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Direct ink writing of
MFC hydrogel

Features of DIW with MFC

= Simple and biocompatible process
= Cell-laden bioprinting

= Cell culture environment

* Viscosity modifier

= Mechanical reinforcement



Direct ink writing
Optimization of MFC concentration
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Direct ink writing

Chemical crosslinking of GelMA
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Direct ink writing

Properties of GelMA/MFC composite hydrogel
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MFCes wers stably bound to GelMA hydrogels.
MFC bundles acted as a structural frame for the GelMA hydrogels.

The mechanical strength of the composite hydrogels was improved.
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Direct ink writing

Embedment of cells with 3D
printed scaffolds
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Matrix-assisted 3D printing
with CNF hydrogel

Features of
3D printing in CNF matrix

= Simple and rapid process

= Compact design

» Vertical integration of microchannels
» Transparent microfluidic devices



Matrix-assisted 3D printing
Rheological behavior

« Appropriate viscosity as a

» Matrix material : Cellulose nanofiber (CNF) 3D printing matrix
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Matrix-assisted 3D printing

Paper-based 3D open channel microfluidic device
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Fabrication of a flexible microfluidic thin
film with multilayered channels by matrix-
assisted 3D printing in the CNF hydrogel.
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Matrix-assisted 3D printing
Printing performance vs Combination of

CNF and ink concentrations
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Matrix-assisted 3D printing

Flexibility in 3D structure design

Triangular pyramid
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Matrix-assisted 3D printing
Transparent microfluidic devices

A

Junction connecting E - N
Mixing zone

Transmittance : > 75 % (visible)
Direct, real time observation

=

PDMS coating

Increase of detection efficiency

. : ‘ S. Shin, J. Hyun, ACS Appl. Mater.
In colorimetric analysis Interfaces 9 (2017) 2643826446



Matrix-assisted 3D printing

Control of the channel dimension:
Pressure
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Matrix-assisted 3D printing

Printing resolution :
Layer spacing and Applied pressure
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Matrix-assisted 3D printing
Multi-layered channels

Cellulose barrier
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Microfluidics application

Colorimetric analysis : pH sensor
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Microfluidics application

Colorimetric analysis : Heavy metal sensor
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Conclusions
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