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What is the aim of the IQ-Freshlabel project? 

The IQ-FRESHLABEL project aims to develop solutions to the problems of spoilage and waste 
in the Modified Atmosphere Packaging (MAP) and frozen food supply chains by: 

• Promoting implementation of novel smart labels through investigation of 
consumer, retailer and industry expectations 

• Informing consumers, retailers and industry about advantages of the novel 
smart labels 

• Developing a novel smart label to monitor temperature abuse of frozen foods 
• Developing a novel smart label to monitor oxygen content in modified 

atmosphere packaged food products 
 

The target food products considered in the project include fresh poultry meat and frozen fish 
products. However, successful labels can be applied for any chilled MAP or frozen product 
after optimisation.  

Thus, IQ-FRESHLABEL project aims to initialise the broad application of intelligent labels in the 
food industry 

Modified Atmosphere Packaging (MAP):  

Modified Atmosphere Packaging (MAP) is a long established and continuously 
increasing technique for extending the shelf-life of fresh food products. MAP requires 
specialized machinery to flush out air from the packaging and replace it with a 
different gas or gas mixture. The MAP packaging aims to provide longer shelf-life, 
maintain sensory attributes like color or appearance and achieve the food safety of 
the product. 

Damaged packages are common factors decreasing effectiveness of MAP. 

 

 



What are smart or intelligent labels? 

Labelling has been extensively used to convey certain types of information to the consumer, 
e.g. product composition, nutritional properties, weights and measures. The role of intelligent 
labels is even extended to information on the quality of the packed food and a warning on 
certain spoilage level of the food product.  

Thus, the smart food labels are one way of effective communication of quality status and risk 
associated with food product to food retailers and consumers. Moreover the application of 
intelligent labels that monitors the quality of food contributes to the traceability approaches 
and fills the gap of missing information in between the different stages of the supply chain. 

 

  



What is a TTI? 

Time Temperature Indicators (TTIs) are examples of smart labels that can be used to 
monitor the temperature exposure of food products during the whole supply chain from 
production up to the time they are displayed at the supermarket. Attached to single product 
packages or pallets, they provide information of the preceding temperature conditions at 
selected control points. The obtained information is used for continuous, overall monitoring 
of the distribution system, leading to recognition and correction of the consistently 
problematic interface (control points).  

Furthermore, TTI allow targeting of responsibility and serve as a proof of compliance to 
contractual requirements by the producer and distributor. They guarantee a properly 
handling of products during the delivery to the retailer, thus eliminating the possibility of 
unsubstantiated rejection claims by the latter.  

TTIs attached to the surface of a package intend to integrate the cumulative time-
temperature history of the package throughout the whole distribution chain, and hence, give 
indirect information on the product quality. The time-temperature history is visualised as a 
colour change or colour movement. The presence of the TTI itself would probably improve 
handling, serving as an incentive and reminder to the distribution employees throughout the 
chain, of the importance of proper temperature storage.  

 

 

Figure 1 shows Visual model of the TTI color change based on time-temperature history 

However, for a successful application, there is a much stricter requirement. TTI response 
has to match the behaviour of the food, since there is no correlation algorithm used but a 
single visual end point that should indicate closely the end of shelf life at any temperature. An 
effective TTI-system for monitoring food quality has to fulfil a lot of requirements. 

� 



What are the main requirements for the implementation of TTIs? 

���� To implement TTIs to monitor freshness an accurate knowledge of the spoilage 
mechanism of food and the discoloration process of the TTI are required. These 
investigations are time-consuming and cost-intensive. The significant progress in the 
field of predictive microbiology during the last years leads to an effective shelf-life 
modeling of food and will contribute to increase reliability in the use of TTIs to 
monitor food quality.  

���� TTIs have to correlate accurately to the remaining shelf-life of the food they are 
attached to. Therefore Indicators should be easily adapted to the specific 
requirements of different product types.  

���� For an industrial application TTIs should be easily integrated in the packaging process: 
currently they are mainly applied as self-adhesive labels. 

����  TTIs have to be easy to handle. 

���� TTIs have to have a long shelf-life before activation under normal conditions and 
Activation should be irreversible. 

���� TTIs for monitoring food quality have to have a low price per unit.  

���� TTI-Systems should be reproducible, consistent and flexible.  

 

The application of TTIs for fresh food products reduces the total amount of waste in the 
supply chain. Nowadays 1/3 of the waste products are attributed to temperature abuse. The 
basic principle of smart label is the change of appearance (e.g. colour) that reflects the full 
or partial storage history of a single product. Usually a label sticks directly on the packaging 
of each product (e.g. incorporated in the bar code) and thus allows a product–related 
tracing of the cold-chain. 

 

  



What are smart or intelligent labels? 

Labelling has been extensively used to convey certain types of information to the consumer, 
e.g. product composition, nutritional properties, weights and measures. The role of intelligent 
labels is even extended to information on the quality of the packed food and a warning on 
certain spoilage level of the food product. 

Smart food labels are one way of effective communication of quality status and risk 
associated with food product to food retailers and consumers. Moreover the application of 
intelligent labels that monitors the quality of food contributes to the traceability approaches 
and fills the gap of missing information in between the different stages of the supply chain. 

What are the Hazard Analysis and Critical Control Points (HACCP)? 

HACCP is an industry-wide manual approved by the scientific community as well as 
regulatory and industry practitioners that identifies specific hazards for their control to 
ensure the safety of food. This manual is designed to focus specifically on food safety, 
including food safety in retail establishments. It is aimed at prevention of contamination, 
instead of end-product evaluation. In place of relying on food inspectors to detect food safety 
problems, HACCP shifts the responsibility to the food producer to ensure that the product is 
safe. 

Food quality:  

Properties of food that influence the degree of acceptability of the food by the consumer. 

Shelf life:  

The shelf life of a food can be defined as the time period within which the food is safe to 
consume and has an acceptable sensory quality to consumers.  

 

 

 

 



Why is the IQ-Freshlabel project aiming at developing novel smart labels? 

The currently used expiring dates connote that the product keeps its quality and assures 
safety of food products under recommended storage conditions. However when the storage 
conditions are abused or the product is improperly handled in the post production cycle, 
quality and eventually safety can be compromised. Thus, control at distribution and 
household level is required. 

Intelligent labels such as Time Temperature Indicators (TTIs) are a promising solution to 
monitor and control the critical parameters during the post processing life cycle of the 
product. A first generation of commercially available and applied TTIs has been developed for 
chilled products in the framework of the FRESHLABEL project (COLL-CT-2005-012371), which 
was completed in 2008.  

The smart labels offer a wide range of advantages in the areas of: 

• Quality Management 
• Food Safety Management (HACCP) 
• Warehouse Management 
• Temperature Monitoring  
• Waste reduction 

The frozen food industry as well as the modified atmosphere packaged (MAP) food producers 
push the further development in the area of smart labels. Failures, such as leakage of MAP 
food or temperature abuse of frozen product causes faster deterioration of the products. To 
date, consumers and retailers can hardly recognise those quality changes while the product 
is still packed. The expiring date ensures product quality for the storage time under 
recommended conditions. However, during post production life cycle of the MAP and frozen 
food products adverse factors affecting the quality might arise. Monitoring them is the 
solution to avoid quality changes of the food products and decrease waste prior to the 
expiring date. 

  



Development of Oxygen Sensor for MAP food products 

Modified Atmosphere Packaging (MAP) is a long established and continuously increasing 
technique for extending the shelf-life of fresh food products. For many perishable products, 
exclusion of oxygen and high concentration of carbon dioxide improve the stability of the 
product as the growth of aerobic microorganisms is prevented. However the major 
drawback of using MAPs is that once its integrity is compromised the shelf-life is 
significantly shortened.  

The atmosphere within the food package contains an inert gas (N2, CO2), maintaining the 
oxygen content to 0.5-10% or <70%. The MAP packaging aims to provide longer shelf-life, 
maintain sensory attributes like color or appearance and achieve the food safety of the 
product. 

Table 1 shows the lifetime difference for products packed under MAP and air packed. 

 

Damaged packages are common factors decreasing effectiveness of MAP. As a result of 
leakages in packaging, the protecting atmosphere vanishes: O2 concentration increase and 
CO2 decrease. Oxygen triggers many processes causing food spoilage and promotes the 
growth of different microorganisms. A small leakage of 0,2mm in the package reduces shelf 
life of MAP chilled poultry products around a 30%.  

The spoilage of food is intensified by improper storage conditions, especially time and 
temperature variations. Neither retailers nor consumers are able to recognise a leakage. Of 
major concern is the shortened shelf-life as the product loses its quality earlier than the 
“best-before” date is reached. This could also affect the quality of the ready to eat MAP 
products. 



Specific Objective: Developing a novel smart label to monitor oxygen content in 

modified atmosphere packaged food products 

One objective of the IQ-Freshlabel project is to develop an Oxygen Indicators able to monitor 
the content and overall exposure of the MAP to oxygen and to detect a leak which would alter 
the modifiedatmosphere in the package of food product. 

An indicator with the combined function of oxygen detection and time-temperature indication 
would provide more information on the quality deterioration of the packed product and 
enhance the safety assurance of perishable food packed in modified atmosphere. Therefore 
in parallel to the development of the oxygen sensor, a novel TTI based on an Aluminium Layer 
has been developed and tested for MAP chilled products. 

 
Technological principles of Oxygen sensors 

The machine readable momentary oxygen concentration sensor is based on the 
phosphorescence and fluorescence quenching of edible materials embedded in an edible 
matrix. This label is activated by light. When oxygen is detected by the oxidation site a color 
change is produced due to the reaction showed below. 

 

Figure 2 Reacting mechanism that takes place in the oxygen sensor. 
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This technology is dedicated to the manufacturers who currently wish to test in non 
destructive way that product exiting the production line indeed contain the correct 
percentage of oxygen. This method offers the optical test of every package exiting the 
production line by means of a low cost indicator attached to each product combined with a 
simple, easy to integrate optical reader placed on the line. The automatic machine readable 
phosphorescence and fluorescence based indicators allows the detection of the momentary 
oxygen concentration inside the MAP. In the case of momentary system the oxygen in 
combination with UV light triggers a luminescent response in the sensor. This response is 
measured optically and is able to give an exact measure of the momentary oxygen 
concentration in the MAP. This luminescence based sensor is fully edible and cost effective. 
The sensor will be calibrated to cater for the kinetic behaviour of the specific food product, 
under the given conditions. The sensor implemented to the unit level is able to offer to the 
consumers a clear, visual indication as to the true integrity of the package. The system 
allows for the naked eye to monitor the integrated exposure of the MAP to oxygen from 
packaging site to the end user.  

 

Technological principles of the associated Aluminium TTI 

This indicator is composed of two separate labels of which one consist of a printed aluminum 
label while the other is a transparent label bearing the etchant in its adhesive layer. The 
activation of the label is achieved by adhering the adhesive label to the surface of the 
aluminum label. After the activation, the aluminum layer dissolves as a function of the time 
and temperature. 

 

Figure 3 CoolVu labels, 1 - freshly activated label, 2 - midlife label, 3 - expired label 

 

  



Response of the oxygen sensor and Aluminium-TTI during storage 

Storage tests are conducted under different temperature conditions to investigate the 
kinetic behaviour of the new labels.  

The response of the oxygen sensor is measured by an optical signal. Thereby the 
investigations are conducted in atmospheres without oxygen as well as in 100% oxygen and 
under changing oxygen concentration over the time. Stability and accuracy test are carried 
out to control the quality and practicability of the oxygen sensor. 

Parallely the influence of the Aluminium- and glue-concentration on the discoloration of the 
TTI are analysed and the influence of environmental factors like humidity on the discoloration 
of the TTI are characterized.  

 

Case Study of fresh MAP poultry products 

Chicken Breast filets and Chicken legs with skin were selected as case study. The spoilage 
process of these MAP poultry products stored under different gas atmospheres and 
temperature conditions was characterized.  

Table 2 shows the MAP poultry products tested, the original atmosphere packaging chosen 
by the company and the shelf life expected with no interruption in the coldchain. 

 
  



Table 3 presents the parameters investigated to characterize the freshness loss as a 
function of temperature and oxygen concentration. 

 

 

Validation of the oxygen sensor and Aluminium TTI for MAP poultry products 

A model to describe the response of the indicators and the spoilage kinetics of the MAP 
poultry products is developed. The spoilage process of the poultry is modeled as a function 
of time and temperature (established primary growth models like the Gompertz model; 
Logistic model and Arrhenius- or square root model). The discolouration of the TTI label is 
also modelled as a function of time and temperature. The model allows calibrating the 
developed label for different poultry samples stored under different atmospheres. 

  



Development of Critical TTI for frozen food products 

Improper storage and handling of food frozen product lead to quality decrease and shortage 
of the minimum durability date. Unfortunately for consumers and retailers those quality 
changes are not visible. The guaranty of an expiring date is given for a product stored under 
certain conditions.  

However, during post production life cycle of the frozen product temperature abuse (to sub-
zero temperatures and occasionally above zero) can decrease the quality. Monitoring of the 
frozen products quality by applying indicators that react on the critical temperature change 
will assure required quality and safety of the product. The indicators can be used as tools 
that controls the effectiveness of the frozen chain and as a guaranty that required criteria 
during transport and storage of the frozen product (e.g. fish) were met. 

 

Specific Objective: Developing a novel smart label to monitor temperature abuse of 
frozen foods 

One of the objectives of the IQ-Freshlabel project is the development of critical TTI to control 
the quality of frozen food products from production to consumption. Two different 
technologies of indicators (photochemical and enzymatic) are tested. 

Sub-zero abuse leading to accelerated quality loss of the frozen product could be detected 
by visual or instrumentally monitoring the colour change of the indicator. This technology 
aims to address two major issues of the frozen products: often occurring storage at 
temperatures higher than the recommended -18oC leading to a faster quality loss that 
decreases shelf life of the product and above zero abuse that could cause temporary 
thawing and allow microbial and physicochemical spoilage.  

 

  



Technological principles of TTIs 

Commercially available Time-Temperature Indicators for chilled food products are based on 
various reaction mechanisms (polymerisation, thermochromic/ photochromic reactions, 
diffusion or enzyme reaction). A common feature for all concepts is the temperature 
dependent response of the indicator and the activation of the indicator at the moment of 
packaging. There are already some TTI systems on the market which are indicating that 
chilled product had been exposed to the critical time and temperature. The indicators for 
frozen product developed in the frame of the IQ-Freshlabel project are based on two 
different technologies. 

Photochromic TTI based on OnVuTM technology 

The label shows through a noticeable colour change indicating that the product has been at 
detrimental temperatures for a pre-defined minimum period of time. The technology uses 
cutting edge technology involving the activation of colourless crystalline pigments by a 
controllable exposure to UV light. The energy and time of exposure result in a tunable deep 
blue color. 

 

Figure 4 Onvu TM TTI Technology 

The challenge is to make the system be able to display a full time-temperature history of the 
frozen product. After activation, an irreversible gradual discoloration process occurs, 
leading to the original colorless ground state in a rate that is time and temperature 
dependent. This discoloration process is very slow at deep freeze temperature and 
increases at higher sub-zero temperatures. Thus, the response (cumulative colour change) 
at any point of the frozen chain reflects the full time-temperature history of the frozen 



product. A drastic increase in rate is observed when the temperature is increased to near 
0°C or higher temperatures.  

Enzymatic TTI 

The label is based on an enzyme reaction acting on a lipid substrate. The enzyme and 
substrate solutions are packaged in separate adjacent miniature pouches in a plastic 
laminate in the shape of a self adhesive label. At the time of use the frangible seal between 
the pouches is broken. The action of the enzyme on the lipid substrate, decreases the pH of 
the solution, which is visually expressed as a colour change of the solution. There are several 
lipid substrates suitable for monitoring dynamic time-temperature events. This TTI system 
can be used in a wide temperature range. The purpose is to develop applications for frozen 
products monitoring quality changes in the products with the help of these full history TTI 
labels. For this type of TTI, the determining factors are the concentration of the substrate.  

 

Figure 5 Vitsab TTI Technology 

 

Response of the TTIs during storage 

Storage tests are conducted under different temperature conditions ranging from -20 to 
+5°C to measure and to model the continuous colour change of the CTTIs as a function of 
time and temperature.  

In parallel storage experiments of the selected frozen fish products are conducted to 
kinetically model the change of the characteristic quality indices and the temperature 
dependence of the quality loss rates of the frozen products. Loss of shelf-life of the frozen 
food products is evaluated by the measurement of the change of important chemical and 
sensory quality index, with time. Thus prerequisite for effectively applying the CTTIs is to 
define the quality function of the food, the response function of the TTI and the respective 
kinetic parameters. Having quantitatively characterized the temperature dependence of the 



quality of the specific frozen food products and the colour response of the TTIs the food 
producers can define the best matching TTI to monitor their products. 

 

Case Study of frozen fish products 

Frozen Blueshark slices (Prionace glauca), Arrow squid (Nototodarus sloanii) and vacuum 
packed Gilthead seabream fillets (Sparus aurata) were selected as case study in Greece and 
Alaska Pollock (Theragra chalcogramma) Roulade with vegetable stuffing and minced 
Iridescent shark (Pangasianodon hypophthalmus) with tomato sauce were selected as case 
stzdy in Germany. The quality indexes of these frozen fish products stored at different 
storage temperature were characterized. This determines the shelf-life at each temperature 
and set the requirements for the response time of the CTTIs suitable to monitor the selected 
frozen products. 

Table 4 presents the frozen fish products tested and the shelf life expected with no 
interruption in the coldchain. 

 



Table 5 Physicochemical, sensory and microbial parameters investigated at different 
temperatures (-15 to 0oC) to define the quality indices of the frozen fish products. 

 

 

Validation of the TTIs for frozen fish products 

Based on the analysis of the kinetics of the frozen products quality loss and the response 
kinetics of the different CTTI for the different charging times, the most suitable CTTI for each 
particular product can be defined.  

 

  



Socio-economical impact of novel smart labels 

The wide range of benefits of smart labels application to the food product has been 
presented already by past research projects. However those benefits have not been 
recognized by all stakeholders within the food supply chain. The key actors have still doubts 
and concerns with respect to TTIs that is a result of insufficient knowledge and 
understanding. The group of stakeholders who had a chance to learn and test the smart 
labels in their company industry is narrow. Therefore, the application of smart labels is a 
new topic for most of the food business operators, especially food producing SMEs.  

Moreover, the retailers and consumers acceptance towards intelligent labels as well as the 
real cost and benefits of the application are still unknown. Those research areas still need to 
be studied in order to provide a complete analysis of intelligent labels application.  

 

Specific Objective: Promoting implementation of novel smart labels through 
investigation of consumer, retailer and industry expectations 

One of the objectives of the IQ-Freshlabel project is to implement the novel smart labels. 
Therefore it is necessary to transfer scientific knowledge into practice and facilitate 
applying the intelligent labels to wide range of SMEs from fish and poultry sector. Often the 
SMEs do not have an access to novel technologies that enable to meet demands of their 
customers. Thus, the project aims to increase the availability of smart labels application to 
SMEs through the involvement of SME-AGs from different countries. In fact the IQ-
FRESHLABEL project will not only develop innovative IQ-FRESHLABELs applicable for the wider 
range of food industry, but also extend the area of state-of-the-art knowledge in the field of 
smart labels application including analysis of benefits and risks considering the social and 
economical impact of the label application.  

 

  



Consumers and retailers attitude towards smart labels 

Behaviour and acceptance towards smart labels by user groups are studied. It brings added 
value to the developed technology on how to market smart label applications to food 
industry. The outcome will bring added value to the final market oriented exploitation of the 
developed technology after the IQ-Freshlabel project. 

���� Collection of the opinion and expectations from the different actors participating in the 
food supply chain (food producers, packaging materials producers, retailers, 
consumers…) 

 

The chain’s stakeholders’ acceptance study has two main objectives: 

The first objective is to empirically explore retailers’ and meat and fish manufacturers’ 
general understanding of the intelligent label concept and current applications, the perceived 
advantages and disadvantages of intelligent labels, potential to adopt intelligent labels, needs 
for further technological development etc.  

The second objective is through data analysis to gain knowledge and understanding on the 
key stakeholders’ perceptions of the intelligent label technology. 

Benefits of TTIs 

���� TTIs are considered by manufacturers and retailers as potential tool to control cold 
chain and improve quality and food safety.  

���� TTIs are considered by manufacturers and retailers as marketing tool.  

Barriers hindering the use of TTIs 

���� Manufacturers and retailers are concerned about the possibility that TTIs could 
confuse consumers (colors used might be difficult to interpret by consumers). 

���� Manufacturers and retailers are concerned that consumers different message sent 
by the TTI and the expiration date label confuse consumers (i.e. expiration date has 
passed, but TTI implies that product is good or vice versa). 



���� Manufacturers and retailers are concerned about consumers’ willingness to pay 
extra for products including TTIs. 

���� Manufacturers and retailers are concerned to know which actor of the supply chain 
“pays the bill” because of fragmented nature of cold chain, in which no single party 
controls the entire cold chain. 

 

Educations in different forms and for different audiences appear necessary: consumer 
education regarding TTI concept (and interpretation of message) but also manufacturer, 
retailer and policy maker education. A possible way to commercialize the smart label 
technology is to offer TTIs to consumers as a mean to control their own cold chain (e.g. 
provide TTIs in retailers’ fridges or at the cashier). 

 

Cost benefit analysis of the implementation of smart labels 

Cost benefits analysis are conducted in order to demonstrate positive economic effects of 
smart labels use and its impact on reduction of product waste in food distribution and in 
addition consumers satisfaction of increased food safety and product quality.  

���� Economical benefits and risks evaluating the real cost of producing and implementing 
TTIs. 

���� Estimation of the economical loses that can be avoided by the application of indicators 
to the food packages. 

���� Public health and environmental costs. 

  



Strategic Impact of the implementation of smart labels 

The temperature monitoring as one of the most important factor affecting the food safety 
and quality is of greatest concern of every food business operator. The European meat and 
fish producing SMEs are aware of the need to monitor the temperature history of chilled 
meat and fish products, especially with respect to the regulations EC/178/2002 from 2005. 
However, despite a strong lack of reliability and above all cost-effective devices, only very 
few initiatives had been carried out in order to solve this problem because of a need of 
resources. It is important to note that no comprehensive European approach was started 
until now. Single SMEs would be swamped with the introduction of intelligent labels for their 
products. The best suitable solution to comply with the new EC Regulation could therefore be 
a joint European procedure, conducted by the relevant SME-AGs.  

Food safety and quality and the protection of consumer interests are of increasing concern 
to the general public, non-governmental organisations, professional associations, 
international trading partners and trade organisations. It is a complex approach that 
requires the contribution from each stakeholder of the chain in order to achieve the final 
goal that is a safe and good quality food product. The consumers request from food business 
operators the assurance of zero risk level that in fact is impossible to be guaranteed. The 
proper policy within the chain however might bring the assurance close to that level. The 
consumers want to feel confident that the product that is consumed will not cause harmful 
effect to their health. Their confidence is an essential outcome of a successful policy and 
management within the entire chain. Apart from safety and quality the consumer demands 
convenience of food from producers. Therefore the patterns of consumption of chilled MAP 
meat and frozen fish product are constantly increasing. Those specific food preservation 
methods require proper conditions during the storage of those products. Not always 
however the trust to each chain stakeholder is sufficient enough to guaranty the proper 
policy and management during post production life cycle of the product. Thus, the IQ-
FRESHLABEL aims to provide the food supply chain stakeholders innovative labels as a tool to 
support the monitoring of products safety and quality.  

The future design of supermarkets shelves that are filled with safe, well monitored and fully 
traceable food products is a common interest of all stakeholders in the entire food supply 
chain. However without taking a challenge of introducing innovative improvements, such as 
applying the novel labels, the progress to reach this goal might not be achieved. Although this 
aim is clear the solution is not easy available to all food business operators, especially to 



small SMEs. The IQ-FRESHLABEL project through the SME-AGs enables to provide great 
number of food producing SMEs with innovative and tailored tools to monitor the quality of 
the food products. The IQ-FRESHLABEL project provides all chain stakeholders with the real 
estimation of the economic looses that might be avoided by intelligent labels implementation 
in the cold supply chain. In order to achieve this result, cost benefit analysis are conducted 
considering the analysis of consumer dissatisfaction, food waste, risk of the consumption 
and the withdrawal or discard of the spoiled food.  

The whole food supply chain benefits from the results of the IQ-FRESHLABEL project. The 
project affects especially the core meat and fish producing SMEs that are able to specify the 
properties of the developed indicators as they are providing theirs products for the 
correlation of quality to smart labels response. The meat and fish processing SMEs will be on 
the forehead of European SMEs applying IQ-FRESHLABEL that is expected to be a definite 
advantage on the market. In addition, the participating in the project SMEs as well as the 
member SMEs, indirectly presented through the SME-AGs, will benefit from the access to a 
new generation of traceability tools that are not yet commonly available. This can provide 
them with a competitive advantage, especially against their large international competitors 
in the future.  

The IQ-FRESHLABEL project will bring improvements to the Quality of Life, Health and Safety 
of European consumers, by making the control of food quality visible by smart labels applied 
to single product. The application of the developed indicators could reinforce consumers 
confidence in poultry meat and fish products.  

In addition, the IQ-FRESHLABEL project directly addresses the objectives pointed out in the 
Food Quality and Safety Activity Area of the European Community, under the thematic priority 
area “traceability processes all along the production chain”. This programme, amongst other 
objectives, aims at increasing consumer confidence in the food supply by strengthening the 
scientific and technological basis for ensuring complete traceability along the entire food 
chain. The indicators to be developed will powerfully support this objective by offering an 
insight on to real state of the products freshness to the consumer.  

The IQ-FRESHLABEL project will affect the retailers as a major player within the context of 
introducing novel TTIs in the supply chain. The retailer is the gatekeeper controlling the flow 
of merchandise from supplier to consumer, however has still many doubts with respect to 
application of that innovative solution. Those concerns are most often a result of lack of 



information and understanding of the intelligent labels idea of working. Therefore the IQ-
FRESHLABEL aiming to provide retailers with innovative monitoring tool might contribute to 
breakage in retailers concerns and threats related to the smart labels application. That 
approach might contribute to the approval trend within the group of retailers, who once 
being educated will spread the knowledge over their customers, being in fact consumers.  

The research work within the IQ-FRESHLABEL project will impact in general the research and 
legislative area, related to labelling. Currently „best before‟ date seems to be the only legally 
required confirmation of desired properties of food product, however not always is the 
sufficient source of guaranty. Therefore the outcome of the project containing evaluation of 
the developed indicators in the practical environment might give bases to the future 
European legislation related to labelling and application of the intelligent labels. Moreover, 
the application of IQ-FRESHLABEL TTIs for meat and fish products contributes to the policy of 
standardisation promoted by the EC, unavoidable if a single, fair and harmonised market in to 
be reached within the Regulation 178/2002/EC on General Food Law of the European 
Parliament laying down the general principles and requirements of food law, establishing the 
European Food Safety Authority and laying down procedures in matters of food safety. The 
regulation contains general provisions for traceability which cover all food and feed business 
operators in the entire supply chain.  

The „traceability‟ term is defined as “the ability to trace and follow a food, feed, food-
producing animal or substance intended to be, or expected to be incorporated into a food or 
feed, through all stages of production, processing and distribution”25.  

The introduction of IQ-FRESHLABEL TTIs will enable food processors and suppliers to comply 
with this EC regulation for traceability. Moreover the directive 89/109/EEC is being amended 
to include active and intelligent systems which monitor the condition of packaged foods to 
give information about the quality of the packaged food during transport and storage. The 
application of intelligent labels is triggered by this Directive. The IQ-FRESHLABEL TTIs to be 
produced will of course be in accordance to the EC Directive 89/109/EEC and Framework 
Directive 89/106/EEC as well as 90/128/EEC which are the basic regulatory instrument for 
materials in contact with foodstuffs. 
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