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@terial science \ @cro- and nano- \ @chanobiology \

system development

- Measurement of breaking » Mechanical characterization
strength - Stiffness measurement on of single cells

- Friction forces, tribology MEMS, microbearing, - Force controlled cell/ vessel

- Nano-indentation - Measurement of force |nject|9n

- Viscoelastic measurements generated by MEMS + Adhesion forces between

- Mechanical testing of actuators and resonators cells
carbon annotates, - Measurement of stiction + Compression tests, tensile
nanofibers,... forces tests on tissue samples

- Measurement of chemical - Measurement of torque, * Mechanical measurements
binding forces force in watch motors on muscle fibers '

- Measurement of glue, - Atomic force microscope * Measurement of propulsion
lubricant, gel properties (AFM) cantilever calibration force of bacteria, sperm

- Binding forces in composite - Measurement of force S Mechani.cal measurement
materials generated by micro jets on protein fiber

- Biopolymer research such - Measurement of surface * Mechanical measurement

Qs spider web material / Ktension and capillary forcy \0" the ear-drum J

MRRE: BN, MBI, MARKERMS, REEMNE. RPAKEN
WMERENI . WEARDMIK., KD, EEMBLARINR . IS RIF1EEE
M o

MNFEGE (MEMS) : MEMS FORIEE, A IMIK. BIEH. 7M. AFM S8 R %
RE, BT, R, E4Ni. REKIMER .

WEDF: BMBERKDUSGEMERENK, WL S I F.

2, RN RECUE:
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- Handling of nano-objects like nano-fibers, nano-tubes, quantum dots, ...
Placement of small samples on a TEM grid

Pick-and-place of small samples e.g. fibers and small tissue samples

L @ Controlled placement of luminescent markers on tissue and fibers

il

(" sa mple preparation
Isolating individual cells
- TEM lamellae preparation
- Application of small cyclic forces onto e.g. biological samples
\_ Compression of nanostructures and materials

2N

4 Mlcroassembly
Wafer level assembly of microfabricated MEMS structures
- Assembly of micro connectors
- Assembly of small ruby gears
\_ - Assembly of sharp tips, microspheres onto sensing elements )
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JForce feedback increases the
reliability of automated cell injection.”

Prof. Y. Sun, University of Toronto

defor

Y. Sun, B. J. Nelson, MEMS Capacitive Force Sensors for Cellularand Fllght Biomechanics, Biomedical Materials, Vol. 2, No. 1, 2007, pp. 16-22
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55 “This could play a so far not recognized
e role in early development, matrix biology
A ) and wound healing.”
0400 500, GO0 700 E. Klotsch, Prof. V. Vogel,
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Nanomaterials - ETH ZUrich
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Figure 2: Touch sensitivity measurement on Figure 3: Touch sensitivity measurement results
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»1 he microgripper can be used as a tool to sort
cells by size or mechanical properties.”

Prof. A. Neild, Monash University
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