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On June 28th, 3D food printing webinar between Jiangnan University (JU) and Wageningen university 
and Research (WUR) was held. The researchers from Jiangnan University (Prof. Min Zhang), 
Wageningen University and Research (Dr. Maarten Schutyser and ing. Martijn Noort) and Zhejiang 
University (Prof. Yong He) were gathered to share their most recent research achievements. The Chair 
of this webinar is Prof. Tiny van Boekel, who is an emeritus professor in Food Science in WUR. This is 
the second webinar of the JU-WUR future food cloud series forum. 
 
Food 3D Printing: R&D in China and Challenge 
 
At the beginning of the webinar, Prof. Min Zhang gave the presentation of potential areas, challenges, 
and some successful researches regarding 3D food printing (3DP) in China. He stated that 3D food 
printing in China occupies a large proportion of the world's market, and 3D food printing are mainly 
applied in personalized food design, candy or chocolate made with leisure purposes and food made with 
specialized designed nutrients in China. The extruding technique is the main production technique in 
China, which is also suitable for a large variety of food products. Moreover, the temperature of the 
printing process can also be monitored and controlled properly during the production. The printing 
materials for 3D food printing can be plant sources, animal sources and functional sources. Prof. Zhang 
gave several examples to demonstrate different types of materials used in 3DP, such as the production of 
multigrain snacks. However, he also stated we still face some challenges of 3D food printing, such as 
lack of accuracy, stability and efficiency. Moreover, it is hard to build precise models and may still be 
difficult to monitor the product quality during 3DP process. Prof. Zhang stated that combining other new 
techniques with 3DP could be a solution to overcome the obstacles.  
 
During the question session, Professor. Zhang also stated that the 3D food production can also be used 
for plant-based meat analogue. However, the structure of printed meat analogue may not mimic the 
structure of real meat well due to current technical limitations.  
 
 
3D Printing of Foods: From science to innovative printed foods 
 
Dr. Maarten Schutyser firstly gave a brief introduction of Wageningen University and Research. Then 
Dr. Schutyser explained the reason of using 3D food printing, for example, this technique can be applied 
in innovative food design or personalized food design. He also gave some supplementary information of 
extruding technique by introducing the fused deposition modelling (FDM). And the designed 3D food 
printing object is produced layer by layer. He also correlated rheological properties with printing 
behaviour as it can impact the extrudability and stability of the 3DP product. Then Dr. Schutyser 
introduced two cases involved correlation of rheological properties with 3DP behaviour. The first case is 
the 3D printing of sodium caseinate dispersions, it is found that when adding transglutaminase, sodium 
caseinate can be printed at lower concentrations. Moreover, the structure (e.g., the fat distribution) and 
flavour can also be controlled during 3DP process. The second case that Dr. Schutyser presented is 3D 



printing of probiotic enriched bread. As during baking process, the survival of probiotics can be 
challenging. Therefore, they designed an experiment to make the 3DP doughs with different structures 
to supervise the residual probiotics, and to compare under different moisture content. It is suggested that 
honeycomb design has higher residual viability of probiotics under same moisture content. At the end of 
Dr. Schutyser’s presentation, he suggested that maybe we can extend the 3DP by applying other 
techniques in this area (such as rheology). Moreover, the sensory study may also be involved in future 
3DP studies.  
 
During the Q&A session, he answered the question regarding 3D printing of powder. Although he thinks 
it is possible to use 3DP to design and produce powder by its characters, he suggested that it may not 
have much advantages compared to other techniques. Moreover, some consumers may also concern of 
the safety of 3DP as sometimes some gelling agents may need to be added to the product. Dr. Schutyser 
said gelling agents used in food industry are very safe and some other non 3DP food products may also 
contain them. He also suggested that the customers could be offered more information regarding the 
process and background of 3DP in the future.  
 
 
3D Food Printing and next generation food: From nutrition to 3D steak printing 
 
Prof. Yong He focuses mainly on the 3D bioprinting, development of organs on chips and microfluidic 
analytical devices. But he also has experiences of 3D food printing, especially in chocolate and 3D steak 
printing. Firstly, he gave an interesting metaphor of referring 3D food printing to the reversible 
production process of potato (to use potato mashes, potato slices or cubes to produce potato). The 3DP 
processing mostly involves the transition from liquid to solid and the 3D product is built layer by layer. 
Then he gave several examples of 3DP products such as chocolate with specialized design or food 
decorations in high-end restaurant. Then Prof. He also provided some suggestions on future 3DF 
development, for example, linking 3DP with molecular gastronomy. He also pointed out maybe in the 
future, 3D food printer can be combined with other household appliances. At the end of his presentation, 
he gave an introduction of combining cultured meat technique and 3DP. As cultured meat does not have 
comparable texture as real meat, Prof. He said maybe we can use cells, biomaterials etc. as the raw 
material for 3DP to produce meat products that can mimic the texture of real meat. However, there are 
still some issues regarding the printing materials, such as controlling rheological properties of the 
materials. At the end of his presentation, Prof. He introduced some achievement from his research group, 
they managed to produce the blood vessel and tissues by using 3D printing technique. 
 

During the question session, Prof. He mentioned that the 3D printing food produced by extruding 
technique may not be as delicate as that produced by other techniques. Moreover, he also thinks the time-
consuming problem of 3DP is another limitation. In the future, researchers may put effort to overcome 
these obstacles. Some audience may worry about that if the 3DP technique bring revolution to household 
appliances, it may have negative influence on food industry. Prof. He said that the 3DP household 
appliances may not be a good replacement for every meals. It can be a leisure for consumers, for example 
like baking. Therefore, this may not have a negative influence on future food industry.  
 
 



3D printed cereal foods for personalized nutrition 
 
At the beginning of WFBR researcher Martijn Noort’s presentation, he pointed out that 3D food printing 
technique can be used in various sustainable researches, such as structuring plant proteins or food 
reformulation. He also explained different 3D printing equipment with various mechanisms. For the 
advanced powder bed printing technique (PBP), the food structure can be created without shearing 
process (unlike FDM). The variations in texture and flavour can be controlled precisely by 3D food 
printing technique. Noort also pointed out that the texture of the food product can be controlled by the 
printing design. Moreover, the 3DP products can also have nonhomogeneous structures. The 3D food 
printing can offer consumers the personalized nutrition, texture, flavour design. Noort presented their 
new project cooperated with Dutch Ministry of Defence related with 3D food printing. The sensory 
qualities of 3D printed food products increased dramatically over the repeated sensory tests. However, 
the benchmark bars were more welcomed than 3D printed food. Therefore, the 3D printed food can still 
be further optimized in the future.  
 
During the question session, Noort indicated the main advantage of 3D food printing is to offer customers 
personalized food product. The 3D food printing products can have comparatively higher diversities than 
traditional food products. Furthermore, the properties of raw materials decide which 3D printing 
technique can be used for food production, for example, the paste like raw material can produce food 
products by extruding technique. And for powder like raw material, the powder bed printing technique 
may be a better idea. 
 
 
Future Food Cloud Series 
This webinar is the 2nd webinar of JU-WUR Future Food Cloud Series Forum. There are four more 
webinars regarding future food, which are food preservation & the green supply chain, food safety & 
traceability, food nutrition & health omics and food perception. Researchers from other well-known 
universities of institutes may also contribute to later webinars.  
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