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Barrier packaging – at Waldorf Technik all good things come in threes:
In-mould labelling with barrier label, 2K injection with EVOH, and 3D Coating
Waldorf Technik GmbH & Co. KG, based at Engen, Germany, is a specialized high-end design, engineering and manufacturing company of downstream automation for injection moulding solutions and systems. Markets primarily include the medical-technical, laboratory and clean-room sector, as well as the packaging industry, i.e. for the production of rigid thin-wall plastics packaging in very large quantities in the food and health care industries. The company prides itself in innovative state-of-the-art production of, for example, fast de-moulding systems with extremely short grip times, optimised solutions for single-face and stack moulds, decoration modules (IML), and integrated quality control systems. Waldorf Technik is committed to ‘safety first’ when it comes to their customers, a philosophy that goes hand in hand with their strong commitment to satisfy the individual requirements of every one of its customers worldwide.
Wolfgang Czizegg, CEO of Waldorf Technik: “For the medical-technical branch, we design and manufacture equipment for the handling of consumer articles such as contact lenses, laboratory items such as pipettes, receptacles, insulin injection pens, and Petri dishes – almost any plastics part required in large quantities. In the packaging industry, we have opened new markets with pioneering design and engineering solutions, whereby glass and tin can containers are substituted with new precision plastics solutions.” 
Compared with the more conventional and widely accepted rigid packaging materials of glass and tin cans – both have been an accepted part of every day life across the world for the last 200 years – plastics are still regarded as relatively ‘new kids on the block’, especially by more conservative packaging manufacturers, among others. The utilisation of polymers as an imaginative, durable, and reliable alternative to the ‘classics’, such as glass (jars and bottles), metal and other substances (tin cans), particularly in the medical-technical and food packaging industries, is here to stay, because of the considerable benefits and advantages the wide variety of plastics raw materials and their production opportunities offer: the use of injection molded plastics offers a myriad of imaginative and attractively designed packaging alternatives (different shapes, sizes, thicknesses), tailor-made to suit each individual product perfectly, not forgetting the attraction to the consumers attention; plastic containers are much lighter than glass and, compared with tin cans, the contents are fully visible and can be stored safely in the container for longer periods; weight and bulk in transportation and storage – due to reliable high-volume stackability – are beneficial to carbon emission and the protection of our environment; safety in handling is a major issue, no injury through breakage or being injured by glass or tin and edges; and practically most common plastics are easily recyclable. Most importantly however, great strides have been and continue to be made in finding solutions for biodegradable plastic containers, helping to solve the already massive and fast growing problem of the disposal of waste materials worldwide.
Three major pioneering technologies for barrier packaging 

Waldorf Technik has not just remained on the sidelines, waiting for attitudes to change in the packaging sector, or for others to get to the starting blocks first. The company has for some time now been extensively involved in research on and practical implementation of forward-looking packaging technologies, providing precision plastics solutions that will benefit not only consumers but also manufacturers in that industry. During the past seven years of intensive development in this particular field, the Waldorf Technik research team has perfected three major ground-breaking methods for rigid and semi-rigid barrier packaging solutions, where innovation, reliability and precision, consistently high quality, high-speed and high-volume production, efficiency and, above all, a high regard for environmentally friendly production are the guiding criteria for the company – seen not just as a duty, but as an opportunity. Furthermore, plastics packaging beats conventional solutions by light weight and very low transportation costs.
TECHNOLOGY I – In-mould Labelling with Barrier Label 
This process, primarily providing small to medium-size production options, is already well tried, tested and operational, and provides wrap-around and bottom label packaging solutions, with close overlap of all label seams. The barrier label comprises a) an ultra-thin multilayer with EVOH, b) a SIOx-coated barrier film, or c) an aluminium foil barrier, all providing a retortable solution. Excellent sealing properties protect against two-way oxygen or water vapour migration. To date, a maximum of 8-cavity or 2 x 6-cavity production process achieves highly attractive decoration and solutions in a variety of shapes. A vast array of products such as soups, fruit, vegetables, cheese, coffee, sauces, dips, baby food, body and health care products, pet foods and other preserves are thus filled aseptically, frequently under clean-room conditions. EVOH (Ethylene Vinyl Alcohol) is a formal copolymer of ethylene and vinyl alcohol which is frequently used in food applications.
TECHNOLOGY II – 2K Injection with PP and EVOH
This production process, tailor-made for high volume packaging applications and therefore in the stronger focus of the packaging market, is presently introduced to the market, where glass and tin containers are traditional competitors. Here, 2K injection of a retortable ultra-thin 3-layer structure (PP–EVOH–PP), including bonding agent, offers a repeatable process without cycle-time influence by barrier application in a high cavitation, i.e. 32-cavity or 64-cavity stackmould configuration. This injection process has been known for years, but in the past there existed no proof that the EVOH barrier layer was fully and equally injected throughout the complete body of the container, but this obstacle is over now by the newly developed and globally unique Check´n Pack® EVOH system.
 A notable differentiation is evident in consistent and precise sealing rim thickness. However, specific downstream automation may be required, i.e. 64-cavity, 6 sec for some applications, providing 100 percent inline control of complete EVOH layer, 100 percent inline extraction of rejects, and a 100 percent fully automated process and logistics system. As EVOH has rarely been used in injection moulding due to lack of traceability or reliable test methods, one critical factor is that EVOH is not detectable by standard inspection systems. The Check´n Pack® EVOH inspection and visualisation module allows 360° rim, 360° side wall, bottom and injection point inspection. This module represents an exclusive brand of Waldorf Technik. Furthermore, barrier levels of both O² and H²O vapour are very high and allow – according to KORTEC Inc., the supplier of the mold technology – a shelf life of up to 2 years. 

Numerous high volume products, such as fish, meat, fruit, pet food, are either retorted or aseptically filled. Switching to this technology, savings in production and logistics are typically about 30-40 percent, compared with those of tin plate containers for example. In addition, conical shapes, conveniently stackable, offer major space and weight benefits. 
TECHNOLOGY III – 3D in-line coating for thin-wall packaging
This process involves 3D in-line vacuum coating with various CAVONIC coating substrates, providing an extremely low-cost option with solid barrier and similar hermetic property to glass. One of its major advantages is the suitability for existing injection moulding processes, together with total and safe protection against softener migration into container contents. “To date, laboratory tests have been successful, i.e. ready for the aseptic process, with the target of complete sterilisation. Barrier against oxygen permeability currently achieves 99.15 percent (130 → 1.1 OXTR) after sterilisation. In addition, the combination of thin-wall performance, superb barrier properties and low production costs make this technology – able to be adjusted to biodegradable polymers – a most attractive commercial proposition,” concludes Czizegg. 
With this degree of innovative specialisation in all three technologies, Waldorf Technik has reached a leading position worldwide. “These partly exclusive colaborations with CAVONIC GmbH, the leader in the barrier coating technique for consumer packaging, or KORTEC  Inc. brings our customers in the lead and may revolutionize the preserve market”, Czizegg describes customer reactions. These solutions, combined with others already ‘in the pipeline’, are the direct response to Waldorf Technik’s recognition of and reaction to the growing demand for ever safer, faster and more productive manufacturing processes with state-of-the-art engineering power. With its 100 employees, the company is mainly active in Central Europe, Scandinavia, the EU, the Middle East and North America where a subsidiary company has been established in 2008. The recent award of ‘Top 100’ company’ recognizes and honours the company for a second time as an exceptional and vigorous innovator among medium-sized companies in Germany. 
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