Smart packaging applications and their effect on packaging printing? Examining new approaches in the printing industry
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Abstract: Traditional packaging printing is being challenged by new technologies, in terms of the application of the digital information onto the physical – material based- package. This is due to the  widening range of implementations of electronic processing environments and the processing of not only printed, but also electronic media. The applications of new technologies in the packaging area and, in particular the integration of digital information of every type of graphic or text on the packaging substrate is an emerging issue for furthering the development of packaging printing. The objective of this paper is to explore the processes and workflows of producing the new “hybrid’ packaging by the traditional printing processes. In particular the main printing methods applied in packaging will be examined (Offset, Flexography, Gravure, Screen, Pad printing, Letterpress and Digital printing) correlated with materials, production processes and workflows. Furthermore, this paper will examine the potential of the development and application of new models of operation in the affected industries.
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1 Introduction

Packaging is currently at the centre of intensive research activity regarding new technologies that integrate digital data on a package. Various applications and pilot tests are carried out, fuelled by developments in electronics technology, materials and processes. These technologies appear as “intelligent”, “smart” or “hybrid” packaging. The new hybrid packaging incorporates microchips, tags and antennas as well as new materials such as time-thermochromic inks and various indicators tracking changes, real time responses and wireless communication.

These developments in packaging production need to be investigated thoroughly with regard tο their adaptation into traditional packaging printing production. We attempt to carry out this investigation firstly by discussing definitions of intelligent packaging, including labels and tags, with their characteristics, and their applications in products and sectors. Next, the main stages of the graphic arts production are presented, and the potential and constraints of printing methods are highlighted. Finally the developments in integrating smart packaging applications within the prepress, printing and postpress processes of packaging are discussed.
Traditionally, the basic functions of packaging have been classified into four categories, protection, communication, convenience, and containment [1], [2]. The package is used to protect the product against the deteriorative effects of the external environment, to communicate with the consumer as a marketing tool, to provide the consumer with greater ease of use and time-saving convenience, and to contain products of various shapes and sizes. Nor are these functions totally exclusive; for example, the communication function of the package through warning labels and cooking instructions can also help to enhance food protection and convenience[3].

Packaging is one of the most dynamic sectors in the printing industry, and our research begins by trying to define the new environment, where, with the incorporation of chip, antenna, and battery, packaging is transformed from inanimate static packaging into packaging, with communicative abilities and dynamic behaviour. The aim of our study is to investigate and capture the current situation from the environment of conventional technology for printed communication, through to the packaging sector, with a view to optimising the collaboration between the conventional and digitally produced information. Such collaboration will help to structure the emerging environment, where print and electronic elements will coexist on the physical substrate of the package. thus transforming the static optical message into dynamic media………………………………………….
…………………………………………………………………

TABLE 2

	METHOD OF PRINT MEDIA
	DEGREE OF FACILITY OF TREATMENT DURING PRE PRESS
	DEGREE OF SUITABILITY OF PRINTING PLATE- UTERUS
	DEGREE OF TECHNOLOGICAL INFRASTRUCTURE FOR THE PRINTING OF ANTENNA
	DEGREE OF INCORPORATION RFID
	MATERIALS FOR PACKAGING BOX
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