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Concept  
Active, Intelligent and Interactive Packaging  

Intelligent 
Packaging 
Detection and 
Communication 

Interaction enhancing 
protection 

Active 
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Protection 
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Interactive 
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CENÁRIO 



MOTIVATIONS 

The main motivations to this technologies development are: 

 Food waste reduction need 

 Food safety 

 Interactivity growth and needs for more 

information coming from consumers 



Foodborne Outbreak Online Database 

Food  
SAFETY 

Bilhões US$ 
of recall 

337 
Deaths (0,1%) 

>16.000 
outbreack 

Foodborne disease  
US (2000-2015) 



1/3 
Globally 

produced food 
are wasted or 
losses  

70% 

Growth forecast of 

population 9.1 bi (2050) requires 
 
 

Increase in food 

availability 

Food 
WASTE AND LOSS 

Food and Agriculture Organization of the United Nations 



Loss 
Normally in the earlier 

stage of production and 
processing (problems in 
the harvest, transport, 

storage, etc) 

Food 
WASTE AND LOSS 

Food and Agriculture Organization of the United Nations 

Food wasted and loss at 
Latin America could feed 

waste 
Normally at 

retail, restaurants 

and at home 

300 milions 
of people 



MILLENNIALS  
NEEDS 

2020 

70% 
Will have 
smartphones 

Tetrapack  report: Packaging up to Millennial success /  AIPIA Conference / ThinFilms 

Consumers are looking for  
INFORMATION AND INTERACTIVITY 

90% 
Will have access to 
the high speed 
internet 

•Global 
•Connected 
•Social online & offline 
•Want experiences 
• Impulse buying 
•Smart consumers 

AGED 
PEOPLE 



Growth  
R&D 

M. Vanderroost et al. / Trends in Food Science & Technology 39 (2014) 47e62 

The evolution (2002-2012) of the number of publications on intelligent 
packaging. Source: Google Scholar: http://scholar.google.com. 

The number of publications 
on intelligent packaging has 
increased more rapidly 
since 2009 
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OPPORTUNITIES 

and 
TECHNOLOGIES in 
the market 



Strategy  
DEVELOPMENT 

Not because it is nice, but because it is needed 

How  

What  

Why  

Golden Cicle 

Processing 
and Filling 

Production 
and post-
harvest 

Transport and 
Logistics 

Retail Consumer 

Purpose 
Why do you do? 

Process 

Result 



http://www.fao.org/food-loss-and-food-waste/en/ 
www.acs.org/content/acs/en/pressroom/newsreleases/2017 / It´sFresh/ Multisorb  technologies/ 

Production 
and post-
harvest 

Processing and 
filling  

Transport and 
Logistics 

Retail Consumption 

LOSS AND WASTE CAUSES  

TECHNOLOGIES 
Antimicrobials 

Humidity 
indicator 

Ethylene absorbers 

Chain approach  
INTEGRATED SUPPLY 
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http://www.fao.org/food-loss-and-food-waste/en/ 

TECHNOLOGIES 
Pressure for  HPP 

CTI 

Production and 
post-harvest 

Processing and 
filling  

Transport and 
Logistics 

Retail Consumption 

LOSS AND WASTE CAUSES  

Chain approach  
INTEGRATED SUPPLY 
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http://www.fao.org/food-loss-and-food-waste/en/ 
UPM Raflatac / Insignia/ Braskem Rtechnology Roadmap 

TECHNOLOGIES 
O2 leack 

Time 
Time/Temperature 

Production and 
post-harvest 

Processing and 
filling  

Transport and 
Logistics 

Retail Consumption 

LOSS AND WASTE CAUSES  

Chain approach  
INTEGRATED SUPPLY 

http://www.fao.org/food-loss-and-food-waste/en/
http://www.fao.org/food-loss-and-food-waste/en/
http://www.fao.org/food-loss-and-food-waste/en/
http://www.fao.org/food-loss-and-food-waste/en/
http://www.fao.org/food-loss-and-food-waste/en/
http://www.fao.org/food-loss-and-food-waste/en/
http://www.fao.org/food-loss-and-food-waste/en/
http://www.fao.org/food-loss-and-food-waste/en/
http://www.fao.org/food-loss-and-food-waste/en/


http://www.fao.org/food-loss-and-food-waste/en/ 

Nsignia / Qfresh/Sirane/AIPIA/https://www.rema.no/nyheter/temperaturindikator-pa-laks-og-orret/ 

Microorganisms 
contamination 

TECNOLOGIAS 
Time 

Antimicrobial: pads  from 9 to 11 days 

Keepit – Rema 1000 

Production and 
post-harvest 

Processing and 
filling  

Transport and 
Logistics 

Retail Consumption 

LOSS AND WASTE CAUSES  

Chain approach  
INTEGRATED SUPPLY 
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Produção  
pós colheita 

Processamento  
Envase 

Transporte  
e Logística 

Varejo Consumidor 

Insignia/ ITENE / Mondelez/Rapak/ ThinFilms/SIG/Huhtamaki/Aipia 

TECNOLOGIAS 

Controle de tempo Qualidade de produto 

Temperatura/interatividade 

Active Packaging: O2 Scav 

Braskem-pH Indicator 

LOSS AND WASTE CAUSES  

Chain approach  
INTEGRATED SUPPLY 
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Produção  
pós colheita 

Processamento  
Envase 

Transporte  
e Logística 

Varejo Consumidor 

Insignia/ ITENE / Mondelez/Rapak/ ThinFilms/SIG/Huhtamaki/Aipia 

TECNOLOGIAS 

NFC 

SIG – QR code 

Huhtamaki 

QR code + sensitive printing  

AROM Group and ToparGel 

Martini – Italian Grand Prix 

LOSS AND WASTE CAUSES  

Chain approach  
INTEGRATED SUPPLY 
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Promised 

Technologies 

Future 

Promised  
TECHNOLOGIES  Ethylene and O2 scavengers (Active Packaging)  

 Time/temperature indication (Intelligent Packaging) 

 RFID and QR code (intelligent Packaging). It is already 

in the market but has the tendency to be more 

explored and applied. 

 Antimicrobials release (Active Packaging) 

 Freshness or quality indication for a dynamic shelf 

life or in order to have fewer consumers 

complains. (Intelligent Packaging) 

 IoE and printed electronics (Interactive Pack) 



Gains and 
Challenges  



EMBALAGEM REDUZ  
EM 30% O DESPERDÍCIO 

EXTERNALIDADES  
POSITIVAS E NEGATIVAS 

CUSTO DE  
EXTERNALIDADES 

Gains 



http://www.fao.org/food-loss-and-food-waste/en/ 

Early stage of 
production 

Higher Loss 

15 - 30% 
Discarded by consumers 

Food Losses – Fruits and vegetables 

Consumption  

 Distribution 

Processing   

Post-harvest 

Agriculture 

60% 

30% 

Europe North  
America and  

Oceania 

Industrialized  
Asia 

Sub-Saharan  
Africa 

North Africa,  
West and  

Central Asia 

Latin America 

40% 

50% 

20% 

10% 

0% 

Food 
WASTE AND LOSS 
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Final household 
consumption 

Higher loss and waste 

~50% 
waste in the total loss 

Food Losses - Meat 

Consumption  

Distribution  

Processing  

Slaughter 

Animal production 

60% 

30% 

Europe North  
America and  

Oceania 

Industrialized  
Asia 

Sub-Saharan  
Africa 

North Africa,  
West and  

Central Asia 

South and  
Southeast  

Asia 

Latin America 

40% 

50% 

20% 

10% 

0% 

Food 
WASTE AND LOSS 
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Promote  
RESEARCH and PRODUCTION  

Around the world 
Examples  

Brazil 
 
Research support Foundation 

EMBRAPII 

ANPEI 

HORIZON 202 

BNDS (THAI) 

FINEP 

IEL 

 

Currently in  

Information standards organization 
bringing industry communities 

together to improve supply 
chain business processes 

European Parliament proposes 

to cut European food 
waste in half by 2030 



Final  
CONCLUSIONS 

In general these 
technologies remain 

under development or 
under improvements  

STREGTHS AND OPPORTUNITIES 
 Food waste reduction 
 Brand confidence 
 Connection with Consumers 
 Longer shelf life 
 Safety  

WECKNESS /CHALLANGES AND CRITICAL ISSUES 
 Liability 

 Effectiveness  
 Guarantee for not having a possible false indication an incorrect uses 
 Legislation compliance 

 By products generation or secondary impact as microbial resistance 

 Effect of masking sensory problems 
 Recyclability 

 New technologies can also address new packaging design x needs for 
adequacy for the packaging process 

 Additional steps to the packaging chain are not desired. 
 Increased complexity of the food chain needs to be considered.  

 Infrastructure for data collection and treatment 

 Know-how building  
 Communication  
 Education of consumers and users  

 Encourage consumers to interact with packaging.  

 



Thank you! 


