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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and

non-governm

ental,_in liaison with 1SQ _ also take part in the work 1SO collaborates closely with the
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Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.
Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part'2.
bk of technical committees is to prepare International Standards. Draft International Stan
the technical committees are circulated to the member bodies for voting. [Publication 2

Standard requires approval by at least 75 % of the member bodies casting-a vote.

rawn to the possibility that some of the elements of this document may be the subject of
pall not be held responsible for identifying any or all such patent rights.

as prepared by Technical Committee ISO/TC 150, Implants “for surgery, Subcommittee
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Introduction

Different concepts of posterior spinal fusion devices such as “rigid” and “semi-rigid” or “dynamic” systems are
available on the market. Some of these existing spinal implants are not indicated in major instability cases
(“semi-rigid” or “dynamic” implants, hook- and wire-based fixation implants, artificial ligaments, etc.), because
they have been designed to allow load-sharing with the anterior column. This document strongly emphasises

the e

ffects of the load-sharing phenomenon, largely described in the literature _as a very imp

rtant feature

regaf

As th
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anter
on th
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com
torsid

For g
witho
devid

This
motid

ding the load patterns to which the spinal implants are submitted.

ese different concepts result in different implant behaviour, a corpectomy configuration co
ways be appropriate for testing, since total corpectomy without subsequent provision' for an
s very seldom in clinical practice, and also because this kind of construct neglects the
or column support on implant loading. Moreover, some kinds of implant are often too flexiblg

Kible spinal implants and allow biomechanical fatigue testing of any kihd-of spinal implants
ression/flexion fatigue testing; additional mechanical tests, such)as multi-directional te
n, lateral bending), might be required to assess clinical device safety.

ut anterior support in accordance with ASTM F1717 to<demonstrate that, in a worst-case

e can support full load.

nternational Standard is related to the methods for fatigue test of spinal implant assemblies
n preservation) with an anterior support.

nstruct might
erior support
influence of
to be tested

eir own or in a corpectomy configuration. This International Standard is intended to allow fatigue testing

, particularly

rigid and dynamic implants, regardless of their intrinsic rigidity. This document describes

sting (shear,

evices which are able to withstand loading in a corpectomy configuration, the test should ke performed

scenario, the

(for fusion or

©I1SO

2008 — All rights reserved


https://standardsiso.com/api/?name=cbeb2074424373d8338f6fb88bac1b68



https://standardsiso.com/api/?name=cbeb2074424373d8338f6fb88bac1b68

INTERNATIONAL STANDARD 1ISO 121
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Implants for surgery — Mechanical testing of implantable spinal
devices — Fatigue test method for spinal implant assemblies

usi

ng an anterior support

1 3

This
motid
static

Bcope

International Standard specifies methods for fatigue testing of spinal implant @gssemblies
n preservation) using an anterior support. It is intended to provide a basis forthe assessmg
and dynamic strength of spinal implants.

2

The following referenced documents are indispensable for the)‘application of this documen

refer
docu

ISO
coloy

ASTM F1717, Standard Test Methods for Spinal-lmplant Constructs in a Vertebrectomy Model

3

For the purposes of this document,the following terms and definitions apply.

31

active length of the longitudinal element

Terms and definitions

ormative references

nces, only the edition cited applies. For undated references, the latest edition of th
ment (including any amendments) applies.

r coding

for fusion or
nt of intrinsic

t. For dated
b referenced

10243, Tools for pressing — Compression springs<with rectangular section — Housing dimensions and

ttachment of

d application

straight line distance between the centre of attachment of the superior anchor and the centre of 3
the inferior anchor

3.2

modII moment'arm

perpendicular distance to the applied load between the insertion point of an anchor and the loa
centre

3.3

failure

permanent deformation resulting from fracture; plastic deformation or loosening beyond the ultimate
displacement that would render the spinal implant assembly ineffective or unable to adequately resist load

3.4

insertion point of an anchor
location where the anchor is attached to the segment model

©I1SO
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3.5
intended spi
anatomic reg

NOTE

nal location
ion of the spine intended for the application of the spinal implant assembly

posterior cervical, thoraculumbar, lumbar and lumbosacral spine.

3.6

maximum run-out load
maximum load that can be applied to a spinal implant assembly where all of the tested constructs have
withstood 5 000 000 cycles without a failure

Spinal implant assemblies are developed for specific spinal locations such as the anterior cervical spine or the

3.7

spinal implant assembly

complete spipal implant configuration as intended for surgical use

NOTE A [spinal implant assembly will contain anchors, interconnections and longitudinal elements“and can c
transverse elements.

3.8

spinal implgnt construct

complete spipal implant assembly attached to the appropriate test support

3.9

UHMWRPE test block

component g

NOTE 1 A
application. F
describes the
performance i

NOTE 2  Sf
application to

4 Principle

The aim of
devices that

This protoco
blocks (deriv,
support is ¢
representing
ISO 10243.

(see Figure 1

f the test apparatus for mounting the spinal implant assembly

specific design of UHMWPE test blocks is required for each intended spinal location and intended met
gures 1, 2 and 3 describe the recommended designs\for the test blocks (lumbar samples) and Fi
recommended design for cervical samples; however, alternate designs can be used as long as equi
5 demonstrated.

he spine.

his International Standard is to provide a fatigue test method that allows for testing of s
bre not suited to corpectomy testing.

is based omthe use of modified Ultra-High Molecular Weight Polyethylene (UHMWPE|
ed from thoseused in corpectomy or corporectomy testing) and springs (see Figure 1). Thi
bmposed of test blocks, made of UHMWPE representing vertebrae, and standardized sf
the intervertebral disc stiffness. The springs are chosen from the “standardized” panel offer
Then, " fatigue tests in flexion compression are performed on the spinal implant con
)'inorder to evaluate the spinal implant assembly (fatigue testing).

bntain

nod of
jure 4
valent

inal implant assemblies contain different types of anchors. Each type of anchor has an intended method of

pinal

test
5 test
rings
ed by
struct

The insertion points shown in Figure 1 should be adhered to if possible. In situations where the design of the
spinal implant assembly or the manufacturer's surgical instructions for installation dictate otherwise, the

attachment p

oints may deviate from these dimensions.
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Dimensions in millimetres
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5 Reagents and materials

5.1 Fluid test medium (optional)

The use of a simulated body fluid, saline (9 g NaCl per 1 000 ml water), may be considered. In this case, it is
necessary (before the fatigue test) to introduce the fluid test medium to completely immerse the contact
surfaces of the test spinal implant construct. The temperature of the fluid test medium should be maintained at
37 °C + 2 °C, and measurements during the tests should be taken at a location representative of the bulk
temperature of the fluid.

© 1SO 2008 — All rights reserved 3
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NOTE

In case of use of a simulated body fluid, and as ISO 10243 does not define the specific material properties of

the springs, particular attention should be given to protecting the springs from corrosive agents, or to the use of springs (or
alternative elastic elements, as long as the static and fatigue features are appropriate) made of corrosion-resistant

materials.

5.2 Test specimen

The test support is implemented with UHMWPE test blocks and springs manufactured in accordance with
ISO 10243 relative to housing dimensions and colour coding of compression springs with rectangular section,
which define standardized stiffness of these springs. Springs are inserted between UHMWPE test blocks
thanks to cylindrical reammg performed on each UHMWPE test block (see Flgures 2 and 3). To preserve the

spacing recgmmen

35 mm for ¢

implants. Alt¢

a mono-segn

The UHMW
40 MPa £ 3|

To be cons
recommendsg
should have

NOTE 1 TH
700 N/mm ang
NOTE 2 A

For cervical
disc but with

NOTE3 A
stiffness of 10

Alternative d
fatigue featu
ratio of bend

All compone
retested. The
maintain the
testing unles
surfaces. Ph

rvical implants), three blocks are conS|dered for lumbar |mplants and two blocks for‘ce
rnative designs of the test support may be used as long as justification is provided. Forexa
nental test set-up could be considered with a screw distance of 38 mm for lumbar implants.

PE used to manufacture the tests blocks should have a tensile breaking, 'strength equ
Pa.

istent with the physiological behaviour of lumbar discs under.'edmpression loads,

d that a combination of three springs in the same plane be used*(see Figure 1). Each
A spring stiffness of 375 N/mm with Ly = 25 mm and ¢, = 25 mm.

e stiffness under compression of the lumbar disc is roughly estimated in the literature to be be
2 500 N/mm (see References [1] to [4]).

spring with a stiffness of 375 N/mm that complies with 1IS©40243 is colour-coded red.

mplants (see Figure 4), use one spring with, the* same dimensions as that used for the IU
a spring stiffness of either 147 N/mm or 100-N/mm.

spring with a stiffness of 147 N/mm that ‘complies with ISO 10243 is colour-coded blue. A spring
D N/mm that complies with ISO 10243 is\colour-coded green.

bsigns and springs (layout andsstiffness) of the test support may be used as long as the stati

and
rvical
mple,

al to

it is

gpring

ween

mbar

vith a

c and

res are appropriate. For example, other combinations of springs can be used to have a gieater

ng moment/compression/foree or for particular applications.

ts in the spinal implant assembly shall be previously unused parts only. Implants shall n

test support (UHMWPE test blocks and springs) shall be used for one test only. Then, labd
tests constructs according to good laboratory practice, do not disassemble the test construc
s disassemblyis necessary to evaluate failure surface, interconnections, corrosion or loos
btograph the/construct prior to disassembly.

ot be
| and
after
Bning
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Dimensions in millimetres
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Figure 2 — Lumbar bilateral UHMWPE test block for screws or bolts
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Dimensions in millimetres

75

20,75

i |

igure 3 — Lumbar bilateral UHMWPE intermediary test block for screws or bolts
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Dimensions in millimetres
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Figure 4 — Cervical bilateral construct and test block for screws or bolts
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6 Apparatus

6.1

Testing machine

The testing machine shall be capable of producing the loads specified in Table 1, in association with the
corresponding displacements, operating at a frequency of 5 Hz + 0,1 Hz.

The testing n

Table 1 — Load parameters of the testing machine

Load Tolerance

Implant LN N

2,0 maximum + 60
Lumbar

0,6 minimum + 60

0,15 maximum +45
Cervical

0,05 minimum +45

nachine shall be capable of maintaining £ 1 % of the cycle time for phasing.

6.2 Mean$ of mounting and enclosing the test specimen

The testing
spinal implar

6.3 Temp

When emplo
test medium

machine shall have appropriate attachment methods (ball and socket system) to enclos
t construct.

prature control system (optional)

yed, the temperature control system shall'be capable of maintaining the temperature of the
at 37 °C + 2 °C (see 5.1).

7 Procedure

7.1 Select
wires, the U
(see ASTM H

7.2 Assen
compression
spinal impla

manufacturef.

7.3 Mount
and socket s

7.4

the appropriate test suppert (intended spinal location and type of anchor). For hooks, cable
AMWPE test blocks-shall be modified in the same way as the blocks for corporectomy te
1717).

ble and maintain blocks and springs together with a little preload (recommended:

nt assembly by applying all tightening, crimping or locking mechanisms as specified b

e the

fluid

5 and
sting

l mm

for springs);/then install the anchors according to the manufacturer's instructions. Complefe the

y the

the’ spinal implant construct in the testing machine with an appropriate attachment system

(ball

ystem).

If a fluid test medium is used, it shall completely immerse the spinal implant construct. Maintain the

temperature of the fluid test medium at 37 °C + 2 °C, taking the measurement at a location representative of
the bulk temperature of the fluid. Determine the pH value (optional). During testing, replace the fluid lost by

evaporation,

7.5

at least daily.

Start the testing machine and adjust it so that the specified loads (in Table 1) are applied to the test

specimen. The fatigue test applies a sinusoidal load to the spinal implant construct. The loading should be
maintained via a constant sinusoidal load amplitude control. The maximum cycle rate is 5 Hz for the fatigue

test (a lower

NOTE 1

cycle rate is recommended).

Hz corresponds to 100 % of the cycle within one second.
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