PATENT: " FOOD PACKAGING FOR ULTRA-RAPID FREEZING "

Fast freezing (deep freezing) represents a preservation process that allows the food to
reach a minimum temperature of -18°C in a short time (with special refrigerators called
"blast chillers") and also allowing the formation of micro-ice crystals without damaging the
biological structure of food.

The nutritional properties (proteins, fats, carbohydrates, vitamins, etc.) and the
organoleptic properties (structure, consistency, color, smell and flavor) of the frozen food
remain, therefore, unchanged compared to the original product.

For the importance of this process, the entire frozen food sector is governed by
Legislative Decree 110/1992 and Directive 89/108/EE C which provide that the
temperature of the frozen food, even during transpo rt, must be maintained at all
points of the product at a value equal to or lesst  han -18°C (process called "cold
chain"), as even minimum temperature variations, higher than -18°C, lead to a
deterioration of the food, due to bacterial growth and proliferation, and a decrease in its
shelf life.

The main problem that arises when a food, placed in a suitable container (and / or
packaging) in any state of aggregation and of any composition, is subjected to a "fast
freezing" (deep freezing), is the formation of an "effect barrier” due to the gradual
thickening of the frozen food from the outer surfaces of the container towards the internal
points, center of gravity and adjacent areas.

This "barrier effect” prevents the temperature of the food subjected to deep-freezing from
reaching -18°C (equal to or lower) at all times, at all points, especially in the center of
gravity and adjacent areas, causing:

1. the partial freezing and interruption of the "cold chain" of the food;

2. the alteration of the organoleptic characteristics of the food,;

3. the formation of macro-ice crystals in the center of gravity and adjacent areas of the
food, with damage to its biological structure and modification of the nutritional properties;
4. a decrease in the shelf-life of the food;

5. an irregular and unstable temperature in all points of the food.



The Patent in question allows, however, also forre  frigeration and slow freezing

processes (with temperatures above -18°C):

a. the continuity of the "cold chain" of the food,;

b. the preservation of the organoleptic characteristics of the food;

c. the formation of micro-ice crystals in the center of gravity and adjacent areas of the
food, with maintenance of its biological structure and nutritional properties;

d. the increase in the shelf-life of the food;

e. a regular and stable temperature in all points of the food;

f. a significant energy saving for the entire food freezing process.
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ULTRA-RAPID FREEZING (UP TO -50% OF THE TIME)
AND HOMOGENEOUS TEMPERATURES
IN ALL POINTS OF THE PRODUCT

UNIFORME DISTRIBUZIONE DEL FREDDO
NELLE VETRINE (GELATQO)

UNIFORM COLD AIR DISTRIBUTION
IN THE SHOWCASES (GELATO & ICECREAM)

AUMENTO SHELF-LIFE DEL PRODOTTO

PRODUCT SHELF-LIFE INCREASE

RISPARMIO ENERGETICO (FINO AL 60%)

ENERGY SAVING (UP TO 60%)
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