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THE POTENTIAL OF INTELLIGENT PACKAGING IN THE REDUCTION OF FOOD WASTE

According to FAO reports one-third of all food produced for human consumption is lost
or wasted. The estimated total cost is 990 billion USD every year around the world.

For the European Union, ca. 88 million tons of food is wasted every year (173 kg per person)

The main source of food waste in the food supply chain is improper household storage
and consumption.

ActInPack, http://actinpak.eu/food-waste
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Intelligent packaging react immediately to significantly changing conditions that affect the state
of packaged product and they could inform all participant of the supply chain about the current
condition of packaged items. They could be applied for direct monitoring of the product quality
and dynamic adjustment of their shelf life (DSL attitude).



Mariusz Tichoniuk THE POTENTIAL OF INTELLIGENT PACKAGING 
IN THE REDUCTION OF FOOD WASTE

Regarding the final consumer of food, the information provided by intelligent packaging
should be simple and easy to understand.

The most desirable form of the indicator is a graphically attractive label that changes
the appearance and/or colour when food quality changes.

CRYOLOG, http://cryolog.com/en/topcryo/

http://cryolog.com/en/topcryo/
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Time-temperature indicators (TTI)

a) Monitor MarkTM (3M)

b) Fresh-Check® (Lifelines
Technologies Inc.)

c) CoolVu™ (Freshpoint)

d) Checkpoint® (Vitsab
International AB)

e) OnVu™ (Freshpoint)

f) Tempix® (Tempix AB)

g) Timestrip® (Timestrip Plc)
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Time-temperature indicators (TTI)
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Thermochromic packaging elements
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Time-temperature indicator => freshness indicator

CheckPoint L5-8 Smart TTI Seafood Label 

– before activation (white) and activated

(green)

CheckPoint label L5-8 Smart TTI Seafood Label showing thermal exposure over the safe 

levels recommended by the FDA
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Time-temperature indicator => freshness indicator

Fresh-Check TTI showing when the product is safe and not safe for consumption
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Chemical sensors / indicators
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Chemical sensors – integrity indicators
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Chemical sensors – integrity indicator
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Chemical sensors – integrity indicator

Food freshTM indicator 
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Chemical sensors – freshness indicators
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Chemical sensors – ripening indicator

ripeSense fruits ripening indicator
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Chemical sensors – freshness indicator

Organoleptic assessment scale: (appearance, color, smell, texture):
5 – very good / 4 – good / 3 – sufficient / 2 – insufficient / 1 - bad

• Organ. assessm.
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Chemical sensors – freshness indicator
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Chemical sensors – freshness indicator

A sensor that monitors carbon dioxide as indication for the freshness of the dessert

golden drop (Nopwinyuwong et al., 2010).
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Chemical sensors – freshness indicator

Dual-Optode Label to Monitor Fish Spoilage in Sales Packages

(Magnaghi et al., ACS Food Sci. Technol. 2022, 2, 6, 1030–1038).
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Chemical sensors – freshness indicator

Dual-Optode Label to Monitor Fish Spoilage in Sales Packages

(Magnaghi et al., ACS Food Sci. Technol. 2022, 2, 6, 1030–1038)

Fish fillet storage at 4°C for 1-5 days (freshness sensor response)


