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COMMIT	TO	THE	HIGHEST	STANDARDS	
OF	PATIENT	SAFETY,	QUALITY	AND	

INTEGRITY

We	commit	to	the	highest	standards	of	
patient	safety	and	quality	in	our	products	
and	services	and	to	world-class	integrity	and	
ethical	business	practices.
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BIOMATERIALS
• Must	requirements?

– Good	compatibility
– Mechanical	/	fatigue	resistance
– Corrosion	as	low	as	possible
– Good	wear	resistance
– Osseo-integration	ability
– Easy	to	manufacture
– …
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METALLIC	FATIGUE	RESISTANCE
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METALLIC	FATIGUE	RESISTANCE
With	each	step	during	walking,	a	load	is	
applied	to	the	hip	during	the	stance	
phase	of	gait,	then	removed	during	the	
swing	phase	of	gait.	This	repetitious	
application	and	removal	of	a	load	is	
known	as	fatigue	loading,	and	causes	a	
material	to	become	“tired”	or	“fatigued.”	

METALLIC	FATIGUE	RESISTANCE

FATIGUE	RESISTANCE METALLIC	FATIGUE	RESISTANCE
• Typical	fatigue	resistance:

typically	50%	of	the	tensile	strength
• Fatigue	fractures	are	extremely	rare	(almost	

impossible)	after	more	than	10	million	cycles
• Typical	number	of	steps	per	annum:

1	to	4	millions
• Fracture	“time	window”:	2.5	to	10	years

METALLIC	FATIGUE	RESISTANCE METALLIC	FATIGUE	RESISTANCE
• Typical	fatigue	resistance	of	orthopaedic	

alloys:
― Pure	titanium:	 200	MPa
― Cast	CoCr	alloys: 250	MPa
― Old	stainless	steels: 300	MPa
― Titanium	alloys	and

modern	stainless	steels: 550	MPa
― Wrought	CoCr	alloys: 800	MPa
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CERAMIC	FRACTURE
The	bioceramics used	in	orthopedics	
implants	are	very	hard	and	strong,	but	still	
relatively	brittle	compared	to	other	implant	
materials.	They	have	a	high	modulus	of	
elasticity	and	high	compressive	strength.	
This	gives	them	very	low	ductility	and	very	
high	resistance.

CERAMIC	FRACTURE

Ceramic

High	energy	fracture

CERAMIC	FRACTURE
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CERAMIC	FRACTURE
• Biolox Forte	heads 1:1’000

• Biolox Delta	heads 1:10’000

CERAMIC	FRACTURE
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CERAMIC	FRACTURE
• Any	contaminant	between	the	metal	stem	

and	the	ceramic	ball	head	must	be	avoided	
during	clinical	handling	since	it	leads	to	a	
non-uniform	load	introduction	in	the	ball	
head	and	thus	causes	stress	concentrations.

• A	taper	must	imperatively	be	clean	and	dry

CERAMIC	FRACTURE

M.	Hintner et	al,	Sem.	in	Arthopl,	23,	2012,	p.	241
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CONCLUSIONS
• Numerous	aspects	must	be	considered	for	
good	biomaterials.

• A	collaboration	between	surgeons	and	
industry	will	help	to	have	better	results.

• Modular	stems	(fatigue	fracture)
and	ceramic	heads	are
two	typical	examples.

THANK	YOU


