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● biomechanics

● mechanics of solids

● simulation

My background
Education
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● cell biology

● MRI, magnetism

● electronics, signal processing

● programming

● sept. 2016 - june 2018

● aug. 2018 - dec. 2018



   M1R - 2018

fMRI data analysis:

● analysis algorithms

● complex display 

● MATLAB

   M2R - 2019

magnetic µ-robots:

● design, simulation

● µ-fabrication

● article redaction

My background
Work and research

    Blue-collar internship - 2017

headlamp thermal stability testing:

● electronic circuit

● data acquisition

● data analysis
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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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Scientific work - 2/2
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● Analysis of a big amount of data

● For each rat

○ fit 20 times on various fractions

○ plot uncertainty for each parameter 

as a function of the amount of data

○ compare between modalities

● Verify the results

iterations

Rat #32 - Param: spike exponent
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Thesis project - 1/3
“4D” microprinted magnetic micro-robots
for remote manipulation of cells
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actuation modes



Thesis project - 2/3
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Thesis project - 3/3
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Mag-MEMS for med-tech
& energy harvesting

(25 years)

Magneto-active substrates
for mechano-transduction
(5 years)

Magnetic µ-printed 
objects (2 years - 
PhD V. Vieille)

1 February 2019, Micromachines

30 May 2018, Science Robotics Orphée Cugat
PhD advisor

Thibaut Devillers

Olivier Stéphan



Thank you for your attention.
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Scientific work - 1/2
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Analysis of a biophysical model of multi-modal data 
obtained by functional MRI coupled to EEG
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● 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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Thesis project - 1/3
“4D” microprinted magnetic micro-robots for remote manipulation of cells
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Mechanotransduction → 

understanding cell 

mechanical properties

● design, build & operate a 

magnetic µ-robot 

at the scale of a cell 

● use the µ-robot to 

stimulate cultured cells

Interdisciplinarity: 

µ-printing, magnetism, 

materials, biology, 

mechanics,

control systems 

remote-controlled, 

untethered µ-robots for 

manipulating cells in 

confined environments

100 µm



The Balloon Model
Variable Définition

u Stimulation

f
in

Flux sanguin local

v Volume de sang désoxygéné local

y Signal BOLD

k1= 4,3 𝜃0E0TE, k2= εr0E0TE, k3= 1- ε
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θ = {A; B; C; D; E; se; sd; ar; tt; ⍺; ε; E0; V0; F0; amplCBV}
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Scientific work - 2/2
● Add and alter functions

○ Analyse data from fit

○ Display results

● Deal with the large amount of data
● Assess data informativeness 
● Choose measure of uncertainty
● Verify results
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