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Introduction:	
	
Aneuvas	Technologies	Inc,	the	team’s	sponsor,	tasked	the	group	to	create	a	mobile	
anatomically	accurate	model	of	the	Circle	of	Willis.	The	model	will	allow	tests	to	be	conducted	
for	Dr.	Tim	Becker’s	liquid	embolic	that	will	eventually	treat	cerebral	aneurysms.	The	main	goal	
is	to	select	a	clear	material	that	will	mimic	vessel	physiology,	develop	an	accurate	Circle	of	Willis	
structure,	and	ensure	the	existing	instrumentation	can	be	used	by	the	model.	
	
Multiple	components	are	required	to	achieve	this	goal,	one	of	them	being	calculating	the	stress	
experienced	by	the	vessels	and	the	material	used	will	be	able	to	handle	the	stress.	Overall,	the	
structure	is	thin	walled	in	a	pressurized	environment	with	varying	pressure	experienced	within	
the	vessels	from	the	blood	being	pumped	to	the	brain.	A	hoop	stress	calculation	will	be	used	to	
find	the	stress	experienced	as	well	as	existing	experiential	data	for	the	Circle	of	Willis	
dimensions.	
	
Assumptions:	
	
The	dimensions	used	for	the	Circle	of	Willis	will	be	from	data	collected	from	research	and	will	
be	used	as	average	rather	than	a	specific	patient.	
	
The	pressure	within	the	Circle	of	Willis	vessels	oscillates,	so	the	highest	pressure	experienced	
for	someone	with	an	aneurysm	is	used	in	calculations,	in	this	case	being	170	mmHg	[1].	The	
location	of	the	aneurysm	is	not	specified	and	will	be	assumed	in	a	location	where	the	170mmHg	
pressure	enables	it’s	use.	
	
Equations:	
	
Hoop	Stress	equation	will	be	used	in	the	calculations	

																																												𝜎! =
!"
!!
	

	
P	–	internal	pressure	(kPa)	
d	–	cylinder	inside	diameter	(mm)	
t	–	wall	thickness	(mm)	
	
Results:	
Each	section	of	the	Circle	of	Willis	was	accounted	for	in	regards	to	diameter	[2],	wall	thickness	
[3[	and	the	calculated	hoop	stress.	With	these	results,	a	material	can	be	selected	that	can	
handle	the	stress	experienced	on	the	tubes	and	the	team	can	calculate	a	factor	of	safety	which	
satisfies	the	client’s	requirements.	
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