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Fig. 1 The structure and the working principle of
diffusion-based TTI
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Fig.3 The structure diagram of the hardware

system of the electronic TTI
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Research and Application of Time-Temperature Indicators

XIE Yong, ZHANG Shihao, ZENG Hui, JIANG Haiyun, GONG Li

( School of Packaging and Materials Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: With more and more researches focused on food safety, time temperature indicators (TTIs) have
been developed to monitor or indicate the shelf lives correspondingly. TTIs were classified into three types including
physical, chemical and biological ones. Their working principles, characteristics, research and application progresses
were reviewed. Meanwhile, three aspects of TTI were pointed out as the direction of further research, i.e., the condition-
activated patterns, the matching between the rate of spoilage of food and TTI indication, and the development of new
manufacturing methods such as applications in printing or coating.

Keywords: time-temperature indicator; conditional activation; food safety; shelf life
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