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Soft Microrobots in Medical Fields

« Made of flexible materials that allow them to bend,
reducing the risk of damaging delicate surfaces.

» Accessibility to areas of the human body that are hardly
reachable.

» Applications in minimally invasive surgery, in situ sensing
and diagnosis, targeted drug delivery and tissue
engineering.

[1] Appl. Phys. Rev. 2019, 6, 041305
[3] Nanoscale 15 (36), 14800-14808
[4] Adv. Funct. Mater., 2212952
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Soft Microrobots in Medical Fields
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Indirect 3d printing for fabricating soluble Biotemplates as a platform for incorporating
material-based microrobots functional nanoparticles
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Indirect 3d printing for fabricating soluble
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[3] Adv. Mater. 2021, 33, 11, 2007829

Tunability High solubility

Salting out emerges as a possible solution:

1) This treatment helps hydrogels to
remain stable in aqueous solutions

2) Final ion-free PVA hydrogels [3]
maintain their high biocompatibility
features
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[4] Adv. Mater. Technol. 2019, 4, 1900332
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PVA microrobot fabrication
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Tunable stability
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Biocompatibility

24 h

75

Cell viability [%]

50

25

125 ‘P [ without Fe,0, NPs
1001 —I—‘I‘ -~ By {»—I—

[ with Fe,0, NPs

_I_

72h

Cell viability [%]
~
[$,]

4:6

ETH:zurich

6:4 8:2 10:0
Degree of hydrolysis

- .... ....

Live Dead Merged Live Dead Merged

Live/dead cell assays

30.05.2024 13

Microrobot manipulation
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Microrobot manipulation
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Conclusions

« By combining the salting-out process with an indirect 3D printing PVA hyd rogel soft microrobots

method we can create PVA microrobots that are stable in aqueous Enhancad
. ,' :| .'> b. o
solutions. = <HHH 5| stability
Salting-out Seeeseds Tunable
stability

+ The stability of these PVA microrobots can be easily tuned by

changing the parameters of the PVA fabrication.

« PVA hydrogels with MNPs exhibit very good biocompatibility ‘ }

independently of the degree of hydrolysis.

« PVA microrobots show good manoeuvrability. High Biocompatibility

Read the paper here: Adv. Funct. Mater. 2023, 2212952
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Caramel-based microrobots
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Fabrication difficulties
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Adjustment of the protocol
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Microstructures
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Biotemplates as a platform for incorporating
functional nanoparticles
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Microrobot fabrication
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Microrobot fabrication
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Biocompatibility
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Conclusions

« BTO NPs were integrated into biotemplates to prepare microrobots with ultrasound piezocatalytic capabilities.

% The ROS species generated by the piezoelectric effect reduces the peptide aggregate size by more than 80%.

% These biocompatible PiezoBOTs are an excellent platform for conducting minimally invasive amyloidosis therapy.
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Read the paper here: Nanoscale, 2023, 15 (36), 14800-14808
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