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The publication contains materials of 92" International scientific conference of
young scientists and students "Youth scientific achievements to the 21st century
Nutrition problem solution".

It was considered the problems of improving existing and creating new energy
and resource saving technologies for food production based on modern physical and
chemical methods, the use of unconventional raw materials, modern technological
and energy saving equipment, improve of efficiency of the enterprises, and also the
students research work results for improve quality training of future professionals of
the food industry.

The publication is intended for young scientists and researchers who are engaged
in definite problems in the food science and industry.
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Marepiann 92-1 MixkHapoaHOT HayKOBOT KOH(EPEHIIT MOJIOINX YUSHHX,
acmipaHTiB 1 cTyJeHTiB "HaykoBi 3100yTKH MOJIOJII — BUPILIEHHIO Mpo0ieM
xapuyBaHHs mojctBa y XXI cromitri", 20—24 kBiTHsA 2026 p. — Kuis: HYXT,
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Bunanns wmictute Matepiamu 92-i MixknHapoaHoi HaykoBoi KoH(epeHIil
MOJIOJIX YUEHHX, aCTiPaHTIB i cTy/IeHTiB "HaykoBi 3700yTKH MOJIOA1 — BUPIIIEHHIO
npo0iieM xapuyBaHHs oacTBa y XXI cromirtri".
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Xap4oBOi IPOMHUCIIOBOCTI.
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14. The smart packaging revolution in the modern Food Industry

Yeva Sokol, Nadiia Sherstiuk
National University of Food Technologies, Kyiv, Ukraine

Introduction. The research focuses on the integration of active and intelligent food
packaging systems to enhance food safety and reduce waste. The objective is to analyze the
technological framework of freshness indicators and oxygen scavengers in alignment with
the latest global industry standards.

Materials and methods. The study examines the technical specifications of time-
temperature indicators and antimicrobial films from modern developers such as Mimica and
Insignia Technologies. The research includes a comparative analysis of functional
components and a summary of scientific publications regarding food packaging.

Results. The study found that modern smart packaging uses both visual and tactile
communication channels to inform consumers about the product’s condition. For example,
the Insignia Technologies (FreshTag) smart circle changes its color (light yellow) depending
on storage conditions. In packaging with CO», its stay yellow, but once the product is opened,
a «freshness countdowny begins, and the color inside the circle turns darker. Comparative
analysis shows that these indicators react to changes or violations in temperature, which helps
distinguish between the peak of freshness and the expiration date.

8Day Indicator & Dayindicator
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Fig. 1. The FreshTag intelligent color circle, which shows the product’s shelf life and
temperature conditions in real time [2]

At the same time, the company’s latest technologies (Bump) introduce a tactile interface.
Research results show that a smooth surface indicates the product is fresh, while sharp bumps
signal that the product has already spoiled and should no longer be consumed. These changes
occur due to a special gel activator that changes its structure based on temperature and
microbial growth, showing consumers when the product is spoiled [1].

Fig. 2. Tactile freshness indicator by Mimica: smooth surface (fresh) vs bumpy
surface (spoiled)

Conclusions. The implementation of intelligent packaging transforms traditional food
labeling form a static expiration date into dynamic, real-time communication that tracks
whether a product is actually spoiled. Using tactile or visual indicators provides consumers
with a real signal, allowing them to understand the product’s condition and reduce waste.
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