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Development of a 3D printer prototype

 The impact of these modifications on the printed protein gels was evaluated after significantly modifying the main printer components and its control;  The gels are reproducible in terms of size, layer thickness and hardness;  The adjustment of the flow rate, and therefore the shear rate, and the regulation of the printhead and the bed temperature during the printing phase were fully controlled;  Although maintaining the bed temperature at 10 °C was effective in guaranteeing the mass setting of the gels and made it possible to control the texture of the matrix without having to use texturizing additives, the presence of a temperature gradient over the first few millimeters of the gel height still requires the development of a second cooling device (in progress). 

  3D printing technologies have been expanding rapidly in recent years. Food applications are now concerned, especially for the design of functional foods[1]. Texture is a fundamental element for people with chewing deficiencies. When a food is difficult to chew, which is the case for meat products, people withdraw it from their diet, causing protein deficiencies that can have serious physiological consequences[2]. The formulation alone cannot control the texture of a food, except by adding a number of texturizing additives. Process control is an alternative to excessive formulation by acting on the mechanical properties of the food by controlling extrusion and deposition. Current food 3D printers do not allow for the control of all these steps, so a new machine had to be developed [3].  All elements were integrated using specially designed and 3D printed parts (3D polymer and metal printing) General view of the labscale modified 3D printer Visualization of bed temperature control after deposition of a hot mass simulating a printed protein gel Effect of thermal gradient on the geometry of protein gels. (A) Examination of the printing defect due to lack of cooling. (B) Control of the thickness of the deposited layers.  All modifications to the 3D printer were validated by measurements of temperature, texture, dimensions and microscopic observations. Schematic representation of the various electronically controlled components of the developed food 3D food printer p. 1

  

  

  

  

Aims

Matières premières

 Aging of the world population  Increase in the number of people with chewing deficiencies  Need to control texture by developing new functional foods 3D food printing is one of the ways to achieve this!  The impact of these modifications on the printed protein gels was evaluated after significantly modifying the main printer components and its control;

 The gels are reproducible in terms of size, layer thickness and hardness;

 The adjustment of the flow rate, and therefore the shear rate, and the regulation of the printhead and the bed temperature during the printing phase were fully controlled;

 Although maintaining the bed temperature at 10 °C was effective in guaranteeing the mass setting of the gels and made it possible to control the texture of the matrix without having to use texturizing additives, the presence of a temperature gradient over the first few millimeters of the gel height still requires the development of a second cooling device (in progress).