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Aaron Joseph 
Principal Consultant – Sunstone Pilot, Inc.


•  20+	years	medical	device	development	over	a	wide	range	of	products:		
•  surgical	robo6cs	systems,	digital	x-ray	fluoroscopy	system,	drug	inhaler	devices,	robo6c	catheter	
system,	x-ray	catheter	for	brachytherapy,	laser	eye	surgery	system,	heart-lung	bypass	machine,	
and	mul6ple	wearable/IOT	devices	

•  Assist	clients	with	all	aspects	of	design	controls:	risk	management,	requirements	
management,	V&V	tes6ng,	refining	design	controls	procedures,	and	training	R&D	
staff	
•  Avid	promoter	of	lean	and	agile	methods	for	medical	device	development	
•  BSEE	-	Rice	University	and		MS	Bioengineering	-	University	of	Washington	
•  Based	in	Silicon	Valley	
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Arnaud Alberts 
Growth Manager – Matrix Requirements GmbH


•  Helping	medical	device	companies	to	build	their	device	in	an	agile	way	facilita6ng	
the	management,	the	documenta6on	and	the	cer6fica6on	of	their	product	with	
Matrix	Requirements	applica6ons.	
•  QA	engineer	and	Product	Management	in	a	Startup	Medical	Device	company	

•  Hardware	+	so^ware	class	2	Medical	Device	
•  Building	the	QA	system	for	market	introduc6on	
•  Valida6on,	Risk	assessment	and	tes6ng	
•  Product	enhancement,	releases,	documenta6on	

• M.Sc.	Bio-Engineering	–	ULB	Brussels	
•  Based	in	Brussels	-	Belgium	
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Wolfgang Huber  
Co-Founder - Matrix Requirements GmbH

•  Founder	Matrix	Requirements	
•  15+	years	managing	medical	device	development	
•  10+	years	developing	version	control	and	document	management	systems	
•  30	years	experience	professional	so^ware	development	
•  Early	adaptor	of	agile	methodologies		
• M.Sc.	Computer	Science	–	Karlsruhe	University	
•  Based	in	Munich,	Germany	||	Beziers,	France	
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Webinar Outline

1.  Shortcomings	of	tradi6onal	V&V	tes6ng	on	paper	
2.  Structuring	requirements	and	tes6ng	for	V&V		
3.  Test	management	with	Matrix	ALM	and	Jira	
4.  Example	change	scenario	and	re-tes6ng	
5.  Computer	system	valida6on	
6.  Q&A	
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V&V TesOng Challenges

• Highly	technical	and	process	intensive	(cross-func6onal	
synchroniza6on)	
• Modern,	so^ware-intensive	medical	devices	make	V&V	
even	more	difficult:	
•  Greater	complexity	
•  More	so^ware	components	
•  More	changes	late	in	development	and	a^er	product	launch	
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Design	Verifica6on:	
Show	that	design	outputs	conform	to	design	inputs	
Test	against	design	requirements	
“Did	we	make	the	device	right?”		

Design	Valida6on:	
Show	that	design	meets	user	needs	
Clinical	tes6ng	or	simulated	clinical	usage	
“Did	we	make	the	right	device?”		



TradiOonal V&V TesOng on Paper
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Paper	is	difficult!	
	
Shortcomings:	
•  Error	prone--poor	handwri6ng,	crossed	out	
test	results,	results	wrimen	in	wrong	place	

•  Need	to	scan	papers	and	amach	to	test	
reports		

•  Difficult	to	translate	into	other	languages		
•  Cannot	electronically	search	results	

?	



Test Report Generated by a Test Management Tool
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New Way: Product DocumentaOon Stored as Objects

Export a set of docum

ents from
 the database


 for subm
issions


Documents	are	groupings	of	DHF	elements	

SW Requirements


Risk Analysis


Product Reqts


SW Test Protocol
 SW Test Report


PR1020: System shall provide …


Text of requirement


AZributes (status, etc.)


Revision control per document and 
per element


Test	Protocol	

Test	Protocol	

Dynamic management of product data
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Example Connected Medical Device


Firmware	on	
watch	
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• Wearable	device	+	mobile	app	+	cloud	
•  Heart	monitor	(including	analysis	of	other	pa6ent	data)	
•  Distributed	architecture	with	mul6ple	so^ware	plaqorms	

Mobile	app	on	
smart	phone	

Data	analysis	and	storage	on	
cloud	plaqorm	

Browser	or	client	app	
on	laptop	



V-Model integrated in Matrix tree
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V-Model integrated in Matrix tree
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V-Model integrated in Matrix tree
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V-Model integrated in Matrix tree
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V-Model integrated in Matrix tree
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So]ware Trace Matrix


	and	re-tes6ng	
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Design Changes with Example Medical Device


Firmware	on	
watch	
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Mobile	app	on	
smart	phone	

Data	analysis	and	storage	on	
cloud	plaqorm	

Browser	or	client	app	
on	laptop	

Change:		late	in	development,	the	team	discovers	a	problem	during	usability	tes6ng	(FAILURE)		
				à	necessitates	changes	to	GUI	on	watch	and	smart	phone	and	retes6ng		

DHF	documents	



ValidaOon Test failed
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SPEC updated, TC verificaOon
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Prepare for new Test Run
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DocumentaOon: V&V Plan 
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DocumentaOon: Summary report
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DocumentaOon: E-signature
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Computer System ValidaOon

• Valida6ng	SW	tools	used	in	genera6ng	and	approving	design	controls	
documenta6on	
• Need	to	validate	system	and	maintain	a	validated	state	

•  Compliance	with	FDA	Part	11	for	electronic	records	&	electronic	signatures	
•  Relying	on	SW	tool	to	provide	“objec6ve	evidence”	to	demonstrate	safe	and	
effec6ve	medical	device	
•  Use	risk-based	approach	to	plan	the	valida6on	

Good	guide:		AAMI	TIR36:2007	ValidaBon	of	SoDware	for	Regulated	Processes	
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Summary

• Paperless	V&V:	

•  Record	test	results	electronically	instead	of	on	paper	
•  SW	tools:	integrated	test	mgmt	with	requirements	mgmt	
•  Highly	configurable	repor6ng	to	generate	DHF	documents	automa6cally,	
including	trace	matrix	
•  Electronic	signatures	and	audit	trail	(FDA	Part	11	compliant)	

•  Integra6on	of	tes6ng	and	defect	tracking	
•  Structured	requirements	to	support	rigorous	re-tes6ng	
• Well-defined	procedures	for	SW	configura6on	and	release	mgmt	
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