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NEMS

In-situ mechanical testing

BIOMEMS

Application areas:
= Nanomechanics
» Tissue mechanics - nerve systems, minimal invasive surgery
= Single cell mechanics
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NEMS

In-situ nanomechanical test
in SEM

BIOMEMS
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In-situ nanomechanical test T

in SEM

Calibration with AFM probe

VF curve of AFM cantilever calibration

AFM self calibration via Sader method . 'Mw’{ K“www
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NEMS

Deformation tester design

Originally a ring MEMS gyroscope, we
plan to wuse the structure for
,calibrator” and possibly a new sensor
design.
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Deformation tester design

Practice in micromechanical technologies

NEMS
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= Lithography mask design I
= The use of process management system )
= Design of multi-step micromachining #] z "
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Deformation testers

50 um wide / 40 um thick spring system 20 ym wide / 40 pm thick spring system
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Over etching near the d

device layer
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NEMS

Biomechanical tissue testing

Quantitative and qualitative testing of mechanical properties of tissues
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Ex-vivo tissue mechanical measurements

2 different pancreas samples
= Different patients
= Different samples
Only two samples altogether

NEMS
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Ex-vivo tissue mechanical measurements

Gastric samples
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Single patients

Single organ

Too many points to
measure on a single organ

Small sample number
High variety of samples
(generally true to all)
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NEMS

Biomechanical tissue testing

Quantitative and qualitative testing of mechanical properties of tissues

BIOMEMS
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Ex-vivo tissue mechanical measurements

Colon samples

= ,,0nly” 30 samples

= Different patients

= Different samples

= High variety in colon
partition

= Small sample number

= High variety of samples
(generally true to all)

Overall:
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= Multiple organs of interest @ More partners needed

= Different state of patients @ Large sample pool

AI based

data processing
and classification

= High number of samples @ More focused measurement protocol
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Future plans

1. Overview the complete fabrication process of the already existing MEMS force sensors + further miniaturisation by VIA connections
2. Form a new measurement method for larger number of tissue characterization

3. Develop new, faster, smaller measurement instruments for easy use, including a new sensor head

4. Publishing the results of the past year’s advancement
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