
	
	
	
	
	
Design	of	a	force	measurement	device	for	3D	skeletal	muscle	cell	culture	
	
What	is	the	problem?		
Bioengineered	organs	are	increasingly	employed	in	research	to	better	replicate	
the	in	vivo	functionalities	of	the	target	organ.	To	facilitate	this	type	of	cell	
culture,	specialized	support	devices	tailored	to	the	specific	tissue	of	interest	are	
essential.	
	
What	is	the	need?		
We	have	developed	a	support	system	to	culture	bioengineered	muscle	bundles	in	
vitro	and	quantify	their	force	using	a	video-based	method	that	measures	post	
displacement.	While	effective,	this	method	presents	significant	limitations,	
including	low	throughput,	lengthy	video	processing	times,	and	an	inability	to	
perform	measurements	directly	within	an	incubator.	To	address	these	issues,	we	
require	a	displacement	detection	system	that	is	compatible	with	the	cell	culture	
environment	and	integrated	into	the	existing	culture	support.	This	system	
should	enable	real-time,	high-throughput	measurements	while	maintaining	
sterility	and	functionality	in	an	incubator	setting.	
	
What	is	the	benefit	(if	problem	is	solved)?		
The	organ-on-a-chip	system	would	enable	the	in	vitro	growth	of	a	bioengineered	
skeletal	muscle,	followed	by	the	recording	of	the	force	generated	during	its	
contractions	in	response	to	electrical	stimulations	in	culture	conditions.	This	
setup	offers	an	excellent	model	for	skeletal	muscle,	facilitating	cutting-edge	
research	in	the	realms	of	skeletal	muscle	contractility	and	metabolism.	
	
Wrap	up		
Propose	a	design	for	a	support	device	allowing	bioengineering	of	skeletal	muscle	
bundle,	compatible	with	electrostimulation	and	combined	with	a	force	
measurement	system.	
		

                                                                                                                        

 
	
	

Design	of	an	MRI-compatible	ergometer	to	measure	plantar	flexion	force	
	
	
Who	are	the	patients/targeted	population?	
Patients	suffering	from	e.g.	neuromuscular	disorders	or	healthy	volunteers		
	
What	is	the	problem?	
The	measurement	of	muscle	 force	 is	 important	to	assess	plantar	 flexor	neuromuscular	
plasticity	 in	 response	 to	 e.g.	 exercise.	 However,	 with	 the	 actual	 technique,	 this	
measurement	cannot	be	done	in	a	MRI	scan.		
	
What	is	the	need?	
In	order	to	obtain	a	useful	information,	the	force	measurement	in	plantar	flexion	should	
be	 performed	 simultaneously	 to	 an	 imaging	 system.	 A	 MRI-compatible	 ergometer	 to	
measure	the	force	in	plantar	flexion	would	therefore	be	an	interesting	tool	to	have.	A	first	
prototype	has	been	created	and	need	further	development.	
	
What	is	the	benefit	(if	problem	is	solved)?	
We	could	 combine	measures	of	 force	while	assessing	metabolic	or	other	physiological	
changes	 within	 the	 muscle	 during	 voluntary	 or	 electrically-induced	 isometric	
contractions.	
	
Wrap	up	
Propose	a	design	for	a	compatible	ergometer	to	measure	force	in	an	imaging	system.	
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