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Biological responses to mechanical stimulation

Intrinsic cellular mechanical properties:

- Stiffness

- Viscosity

- Morphology n
Mechanical input: Biological output:
- Shear stress - Altered gene expression
- Interstitial flow Tissue ’- Protein secretion
- Substrate strain - Cell migration
- Confinement - Differentiation
- Compression

Transformation of cells
Faadback: under fqullc shear stress

- ECM degradation & remodeling i g%
- Altered permeability 3

- Cell-cell adhesion — ‘ : %éfi ntersthlal R
- Cell-matrix adhesion 4 %%

- Cytoskeletal rearrangement e ;ﬁf({ );%

- Cell contraction
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Organs-on-chips

Current need for in vitro models Human organs-on-chips

Microfluidic
Organ-on-a-Chip

.

Experimental controllability and reproducibility

, A 3
3D cell culture Animal models
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Physiological relevance and complexity

Trends in Pharmacological Sciences
Ma C, et al., Trends in Pharm. Sci., 2021
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3D printing of OLED 3D printing of bionic eye

xtrusion Print AgQNPs (10x)
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Micro—-Nano Fabrication

3D Printing of

Microfabrication

Microfluidic synthesis

electronics

of nanomedicine
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Lab website: https://bsdlab21.wixsite.com/website




