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SSbD JRC proposed Framework [1]

Step 1: material/chemical
Hazard Assessment

Step 2: Human Health and  
safety aspects in material/ 
chemical Processing phase

Step 3: Human Health and  
Environmental effects in 
the use phase
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Step 4: Environmental 
sustainable Assessment
(Life Cycle Assessment) 

Step 5: Social and Economic
Sustainability AssessmentStep 

5

SSbD Assessment
Results

Chemical/
material/
Product

Step 
1

Step 
2

Step 
3

Step 
4

[1] Caldeira et al, Safe and sustainable by design chemicals and materials - Framework for the definition of 
criteria and evaluation procedure for chemicals and materials, 2022, DOI 10.2760/487955 (online)

http://dx.doi.org/10.2760/487955


The main goal of BiOSMART project is to develop active and smart biobased and/or 
compostable packages to meet the needs of both fresh and pre-treated food applications. 
To address future packaging demands will need to enable light-weighting, reduced food 
residues, easier food monitoring and longer shelf life, simplifying waste handling, all without 
a price premium. 
BIOSMART encompasses an approach for integrating bioactive materials, barrier coatings 
and sensors to enlarge food shelf life.

Bio-based smart packaging for enhanced preservation 
of food quality

BBI JU contribution: €3,6 million

Duration: May 2017 – December 2021

Feedstock: Sugar, Corn, Polylactic acid, nanoclays



Duration: 01.05.2017 – 31.12.2021

3 RTOs

3 SMEs

2 Large 
Companies

Bio-based smart packaging 
for enhanced preservation of food quality

BBI JU contribution: € 3,610,866 Project lead: Tekniker (Spain)

Project Website: www.biosmart-project.eu

3 UNIs



• The Context

• In Europe, 88 Millions Tons of food are wasted each year, 
equivalent to the  20 % of the food produced in Europe. 

• Waste food is sent to the weir, degrading the soil with a cost 
of 150M€, representing 6% of Green house emissions.

• The Objectives

• the development of bio-based food packaging that can
monitor and extend shelf-life, while being compostable,
biodegradable or recyclable and friendly for the 
environment. 

• The project has been built with the collaboration of the 
complete value chain through their participation in the 
Advisory Board, involving the resin manufacturer 
(Natureworks), the Brand Owner (Unilever) and the Retail 
(Eroski).

Context and Objectives

Food lost along the value chain

http://www.eu-fusions.org/phocadownload/Publications
https://www.natureworksllc.com/
https://www.unilever.com/
https://www.eroski.es/


Technical Approach



Achievements:



Achievements:

More details: www.biosmart-project.eu 



The materials safety assesment
Lipopeptides



• Sensors spots:
•  O2 (It is legally approved in 

the EU for direct contact with 
food), 

• CO2 (non contact), 
• Amine sensor (pending

The materials safety assesment:
 Inteligent system



The Materials Safety Assessment



Polyester amine PEA



Polyester amine PEA



Texturing hydrophobic properties

NIL Térmico o 
UV
Velocidad: 0.05-



UV protective coatings

(migration of the metal should be <5 mg /kg)



Water and oxygen barrier coatings

Food approval, 
biodegradable



Antimicrobial properties



Antimicrobial properties



The scale up

The most developed technologies (TRL5, our initial 
goal) was integrated in final packaging at industrial 
relevant conditions (TRL6). 

This was necessary to perform consumer 
acceptance tests requiring large number of 
industrial packaging, with a big effort of the 
entire Biosmart team. 

For each trial under production conditions, at 
least 1000 m of thermoforming sheet for the trays 
and 1200 m of top sheet are needed. 100 - 200 m are 
needed in minimum to set up the printing and 
packaging machines. 

There is still much development work to be done 
(TRL5-7), which can be continued on the basis of 
what has been achieved till now. 



The sensor monitoring of food self-life 
ham packaging



The sensor monitoring of food self-life
 cheese packaging



Lifecycle Environmental Assessment
1 kg produced or packaged food as a functional unit.



Lifecycle Environmental assessment
1 kg produced or packaged food as a functional unit.



Lifecycle Environmental Assessment
1 kg produced or packaged food as a functional unit.



Lifecycle Assessment impacts
125g of consumed cheese, including the necessary package to 

protect this cheese for the defined shelf life before its consumption
. 



Lifecycle Assessment impacts
125g of consumed cheese, including the necessary package to 

protect this cheese for the defined shelf life before its consumption



Cost Analysis



• Improvements of the PLA material mechanical and barrier properties concerning 
thermoformability Pilot scale production of the materials. ITENE 

• Surface texturing (hydrophobic coatings), phase change materials and UV barrier coatings, 
new protocol to evaluate antimicrobial properties, ecotoxicity, biodegradability and Lifecycle 
Environmental Assessment. TEKNIKER

• Synthesis of PEA (FRI) and thermoforming surface adhesion of nisin, lipopeptides by plasma
and scale up and APLICATION to predict barrier properties, FRIBOURG

• Antimicrobial, antifungal, and antioxidant lipopeptides studying cytotoxicity and food 
approval. Pilot scale production of lipopeptides, evaluation of packaged samples. LILLE, 
LIPOFABRIC, Univ. READING

• Development of measurement methods for non-invasive quality control and integration into 
packaging machines. TECSENSE, GEA

• Evaluation of packaging materials and packaged food from the microbiological and 
consumer's point of view, RISE.

• BioSmart polymer films. WIPAK

The exploitable RESULTS



Benefit 4:  The retailer and maybe in the future the consumer will be able 
to monitor the food degradation to control the food self life limits, 
reducing the food waste and the CO2 emissions

Benefit 2: Sensors (oxygen, CO2, amine) to monitor food self degradation in 
modified atmosphere packaging. The O2 and CO2 sensors can provide 100% 
on-line packaging control. EU Food approval and Solar Impulse Solution 
Efficient label obtained for oxygen sensor. Zero defects during packaging 
manufacturing can reduce the food lost in the value chain. 

Benefit 1: Food grade (EFSA) approved biobased plastic (Polylactic acid 
reinforced with nanoclays) compostable with 20% enhanced mechanical and 
barrier properties. The food residual and packaging can be jointly composted.

Benefit 3: The food waste and packaging can be compostable or be 
transformed to biogas generating energy and heat in combustion engines 
using cogeneration. 

Benefits to society and the environment



Contribution to EU policy

• The BIOSMART biobased compostable packaging is based on Polylactic (sourced from 
corn, sugar) improving mechanical properties by reinforcing with nanoclays.  The use of 
biobased packaging will contribute to Green Deal Objectives reducing the carbon 
footprint.

• The use of sensors for control food selflife in biobased food packaging is aligned with 
the Farm to Fork Strategy.

• The increase of food self-life using biobased antimicrobials and antifungal will reduce 
food waste, eliminating pollution of soil and CO2 emissions, and it is fully aligned with 
Sustainable Agriculture and Climate Action



• Study alternative biobased material 
Solutions for packaging

• Scale up TRL5-7 packaging smart 
solutions developed

• Scale up the cost of amine sensor 
spot, and get the food approval

• Increase barrier protection of 
biobased Solutions

• Implement recyclable materials in 
packaging

• Enlarge the number of packaging 
applications

Next steps


