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Additives manufacturing (3DP) enables the fabrication of complex and customized structures.

Context Goal

Biopolymer like starch and gluten offer eco-friendly, biodegradable and functional material option.
Starch-based hydrogels exhibits high water retention, flexibility and responsiveness to stimuli’.
Application include biomedical and wearable sensor”.

\Limited research exists on starch-gluten hydrogels for 3DP. /

// Materials & Methods
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. Results & Discussion
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Graph 1. Hysteresis curve of different hydrogels. The percentage is relative to gluten content. Solid lines show the Graph 2. Amplitude sweep on hydrogels. G’ = storage modulus, G” = loss modulus. The numbers are relative to gluten content.
viscosity as shear rate increases. Dash lines show the viscosity as shear rate decreases.
In 3DP, gels have to recover structure/viscosity when shear rate (dy/dt) returnto . Amplitude sweep: determination of linear viscoelasticity region (LVE-R) sy [\VE-R >> = OK for 3DP.
zero = hysteresis. . In LVE-R : the stress and strain is proportional and therefore no structural deformation is present.
The curves when (dy/dt) 2 does not fit totally when (dy/dt) N mssp 3 [0ss of . Gluten 1 = |VE-R A = positive correlation.

structure/viscosity of approx. 12% is observed.

Probable cause : a(1-6) bonds present in amylopectin were broken during high

(dy/dt).
Frequency sweep: determination of G/, G”” and tan 6 mmmp Indication on solid/liquid-like behavior.
Il 450 6
G’'>>G"” & tan 6<1 for all gelsmmp solid-like behavior mmsp OK for 3DP.
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Graph 3. Frequency sweep on hydrogel. G’ = storage modulus, G” = loss modulus, tan & = damping factor. The per- i i )
centage is relative to gluten content / Rheological properties of the formulation a@
desirable.
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