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Research on interactions between biological systems 

and physical processes.



Objective 

VFormulation of edible ink

VDesign particular structure 

VDeposition strategy 

Development of new methods for the 3-D printing of 

pectin-based food with customizable properties 



Extrusion printing 



Characterization

0

200

400

600

800

1000

1200

0 20 40 60 80 100

S
tr

e
s

s
 (

P
a

)

Strain (%)

Rupture

Texture analyser

Horizontal slice Pore space image

Structure properties

Micro-tomography

Č Porosity (e) 

Č Pore size (Ὠ_Ὡή)

Texture properties

Compression test

Č Young modulus (E)

Č Rupture stress (RS)

1 mm



Formulation and 3D printing of pectin-based food

Gel 

Å Low-methoxylated pectin

Å Calcium Chloride 

Additives

Å Sugar Syrup

Å Bovine serum albumin 

Post-treatment 

Å Incubation in CaCl2 solution 
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15 g/L pectin

12.5 mM #Á

15 g/L pectin

12.5 mM #Á
50 % (v/v) sugar

5 g/L BSA
55 g/L pectin

17.5 mM #Á

55 g/L pectin

17.5 mM #Á
5g/L BSA



Prediction model of printed object properties

Mechanical properties

Č Pectin

Č Sugar syrup

Structure property 

Č BSA

[pectin] Low Middle High

E (kPa) 15-140 160-480 340-720 

RS (kPa) 1-60 60-130 60-300

[BSA] Low middle High

e 0-5 % 10-20% 10-30 %



Structure design

Å Honeycomb structure 

o 4 cell sizes 

Å Printing strategy

Not good 


