
INKtelliPack: Embedding intelligent reactive inks into a QR code Label 

The INKtelliPack pilot integrates smart ink technology with AI algorithms to revolutionize food packaging and sealing. 
It focuses on enhancing food safety, transparency, and integrity through a CO2 sensor ink system, providing a cost-
effective, real-time freshness verification solution. The pilot supports supply chain improvement by allowing food 
manufacturers to incorporate digital characterizations of CO2 levels into their products. 

The activities undertaken include the following:

• Developed and refined the CO2-sensitive ink, 
focusing on its response to varying CO2 
concentrations and ensuring the ink's stability and 
safety for use on food packaging.

• Conducted various tests to improve ink properties, 
including adhesion, migration, and resistance to water 
and oil, ensuring durability and suitability for industrial 
applications.

• Worked on solving issues such as foam formation in 
the ink by introducing a defoamer, improving print 
quality, and enhancing printability for industrial-scale 
production.

• Coordinated with industry partners, particularly IPE 
and Embutidos Martínez, to align on technical 
requirements and test the ink under real-world 
conditions.

• Ran pre-industrial and industrial-scale print tests, 
evaluating the ink’s print quality, color consistency, 
and responsiveness to CO2 in packaging 
environments.

• Evaluated and fine-tuned the ink’s performance 
based on test results, improving its stability, sensor 
accuracy, and its integration with packaging lines.

The INKtelliPack pilot addresses the critical need for 

improved food packaging solutions that contribute to 

food safety and transparency. By using patented smart 

ink technology, the system offers a real-time CO2 

detection mechanism that can monitor freshness and 

prevent food spoilage. This technology aims to reduce 

food waste and enhance consumer trust in product 

freshness. It also supports the development of 

sustainable packaging solutions, positioning itself as a 

key player in the evolution of food safety.

Solution

The pilot utilizes a CO2-sensitive ink that changes 

colour based on the concentration of CO2 in the 

environment, indicating food freshness. The smart ink 

is paired with an AI-powered mobile app for real-time 

monitoring, ensuring that food manufacturers and 

retailers can track the quality and safety of products 

throughout the supply chain. This solution integrates 

seamlessly with existing packaging processes, offering 

a non-invasive, cost-effective method for ensuring 

food safety. Additionally, the technology uses a cloud-

based platform for data storage and analysis, making 

it accessible for stakeholders across the supply chain.

Introduction

Activities

Pilot 1
February 2025

Open call pilot forfood safety
INKtelliPack

Figure 1: Visual representation of the global solution

• Conducted training sessions for stakeholders on the 
commercial potential of the CO2-sensitive ink, 
including pitching to investors and stakeholders in the 
packaging industry.

• Launched additional experiments, such as gas 
chamber tests, to calibrate the CO2 sensor ink and 
assess its long-term reliability in different 
environments.



❑ Milestone 1: The ink shows a clear and reversible colour change when exposed to varying CO₂ levels, confirming 
its effectiveness as a freshness indicator.

❑ Milestone 2: Colour intensity correlates well with CO₂ concentration, particularly in modified atmosphere 
packaging (MAP) for meat, making it suitable for real-time freshness monitoring.

❑ Milestone 3: No ink migration observed in compliance tests, supporting the ink’s safety for direct contact with 
food packaging.

❑ Milestone 4: The print quality remains stable across different substrates (paper, plastic films), ensuring flexibility 
for industrial packaging use.

❑ Milestone 5: Early user feedback indicates that colour changes are easily perceived, supporting consumer 
acceptance and usability.

❑ Milestone 6: The sensor’s response time aligns with spoilage timelines, especially in chilled storage conditions, 
validating its practical value in reducing food waste.

 

    

• Successful formulation of a responsive CO₂-sensitive ink, with visible colour changes under different CO₂ 
concentrations relevant to food spoilage, validating the core concept.

• Improved ink properties: enhanced adhesion, water/oil resistance, and migration compliance, making it safe and 
suitable for use in direct food contact packaging.

• Printability validated at both lab and industrial scales, with consistent results in terms of color intensity, sharpness, 
and response time after printing.

• Foaming issue resolved through ink reformulation, leading to improved surface quality and compatibility with 
existing printing lines.

• Initial sensor calibration completed, with promising results showing the ink’s sensitivity to real-time CO₂ changes in 
packaged meat environments.

• Ongoing shelf-life and long-term stability tests initiated, with preliminary results showing good durability and 
consistent sensor performance over time.

Over the next six months, the INKtelliPack pilot will 
focus on refining its ink formulations and testing them 
on additional food processing lines. Plans include 
expanding pilot tests to a second food manufacturer, 
completing final validation tests, and addressing any 
challenges identified in the earlier phases. The team 
will also continue to work with regulatory bodies to 
ensure the product’s compliance with food safety 
standards and prepare for large-scale adoption in the 
food packaging industry.

The pilot uses ColorSensing's patented smart ink, 
formulated with CO2-sensitive properties that cause 
the ink to change colour in response to varying CO2 
levels. The technology integrates AI algorithms and a 
cloud-based platform to enable real-time monitoring 
of food freshness. The ink is applied using industrial-
grade printing methods, including gravure printing and 
flexographic techniques. The system also includes a 
mobile app that interprets the data from the ink's 
colour change, allowing for easy tracking of freshness 
by both manufacturers and consumers. The entire 
process is optimized for scalability, allowing for future 
integration into high-volume food production lines.Partners involved 
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