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Scientific work - 1/2

Analysis of a biophysical model of multi-modal data
obtained by functional MRI coupled to EEG
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originality: literature/estimation — extraction from data
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e Analysis of a big amount of data

Scientific work - 2/2

Rat #32 - Param: spike exponent

1 T T T T T T T T modalities
bold

08 bold_cbf

& —waaiav | @ Foreachrat
(48]
2 o fit 20 times on various fractions
0 5 : i Y ' L o plotuncertainty for each parameter
0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000
Number of samples (fraction of the data) as a function of the amount of data

o compare between modalities

e Verify theresults
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Thesis project - 1/3

“4D” microprinted magnetic micro-robots
for remote manipulation of cells

actuation modes
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Thesis project - 3/3
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Scientific work - 1/2

Analysis of a biophysical model of multi-modal data
obtained by functional MRI coupled to EEG

models linking neural activity
to fMRI signals

fMRI & EEG data from 13 rats
MATLAB code

Better understand brain activity
— develop models to link data from
different neuroimaging modalities
— study the influence of the parameters
on the signals observed

extract 15 parameter values
combining 2 optimization
methods

(usually taken from literature
or estimated)

Assess if there exists a clear link
between physiological parameters
and biophysical modelling of fMRI data
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“4D” microprinted magnetic micro-robots for remote manipulation of cells
Mechanotransduction —

understanding cell
mechanical properties

remote-controlled,
untethered p-robots for
manipulating cells in
confined environments

Interdisciplinarity:
U-printing, magnetism,
materials, biology,
mechanics,

control systems

design, build & operate a
magnetic u-robot
at the scale of a cell

use the p-robot to
stimulate cultured cells
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The Balloon Model
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Scientific work - 2/2

Add and alter functions </, =0
o Analyse data from fit 0_4
o Display results

Deal with the large amount of data
Assess data informativeness
Choose measure of uncertainty
Verify results
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a Randomly distributed magnetic beads Photoresist 3D object

Magnetizing field
7

-»> - ©
ass slide | \ J
bl Direct Laser Writing Direct Laser Bonding Hybrid '
of a 3D object of a magnetic bead microstructure
Polymerising 7

oint 3D object
R 7




SCIENCE ROBOTICS | FOCUS

MANUFACTURING

4D printing and robotics

Carmela de Marco, Salvador Pané, Bradley J. Nelson*

Shape-memory materials and two- or three-dimensional printing techniques combine to form a new paradigm
that will advance robotics.
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Review
Microfluidic Single-Cell Manipulation and Analysis:
Methods and Applications

Tao Luo ¥, Lei Fan {0, Rong Zhu % and Dong Sun 13* 18




