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Food personalization using 3D/4D printing

Reference: Ma. Y., Zhang. L. (2022) Formulated food inks for extrusion-based 3D printing of personalized foods: a mini 
review. Current Opinion in Food Science. 
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Consumers’ attitude towards 3D food printing 
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Negative Factors Positive 

unnatural, un-fresh, unsafe, no 
clean label, insects

Ingredients natural, fresh, a clean label

negative pr-assumed knowledge Communication/knowledge knowledge, repeated exposure, positive 
experience, easy to use

unappealing Appearance /

costly Cost cheap

risks/unsafe, too processed, 
unnatural, un-fresh ingredients

Health nutritional value/healthy, useful

/ Environmental impact environmentally friendly

fear/unsafe, unhappiness, 
disgusting, unnatural way of 

processing

Emotions excitement/surprise, curiosity

meat Type of product pasta, confectionery, snacks

Source: Justin Kerkmeijer (2021) Master thesis: The potential of 3D printing for food personalization: a survey of dysphagia patients. Wageningen University & Research. 
References: Lupton & Turner 2018; Lupton & Turner, 2016; Groot & Fischer, 2014; Brunner et al., 2018; Mantihal, 2020; Caulier et al., 2020; van Hassel et al., 2020; 
Manstan & McSweeney, 2019; Manstan et al.,2020. 

Dysphagia
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Problems swallowing certain foods or liquids, or cannot swallow at all.

Other signs: coughing or choking when eating or drinking. bringing food back up, sometimes through the nose.

Normal swallowing Difficult swallowing

Video source: © DiagnosTEX
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IDDSI framework 
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Examples

normal, everyday foods of soft/tender 
textures

Small-sized soft cooked meat, fish, stew 
(no hard lumps)

finely minced or chopped meat, fish, 
fruit, vegetable, cereal

purees suitable for infants (e.g. pureed 
meat, thick cereal)

runny rice cereal or runny pureed fruit; 
some sauces or gravies; some syrups

milkshake

fruit juice without pulps

water

© The International Dysphagia Diet Standardisation Initiative 2019

3D-printed food for dysphagia patients
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Cooked pork paste

Dick, A. et al. (2020) 

Black fungus-based foods

Xing, X. et al. (2022) 

Simulated fried egg

I.Diañez et al. (2021) 

Soy-enriched potato puree

Mirazimi, F. et al. (2022) 

Taste
Texture

Appearance

Nutrition
Health
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Life 
quality
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Aim & Approach 
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To better understand dysphagia patients’ swallowing ability, food personalization needs and 

knowledge of 3D printing and attitude towards 3D-printed food, via an online survey. 

Hypotheses:
 Swallowing ability of patients decreases as the IDDSI-level becomes higher 
 Personalization needs differ per diet types 
 Patients’ attitude and willingness to try becomes more positive after information is given

Approach 

Online survey Channels

• Patient federations
• Speech therapy 

clinics
• Nursing homes

Patients

Example questions 
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Swallowing ability

Can you indicate how 
easily you can eat or 
drink the following 
foods? 

Thin, liquid drinks, such 
as water, milk, tea and 
coffee.

o Very bad
o Bad
o Fair
o Good
o Excellent 

Personalization needs

The following statements 
are about whether you 
need food 
personalization.

“ I need personalized 
nutrition based on 
texture (how hard a 
product is). “ 

o Totally disagree
o Disagree 
o Neutral 
o Agree 
o Totally agree 

Attitude 

The following questions 
are about three-
dimensional (3D) 
printing of food.

“ I think 3D printed food 
is unnatural. “

o Totally disagree
o Disagree 
o Neutral 
o Agree 
o Totally agree 

* Original questionnaire was in Dutch
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Participant composition 
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* n_total = 64 

Swallowing ability
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0 Thin liquids

1 Slightly thick liquids

2 Mildly thick liquids
3 Moderately thick liquids/Liquidised foods
4 Extremely thick fluids/Pureed food 
5 Minced & moist 

6 Soft & bite-sized
7 Regular
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Diet type & Personalization needs 
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Diet 
type 

7 5/
6

4 3

Normal 

Soft 

Pureed

Liquid

≥ Good
≤ Fair

IDDSI level

0 Thin liquids

1 Slightly thick liquids

2 Mildly thick liquids
3 Moderately thick liquids/Liquidised foods
4 Extremely thick fluids/Pureed food 
5 Minced & moist 

6 Soft & bite-sized
7 Regular

Attitude towards 3D food printing 
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Beliefs of 3D food 
printing 

Pre-information High scores [%] Post-information High scores [%]

Attractiveness 3.17 35.9 3.92 75.0
Texture (hardness) 3.39 46.9 4.06 85.9
Taste 3.22 37.5 3.84 68.8
Composition 3.41 48.4 3.98 79.7
Supplements 3.41 48.4 4.05 81.3
Medicines 3.06 26.6 3.73 65.6
Capability to make 
personalized food 

3.22 37.5 3.84 71.9

Healthiness 3.27 42.2 4.00 76.6
Naturalness 2.91 31.3 3.37 43.8
Approval E-numbers 3.08 31.3 3.37 43.8
Safety 3.45 46.9 3.86 71.9
Not afraid 3.58 51.6 3.98 73.4
Willingness to try 3.63 64.1 3.98 81.3

* 1 totally disagree; 2 disagree; 3 neutral; 4 agree; 5 totally agree

** high scores ≥ 4
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Statements by participants 
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This technology 
is not needed for 

me, I could 
choke on it too. 

I suffer most from 
spills and food falling 
out of my mouth, I 

should have food that 
does not crumble. I want to eat 

together with my 
wife at my own 

pace. 

I am curious whether 
I am able to eat 

pizza again with the 
use of this 
technology. 

I would like to 
purchase a 3D food 
printer and prepare 
my own food with it. 

Conclusions

14

 Large variations observed in terms of swallowing ability among patients, even when the primary 

cause of dysphagia is the same

 Food personalization is most desired in terms of texture and taste, but the needs differ from 

patient to patient (e.g. diet type)

 Patients who have lower swallowing ability (based on IDDSI-level) scored higher on needs for 

food personalization 

 Most of the participants (89%) never heard of 3D food printing or had no idea how it works; 

Patients show a very positive attitude towards 3D food printing after receiving background 

information 

 Other aspects to consider: food preparation; eating experience; convivence & cost 
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Outlook

15Reference: Ma. Y., Zhang. L. (2022) Formulated food inks for extrusion-based 3D printing of personalized foods: a mini 
review. Current Opinion in Food Science. 

• Tailored foods
• Intervention study
• Consumer insights
• Personalization 

needs
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