
Total D
isc W

ear Testing
The replacem

ent of lum
bar and cervical

spinal discs w
ith artificial devices has

becom
e a successful surgical procedure over

recent years. D
uring the developm

ent and
regulatory approval processes of such replace-
m

ents, the im
plants need to be characterized

regarding their m
echanical characteristics and

long-term
 durability. W

ear testing is one funda-
m

ental aspect to evaluate the im
plants perfor-

m
ance. Such tests have to incorporate realistic

load and m
otion profiles, and they should

generate clinically relevant w
ear appearance,

including particles m
orphology.

D
riving for standardized testing, international

norm
ative institutions are developing standards

that define the fundam
ental aspects of total disc

w
ear testing.

Basic features include:

•
Six w

ear stations plus tw
o load-soak stations

•
Four-degrees-of-freedom

 load/m
otion 

application
•

A
ngular m

ovem
ents and load applied w

ith 
high accuracy

•
Specim

en m
ounting in the configuration 

intended for clinical use
•

C
ontrolled environm

ent sim
ulating 

physiological conditions
•

Separate profiles for lum
bar and cervical 

disc replacem
ents

•
A

daptable input profiles

TH
E

 N
E

W
E

N
D

O
L

A
B

 SP
IN

E
 SIM

U
L

A
TO

R

1

8
 Sta

tio
n
 Sp

in
a
l D

isc Test Sy
stem

Verwendete Mac Distiller 5.0.x Joboptions
Dieser Report wurde automatisch mit Hilfe der Adobe Acrobat Distiller Erweiterung "Distiller Secrets v1.0.5" der IMPRESSED GmbH erstellt.Sie koennen diese Startup-Datei für die Distiller Versionen 4.0.5 und 5.0.x kostenlos unter http://www.impressed.de herunterladen.ALLGEMEIN ----------------------------------------Dateioptionen:     Kompatibilität: PDF 1.3     Für schnelle Web-Anzeige optimieren: Ja     Piktogramme einbetten: Ja     Seiten automatisch drehen: Nein     Seiten von: 1     Seiten bis: Alle Seiten     Bund: Links     Auflösung: [ 1200 1200 ] dpi     Papierformat: [ 595 842 ] PunktKOMPRIMIERUNG ----------------------------------------Farbbilder:     Downsampling: Ja     Berechnungsmethode: Bikubische Neuberechnung     Downsample-Auflösung: 300 dpi     Downsampling für Bilder über: 450 dpi     Komprimieren: Ja     Automatische Bestimmung der Komprimierungsart: Ja     JPEG-Qualität: Maximal     Bitanzahl pro Pixel: Wie Original BitGraustufenbilder:     Downsampling: Ja     Berechnungsmethode: Bikubische Neuberechnung     Downsample-Auflösung: 300 dpi     Downsampling für Bilder über: 450 dpi     Komprimieren: Ja     Automatische Bestimmung der Komprimierungsart: Ja     JPEG-Qualität: Maximal     Bitanzahl pro Pixel: Wie Original BitSchwarzweiß-Bilder:     Downsampling: Ja     Berechnungsmethode: Bikubische Neuberechnung     Downsample-Auflösung: 1200 dpi     Downsampling für Bilder über: 1800 dpi     Komprimieren: Ja     Komprimierungsart: CCITT     CCITT-Gruppe: 4     Graustufen glätten: Nein     Text und Vektorgrafiken komprimieren: JaSCHRIFTEN ----------------------------------------     Alle Schriften einbetten: Ja     Untergruppen aller eingebetteten Schriften: Ja     Untergruppen bilden unter: 100 %     Wenn Einbetten fehlschlägt: AbbrechenEinbetten:     Immer einbetten: [ ]     Nie einbetten: [ ]FARBE(N) ----------------------------------------Farbmanagement:     Farbumrechnungsmethode: Farbe nicht ändern     Methode: StandardGeräteabhängige Daten:     Einstellungen für Überdrucken beibehalten: Ja     Unterfarbreduktion und Schwarzaufbau beibehalten: Ja     Transferfunktionen: Beibehalten     Rastereinstellungen beibehalten: NeinERWEITERT ----------------------------------------Optionen:     Prolog/Epilog verwenden: Nein     PostScript-Datei darf Einstellungen überschreiben: Ja     Level 2 copypage-Semantik beibehalten: Ja     Portable Job Ticket in PDF-Datei speichern: Ja     Illustrator-Überdruckmodus: Ja     Farbverläufe zu weichen Nuancen konvertieren: Ja     ASCII-Format: NeinDocument Structuring Conventions (DSC):     DSC-Kommentare verarbeiten: Ja     DSC-Warnungen protokollieren: Nein     Für EPS-Dateien Seitengröße ändern und Grafiken zentrieren: Ja     EPS-Info von DSC beibehalten: Ja     OPI-Kommentare beibehalten: Ja     Dokumentinfo von DSC beibehalten: JaANDERE ----------------------------------------     Distiller-Kern Version: 5000     ZIP-Komprimierung verwenden: Ja     Optimierungen deaktivieren: Nein     Bildspeicher: 524288 Byte     Farbbilder glätten: Nein     Graustufenbilder glätten: Nein     Bilder (< 257 Farben) in indizierten Farbraum konvertieren: Ja     sRGB ICC-Profil: sRGB IEC61966-2.1ENDE DES REPORTS ----------------------------------------IMPRESSED GmbHBahrenfelder Chaussee 4922761 Hamburg, GermanyTel. +49 40 897189-0Fax +49 40 897189-71Email: info@impressed.deWeb: www.impressed.de

Adobe Acrobat Distiller 5.0.x Joboption Datei
<<     /ColorSettingsFile ()     /LockDistillerParams false     /DetectBlends true     /DoThumbnails true     /AntiAliasMonoImages false     /MonoImageDownsampleType /Bicubic     /GrayImageDownsampleType /Bicubic     /MaxSubsetPct 100     /MonoImageFilter /CCITTFaxEncode     /ColorImageDownsampleThreshold 1.5     /GrayImageFilter /DCTEncode     /ColorConversionStrategy /LeaveColorUnchanged     /CalGrayProfile (Dot Gain 20%)     /ColorImageResolution 300     /UsePrologue false     /MonoImageResolution 1200     /ColorImageDepth -1     /sRGBProfile (sRGB IEC61966-2.1)     /PreserveOverprintSettings true     /CompatibilityLevel 1.3     /UCRandBGInfo /Preserve     /EmitDSCWarnings false     /CreateJobTicket true     /DownsampleMonoImages true     /DownsampleColorImages true     /MonoImageDict << /K -1 >>     /ColorImageDownsampleType /Bicubic     /GrayImageDict << /HSamples [ 2 1 1 2 ] /VSamples [ 2 1 1 2 ] /Blend 1 /QFactor 0.9 >>     /CalCMYKProfile (U.S. Web Coated (SWOP) v2)     /ParseDSCComments true     /PreserveEPSInfo true     /MonoImageDepth -1     /AutoFilterGrayImages true     /SubsetFonts true     /GrayACSImageDict << /VSamples [ 1 1 1 1 ] /HSamples [ 1 1 1 1 ] /Blend 1 /QFactor 0.15 /ColorTransform 1 >>     /ColorImageFilter /DCTEncode     /AutoRotatePages /None     /PreserveCopyPage true     /EncodeMonoImages true     /ASCII85EncodePages false     /PreserveOPIComments true     /NeverEmbed [ ]     /ColorImageDict << /HSamples [ 2 1 1 2 ] /VSamples [ 2 1 1 2 ] /Blend 1 /QFactor 0.9 >>     /AntiAliasGrayImages false     /GrayImageDepth -1     /CannotEmbedFontPolicy /Error     /EndPage -1     /TransferFunctionInfo /Preserve     /CalRGBProfile (sRGB IEC61966-2.1)     /EncodeColorImages true     /EncodeGrayImages true     /ColorACSImageDict << /VSamples [ 1 1 1 1 ] /HSamples [ 1 1 1 1 ] /Blend 1 /QFactor 0.15 /ColorTransform 1 >>     /Optimize true     /ParseDSCCommentsForDocInfo true     /GrayImageDownsampleThreshold 1.5     /MonoImageDownsampleThreshold 1.5     /AutoPositionEPSFiles true     /GrayImageResolution 300     /AutoFilterColorImages true     /AlwaysEmbed [ ]     /ImageMemory 524288     /OPM 1     /DefaultRenderingIntent /Default     /EmbedAllFonts true     /StartPage 1     /DownsampleGrayImages true     /AntiAliasColorImages false     /ConvertImagesToIndexed true     /PreserveHalftoneInfo false     /CompressPages true     /Binding /Left>> setdistillerparams<<     /PageSize [ 595.276 841.890 ]     /HWResolution [ 1200 1200 ]>> setpagedevice



TH
E

 N
E

W
E

N
D

O
L

A
B

 SP
IN

E
 SIM

U
L

A
TO

R

EndoLab Spine Sim
ulator

EndoLab has used m
odified hip w

ear sim
ula-

tors since 2001 to test spinal disc im
plants.

The new
 EndoLab Spine Sim

ulator reflects this
experience and is specifically designed for
total discs, w

hile m
aintaining the hip sim

ula-
tor configuration option. It also takes the spe-
cific requirem

ents into account that are being
established by standard bodies.
The sim

ulator bases upon a rigid fram
e that is

m
ounted on lockable casters. H

ydraulic and
m

echanical com
ponents are laid out ergono-

m
ically, easy accessible, and require m

inim
al

m
aintenance. Tw

o plexiglas covers protect the
interior as w

ell as the operator. A
n attached

m
anual control panel houses all basic features

and allow
s quick and safe set-up of the

system
. C

onnected to a PC
, m

ore detailed
control and data acquisition functions are
available.

Sim
ulator Layout

The EndoLab Spine Sim
ulator allow

s for sim
ul-

taneous testing of up to six specim
ens plus tw

o
load-soak reference sam

ples. A
ll testing cham

-
bers are com

fortably accessible and easily
m

aintained. They are corrosion resistant, so
that the specim

ens can be subm
ersed in

physiological testing fluid and kept at 37°C
.

Four degrees-of-freedom
 (three rotations and

axial force) are applied on each station. Each
channel is independently controlled to accura-
tely follow

 the input signals. The w
ear stations

are m
echanically coupled in their angular

m
otions to follow

 the input profiles exactly. The
axial load is actively controlled for one sta-
tion; the others are hydraulically com

bined
and thus experience the sam

e loading profiles.
N

ot all stations have to be occupied at the
sam

e tim
e, any num

ber from
 one to six (plus

tw
o load soak) stations can be active.
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M
achine param

eters at a glance:
N

um
ber of stations ........6 w

ear / 2 load-soak
Flexion / Extension ........30°/25°
Lateral Bending...............20°/15°
Rotation.........................9°/9°
A

xial Load.....................5kN
A

ctuation.......................H
ydraulic cylinders

W
eight...........................400kg

Pressure Requirem
ents.....150bar (2176psi), 

3L/m
in

O
verall dim

ensions.........130x65x170cm
 

(w
idth*depth*height)

Test C
ham

ber..................150m
l, corrosion resis-

tant, fluid level sensor
Tem

perature C
ontrol........Independent cham

ber 
heating control

3

C
ontact Inform

ation

EndoLab G
m

bH
Seb.-Tiefenthaler Str. 13
D

-83101 Thansau
w

w
w

.endolab.de
Phone: +49 (0)8031-269076
E-M

ail: m
ail@

endolab.de

U
S custom

ers:
Thorsten Schw

enke
Rush U

niversity M
edical C

enter
Phone: +1 (312) 942-7128
E-M

ail: schw
enke@

endolab.de

Safety
Various features ensure the safety of the opera-
ting technician. Interrupt sw

itches on the cover
doors stop the tests if doors are opened. W

hile
doors are open, the system

 can only be run in
low

 pressure m
ode. Fluid sensors pause the test

if a critical level is reached. 
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. It p
erm

its th
e a

ssessm
en

t
o
f lo

n
g
-term

 p
erfo

rm
a
n
ce o

f lu
m

b
a
r

a
n
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l d
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en
ts.

Th
a
n
k

s to
 its flex

ib
ility, it ca

n
 in

co
rp

o
-

ra
te th

e testin
g
 o

f m
a
n
y
 d

ifferen
t

im
p
la

n
t d

esig
n
s, m

a
teria

ls, a
n
d
 in

p
u
t

scen
a
rio

s. Th
e m

a
ch

in
e ro

b
u
stn

ess,
p
a
ired

 w
ith
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b
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b
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Set-U
p

The EndoLab Spine Sim
ulator is set-up using the

m
achine m

ounted m
anual control panel.

Running in set-up control m
ode, the system

pressure is low
, so that the actuators can be

positioned safely. O
ther basic functions, like

tem
perature control, are also accessible through

the m
anual control board, enabling the quick

and safe set-up of the test stations.
D

etailed test program
m

ing and control can be
perform

ed through a connected PC
. The Spine

Sim
ulator test softw

are has a concise user inter-
face w

ith easy access to all functions. C
ustom

test profiles can be generated using conventio-
nal program

s such as M
icrosoft Excel. They can

then be uploaded directly into the controller
hardw

are of the sim
ulator. The softw

are also
provides test supervision and data acquisition
features.

Fu
n
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