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Open-porous shape memory implants
for temporary or permanent bone replacement
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R. Schumacher, M. de Wild, S. Fabbri, A. Yildiz, E. Schkommodau, Rapid Manufacturing of Individualized Ti-6Al-4V Bone Implants,
European Cells and Materials Vol. 17/22, 1 (2009).

R. Schumacher, M. de Wild, E. Schkommodau, D. Hradetzky, Massgeschneiderte Knochenimplantate aus dem 3D-Drucker,
BaZ-Sonderbeilage "Life Sciences" vom 12. Mai (2012).
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Fabrication of NiTi samples by selective laser melting
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Bormann T. et al., eCells Mater 20 (Suppl 1): 13, 2010.

Post processing if
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Individualized implants
for temporary or permanent bone replacement

Left: Medartis® wrist fusion plate
spanning the radio-carpal and mid-
carpal joint. Right: SLM replica.
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Fatigue test:
Comparison
between
commercially
machined plates
. . . and SLM plates.

medartis® B
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Geometrical accuracy check. Left: before heat
treatment. Right: after heat treatment.
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R. Schumacher, P. Lamprecht, S. Zimmermann, M. de Wild, A. Spiegel,
Comparison of SLM and conventionally produced implants using dynamic biomechanical loading, RapidTech Erfurt, 2013.
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EDX elemental analysis. Roughness analysis. TGF-B expression of MG63 cells on different

surface topographies after 14 days.

M. de Wild, et al, Surface Modification and In-vitro Investigation of Generatively Produced Implants, Biomaterialien, 11, 157 (2010).
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Tabelle1

		

				Ra

				Measure Nr.		Mean		Min		Max		Range						σ

																						native		10.76		0.78				original SLM

		N		3		9.86		8.51		11.93		3.42						1.49				p		0.11		0.04				poliert

				3		10.59		9.53		12.09		2.56						1.09				vg		4.11		1.14				vibratory grinbding = troval =gleitgeschl

				3		12.19		10.47		13.82		3.35						1.37				sb		2.26		0.13				sandgestrahlt

				3		10.58		9.44		11.50		2.06						0.85				SLA		3.13		0.53				SLA

				3		10.92		10.48		11.72		1.24						0.57				conv_sb		1.73		0.14				conventionel sandgestarhlt (standard)

				3		10.42		9.64		11.13		1.49						0.61

		Mean		6		10.76		9.86		12.19		2.33						0.78

		PL		3		0.10		0.10		0.11		0.00						0.00

				3		0.07		0.07		0.08		0.01						0.00

				3		0.13		0.11		0.14		0.03						0.01

				3		0.09		0.09		0.10		0.01						0.00

				3		0.10		0.08		0.14		0.06						0.03

				3		0.18		0.17		0.20		0.03						0.01

		Mean		6		0.11		0.07		0.18		0.11						0.04

		GS		3		3.87		3.32		4.52		1.19						0.49

				3		2.94		2.77		3.19		0.41						0.18

				3		5.26		4.76		5.99		1.24						0.53

				3		5.17		5.05		5.31		0.27						0.11

				3		2.64		2.24		2.90		0.67						0.29

				3		4.79		4.58		4.97		0.39						0.16

		Mean		6		4.11		2.64		5.26		2.62						1.14

		ST		3		2.12		2.06		2.18		0.13						0.05

				3		2.18		1.99		2.39		0.40						0.16

				3		2.42		1.89		3.03		1.14						0.47

				3		2.25		2.16		2.30		0.14						0.06

				3		2.17		2.05		2.37		0.32						0.14						Roughnes Ra

				3		2.41		2.27		2.49		0.22						0.10												Bild für Vergleich der Farben

		Mean		6		2.26		2.12		2.42		0.30						0.13

		SLA		3		3.35		3.24		3.55		0.31						0.14

				3		2.99		2.82		3.11		0.29						0.12

				3		3.99		3.46		4.31		0.86						0.38

				3		3.06		2.87		3.17		0.30						0.14

				3		2.36		2.15		2.60		0.44						0.18

				3		3.02		2.75		3.45		0.71						0.31

		Mean		6		3.13		2.36		3.99		1.63						0.53

		ST_ST		3		1.90		1.76		1.98		0.22						0.10

				3		1.66		1.61		1.77		0.16						0.07

				3		1.79		1.67		1.85		0.18						0.08

				3		1.85		1.77		1.97		0.19						0.08

				3		1.59		1.53		1.63		0.10						0.04

				3		1.59		1.53		1.63		0.10						0.04

		Mean		6		1.73		1.59		1.90		0.31						0.14
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Tabelle1

		

		EDX-Analysen

						Titan		Aluminium		Silizium

		nativ				100		0		0

						100		0		0

						100		0		0

						100		0		0

						100		0		0

						100		0		0						Ti		Al		Si		Test ob auf 100% normiert

				Standartabweichung		0.00		0.00		0.00				conv_sb		91		9		0		100		original

				Mittelwert		100.0		0.0		0.0				native		100		0		0		100		poliert

														sb		90.5		9.5		0		100		vibratory grinding (gleitgeschliffen)

														vg		98.5		1.1		0.4		100		snadgestrahlt

						Titan		Aluminium		Silizium				SLA		99		1		0		100		SLA

		gleitgeschliffen				98.2		1.8		0				p		99.3		0.7		0		100		conventionelles MAterial sandgestrahlt

						99.2		0.8		1.1

						98.8		1.2		0

						98.9		1.1		0.8

						98.6		0.9		0.5

						98.9		1.1		0

				Standartabweichung		0.34		0.35		0.48

				Mittelwert		98.8		1.2		0.4		100.3

						98.5		1.1		0.4		normiert

						Titan		Aluminium		Silizium

		poliert				98.9		1.1		0

						99.3		0.7		0

						99.6		0.4		0

						99.5		0.5		0

						99.3		0.5		0.3

						99.1		0.9		0

				Standartabweichung		0.26		0.27		0.12

				Mittelwert		99.3		0.7		0.1		100.0

						99.3		0.7		0.0		normiert

						Titan		Aluminium		Silizium

		sandgestrahlt				90		10		0

						90		10		0

						91.9		8.1		0

						92.8		7.2		0						EDX Analysis

						88.7		11.3		0										Bild zum Vergleich der Reihenfolge

						89.9		10.1		0

				Standartabweichung		1.51		1.51		0.00

				Mittelwert		90.55		9.5		0.0		100.0

						90.5		9.5		0		normiert

						Titan		Aluminium		Silizium

		SLA				98.9		1.1		0

						98.6		1.4		0

						98.1		1.9		0

						99.4		0.6		0

						100		0		0

						99.3		0.7		0

				Standartabweichung		0.67		0.67		0.00

				Mittelwert		99.05		0.95		0.00		100.0

						99.05		0.95		0		normiert

						Titan		Aluminium		Silizium

		Stangentitan				92.1		7.9		0

		geschliffen & sandgestrahlt				91.4		8.6		0

						90.1		9.9		0

						89.8		10.2		0

						92.3		7.7		0

						90.4		9.6		0

				Standartabweichung		1.06		1.06		0.00

				Mittelwert		91.0		9.0		0.0
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Tabelle1


			


						Ra


						Measure Nr.			Mean			Min			Max			Range									σ


																																	native			10.76			0.78						original SLM


			N			3			9.86			8.51			11.93			3.42									1.49						p			0.11			0.04						poliert


						3			10.59			9.53			12.09			2.56									1.09						vg			4.11			1.14						vibratory grinbding = troval =gleitgeschl


						3			12.19			10.47			13.82			3.35									1.37						sb			2.26			0.13						sandgestrahlt


						3			10.58			9.44			11.50			2.06									0.85						SLA			3.13			0.53						SLA


						3			10.92			10.48			11.72			1.24									0.57						conv_sb			1.73			0.14						conventionel sandgestarhlt (standard)


						3			10.42			9.64			11.13			1.49									0.61


			Mean			6			10.76			9.86			12.19			2.33									0.78


			PL			3			0.10			0.10			0.11			0.00									0.00


						3			0.07			0.07			0.08			0.01									0.00


						3			0.13			0.11			0.14			0.03									0.01


						3			0.09			0.09			0.10			0.01									0.00


						3			0.10			0.08			0.14			0.06									0.03


						3			0.18			0.17			0.20			0.03									0.01


			Mean			6			0.11			0.07			0.18			0.11									0.04


			GS			3			3.87			3.32			4.52			1.19									0.49


						3			2.94			2.77			3.19			0.41									0.18


						3			5.26			4.76			5.99			1.24									0.53


						3			5.17			5.05			5.31			0.27									0.11


						3			2.64			2.24			2.90			0.67									0.29


						3			4.79			4.58			4.97			0.39									0.16


			Mean			6			4.11			2.64			5.26			2.62									1.14


			ST			3			2.12			2.06			2.18			0.13									0.05


						3			2.18			1.99			2.39			0.40									0.16


						3			2.42			1.89			3.03			1.14									0.47


						3			2.25			2.16			2.30			0.14									0.06


						3			2.17			2.05			2.37			0.32									0.14									Roughnes Ra


						3			2.41			2.27			2.49			0.22									0.10																		Bild für Vergleich der Farben


			Mean			6			2.26			2.12			2.42			0.30									0.13


			SLA			3			3.35			3.24			3.55			0.31									0.14


						3			2.99			2.82			3.11			0.29									0.12


						3			3.99			3.46			4.31			0.86									0.38


						3			3.06			2.87			3.17			0.30									0.14


						3			2.36			2.15			2.60			0.44									0.18


						3			3.02			2.75			3.45			0.71									0.31


			Mean			6			3.13			2.36			3.99			1.63									0.53


			ST_ST			3			1.90			1.76			1.98			0.22									0.10


						3			1.66			1.61			1.77			0.16									0.07


						3			1.79			1.67			1.85			0.18									0.08


						3			1.85			1.77			1.97			0.19									0.08


						3			1.59			1.53			1.63			0.10									0.04


						3			1.59			1.53			1.63			0.10									0.04


			Mean			6			1.73			1.59			1.90			0.31									0.14
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M. de Wild, R. Schumacher, K. Mayer, E. Schkommodau, D. Thoma, M. Bredell, A. Kruse, K.W. Grétz, F.E. Weber, Bone regeneration by the
osteoconductivity of porous titanium implants manufactured by selective laser melting: A histological and pCT study in the rabbit, Tissue
Engineering Part A, 19(23-24):2645-54 (2013).
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School of Life Sciences trauma event during which the bone segments were lost

A

Intraoperative
placement and
fixation of the implant
using 2.0-mm titanium
lag-screws(arrows).

Postoperative axial CT scan
The virtual zygoma implant. (A) Internal side sh0W|tng tr;?hrestoratlont_ofbthe
with fixation rods. (B) Position on the skull. Symmetry ot the zygomatic bone.

Rotaru et al., Selective laser melted titanium implants: a new technique for the reconstruction of extensive
zygomatic complex defects, Maxillofacial Plastic and Reconstructive Surgery (2015) 37:1
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Medartis kauft Mimedis

Fr 07.07.2017 - 11:00 Uhr | Aktualisiert 07.07.2017 - 11:00

von

Medartis hat das Start-up Mimedis aufgekauft. Beide Hersteller von
medizinischen Produkten haben ihren Hauptsitz in Basel.

netzwocne

Basel
Medizintechnik-Spinoff Mimedis an Me-
dartis verkauft

B 06.072017 H09:31 E Mario Brunner

Das Basler Medizintechnik-Jungunternehmen Mimedis
ist an den Implantat-Spezialisten Medartis verkauft wor-
den. Das Fachhochschul-Spin-off Mimedis hat eine neue
Technologie mit 3D-Druckern entwickelt, die exakte indi-
viduelle Implantate schnell verfigbar macht.

B | telebasel |
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'he shape memory effect
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Ay oo somnniwnnms heating
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iy Allafi J.K. (2002), Dissertation

http://www.tradekorea.com/pro
ducts/spinal_implant.html

SLM fabricated sample Elongated sample Sample after heating

Therese Bormann, et al., Determination of strain fields in porous shape memory alloys
using micro computed tomography, Proc. of SPIE Vol. 7804 78041M-1-9 (2010).
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Smart NiTi constructs for 3D cell culture applications

2D 3D
SEM 2D disk CAD unit cell CAD scaffold SEM scaffold

2D disks on
building platform

i g

SEM 2D disk CLSM 2D disk SEM 3D scaffold CLSM 3D scaffold

Ly

50 um ' '_ SeeQum 1 mm

Cell morphology

500 um

W. Hoffmann, et al., The interplay between NiTi-SMA and human bone marrow-derived mesenchymal stromal cell,
Proceeding p. 46-47 of the 4th International Symposium Interface Biology of Implants IBI, 9.-11. May 2012,
Warnemiinde/Rostock (Germany).
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SPIRITS: Smart Printed Interactive Robots for Interventional Therapy and Surgery
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Innovative robotics for interventional radiology and image-guided surgery

© ICube

schematic CAD design of an auxetic drive
structure for biopsy needles

A multimodal versatile robotic device
for smart needle manipulation
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M. de Wild, SPIRITS: Ein neue Roboter-UnterstUtzungssystem fur die interventionelle Radiologie,
Grenziberschreitende Zusammenarbeit, Regio Basiliensis, Regiolnform 01/18, 6, Januar Ausgabe (2018).




S S B Swiss Society for Biomaterials + Regenerative Medicine
Sociéité Suisse des Biomatériaux + Médecine Régénérative Abstract Deadline:
QN Schweizerische Gesellschaft fiir Biomaterialien + Regenerative Medizin March 25, 2019

Societa Svizzera di Biomateriali + Medicine Rigenerative

25" Annual Meeting of the

Swiss Society for Biomaterials and Regenerative Medicine
22./123. May 2019, University of Applied Sciences Northwestern Switzerland FHNW, Muttenz, Switzerland
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Conference dinner:

WERK®S

Prof. Dr. Regine Willumeit-Romer (Helmholtz-Zentrum Geesthacht, Germany)

“The Interplay Between Biodegradable Mg Implants And Cells And Tissues”

Dr. Thomas Hefti and Mrs. Philine Baumann-Zumstein (Vascular Interventions, Biotronik
AG, Bilach)

“Resorbable Magnesium Scaffolds For Coronary Vascular Intervention; From Bench To
Clinics”

Dr. Joélle Amédée-Vilamitjana (Tissue Bioengineering, Université de Bordeaux)
“Vascularisation and innervation in regenerative medicine”

Dr. Maurizio Gullo (FHNW, Institute for Medical Engineering and Medical Informatics IM?)
“Challenges In 3D Biofabrication - From Organs On Chip Towards Organ Replacement”
Prof. Dr. Martin A. McNally (University of Oxford, President of the European Bone and
Joint Infection Society)

“Biodegradable Antibiotic Carriers In Prevention And Treatment Of Bone And Joint
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Thank you for your attention!
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