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Problem

Approximately one third of the total worldwide food production is wasted, translating to 1.3
billion tons annually. This waste generates 8-10% of global emissions and results in economic
losses of approximately 828 billion € per year. Within the supply chain, tools to monitor
packaging quality and the actual state of packaged food are absent. This leads to:

(i) expensive and inefficient destructive quality controls,
(ii) undetected cold chain breaks during shipping,
(iii) product recalls and accountability challenges, and

(iv) the premature disposal of safe food due to safety margins on expiry dates.

Solution

ColorSensing’s INKtelliPack solution tackles critical challenges in the food supply chain by
offering an affordable and innovative smart packaging system designed to help
manufacturers and retailers reduce waste and ensure food quality and safety. At the core of
the solution is a smart QR-label, enhanced with intelligent inks that react to environmental
factors such as gases (e.g., CO2), and temperature, effectively functioning as sensors. A small
section of the QR code label incorporates these inks, which change color in response to
specific conditions.
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This technology has been applied in three key areas:

Packaging Quality: By monitoring CO2 levels inside packaging, the system can detect
leaks or breaks, ensuring seal integrity and package protection. This non-invasive
method replaces traditional destructive testing practices, saving both time and
resources. As the focus of ColorSensing’s pilot for the TITAN Project, this application
has advanced to Technology Readiness Level (TRL) 6.

Freshness Monitoring: Ongoing research is exploring smart inks that react to biogenic
amines, which indicate microbial growth and food spoilage. This promising
development is aimed at integrating freshness monitoring into packaging for future
deployment.

Cold Chain Preservation: Early-stage research is identifying pigments that signal cold
chain breakage, potentially extending to pharmaceutical applications.

Data from these labels is captured through a straightforward and accessible process: users

take a picture of the label with any camera under any lighting conditions. ColorSensing’s
patented color correction method, based on the Colour Checker technology concept,
processes the image using Al and artificial vision to convert ink color changes into precise,

guantitative data.

Benefits

The INKtelliPack solution offers several advantages to the food supply chain:

Non-invasive monitoring: Detects packaging leaks and CO2 levels without destroying
samples.

Enhanced food safety and traceability: Ensure cold chain integrity and packaging
reliability along the whole supply chain.

Reduced waste: Extend shelf life and minimize food disposal due to inaccurate expiry
margins.

Cost-efficiency: A digital, cost-effective, scalable, and multiparametric solution for
widespread use.

Practical recommendations

Adopt non-invasive testing: Replace traditional destructive methods with smart label
scanning to reduce waste and improve efficiency in quality assurance checks.
Leverage real-time insights: Use data from the labels to make timely adjustments to
storage and distribution processes, ensuring product freshness and safety.
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e Monitor critical control points: Apply the technology to assess potential
vulnerabilities in the supply chain, such as cold chain disruptions during transport or
storage.

Further Information

Videos

https://www.youtube.com/watch?v=1eoHdphuDe8

Weblinks

https://www.color-sensing.com/en

About this practice abstract and TITAN

This practice abstract was elaborated in TITAN project based on the EIP AGRI abstract format.

- TITAN is a project that has received funding from the European Union’s Horizon Europe
Research and Innovation Programme under Grant Agreement No 101060739

Project website: www.titanproject.eu
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