLC system, autoclave and characterization techniques such as Raman and IR spectroscopy and related 
techniques (SERS and TERS), fluorimetry and UV-Vis spectrometry. Some hyphenated surface analysis 
techniques will be also approached, such as Scanning Electron Microscopy and Scanning Probe 
Microscopy. 

Site of activity 
INRIM (Division of Quantum Metrology and Nanotechnology). 

Active collaboration on the proposed research activity 
Università degli Studi di Torino, PTB (DE), BAM (DE),  DFM (DK), DTU (DK), LNE (F), NPL (UK) 

Specific requirements (experiences, skills) 
MS degree in Chemistry, Physics, Material Science, Biotechnologies or related 

Website of the research group (if any) 
https://www.inrim.eu/research-development/quality-life/food-metrology 


