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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-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

This document is intended to help to ensure that appropriate and comparable information is supplied
for each clip to facilitate the choice of the correct clip by the surgeon. The closing force of the clip is an
important factor in the selection process, and this document requires that the manufacturers determine
the actual closing force in a uniform manner and state this value on the labelling. The actuation of some
types of clip can result in a reduction of the closing force and should be considered.

Magnetic fields of considerable strength [e.g. 1,5 (tesla) or more] are used in medicine with increasing
frequency as part of diagnostic technlques such as magnetic resonance imaging (MRI) Exposure to
electroma ] ) ] s. Clips with
etic propertles (elther dia-, para antlferro ferro- or ferrlmagnetlc or all) becom¢ magnetized
when|subjected to a magnetic f1eld and under this condition are liable to directing forces.|These forces
can result in the clip being removed from the aneurysm that it was intended to occlude and even being
movef through the tissues. Because of the very high field strengths, even materials'normally regarded
as nom-magnetic may exhibit some response to the magnetic field, such as minimal deflection or rotation.
It is therefore essential that aneurysm clips have weakly or non-magnetic properties. Compounds of
certaln non-magnetic elements can, when processed, have strong magnetic properties. The opposite
also gccurs. The work done during the manufacture can have an additional effect. However, material
normplly regarded as non-magnetic can exhibit some response when subjected to MRI levels of field
strength. A secondary effect is that the presence of a metallic clipican interfere with the MRI process,
resulfing in deterioration of the quality of the scanning image
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Neurosurgical implants — Self-closing intracranial
aneurysm clips

1 S

cope

This document establishes the characteristics of self-closing aneurysm clips intended for permanent

intracranial imp]nnfnfinn and cpnr‘ifinc rnqnirnmnnfe for their m:\r]!ing’ pahl{aging’ sterilization and

for la
closin

This
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ISO 5
nickel

ISO 3
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belling and accompanying documentation. In addition, it gives a method for the ihe
g force.

locument is not applicable to malleable clips, or clips intended to be used‘during {
ry and removed before wound closure (temporary clips).

ranial aneurysm clips.

ormative references

bllowing documents are referred to in the text in such a way that some or all of
tutes requirements of this document. For dated réferences, only the edition cited
ed references, the latest edition of the referenced-décument (including any amendmg

B32-2, Implants for surgery — Metallic materiagls’— Part 2: Unalloyed titanium

832-3, Implants for surgery — Metallic materials — Part 3: Wrought titanium
idium alloy

B832-5, Implants for surgery — Metallic materials — Part 5: Wrought cobalt-chromi
alloy

832-6, Implants for surgery — Metallic materials — Part 6: Wrought cobalt-nick
denum alloy

ISO §832-7, Implants for-surgery — Metallic materials — Part 7: Forgeable and cold-fo

chron

SO 11

ium-nickel-molybdenum-iron alloy

1630:2012 Nen-active surgical implants — General requirements

hsurement of

he course of

In this document when not otherwise established, the term “implant” refers to the self-closing

their content
applies. For
ents) applies.

6-aluminium

Lim-tungsten-

el-chromium-

rmed cobalt-

[SO 1p223-15-Médical devices — Symbols to be used with information to be supplied by the manufacturer
— Paft 1xGeneral requirements
[SO 17664.-1, Processing of health care products — Information to be provided by the

medical device

manufacturer for the processing of medical devices — Part 1: Critical and semi-critical medical devices

3 Terms and definitions

For the purposes of this document the terms and definitions given in ISO 14630 and the following apply.

ISO and [EC maintain terminological databases for use in standardization at the following addresses:

— IEC Electropedia: available at https://www.electropedia.org/

— ISO Online browsing platform: available at https://www.iso.org/obp

© IS0 2022 - All rights reserved


https://www.electropedia.org/
https://www.iso.org/obp
https://standardsiso.com/api/?name=f474b1adf12f02e269c1b7acf28ad215

ISO 9713:2022(E)

3.1

aneurysm clip
device primarily intended for the permanent occlusion of the neck or sac of an intracranial aneurysm

3.2
blade closin
blade design

3.3

g surface
intended to be in contact with the vessel

closing force
force produced between the blades of the clip

3.4
nominal clo
closing force

3.5

sing force
[3.3) defined by the manufacturer for each clip model

actual closing force

closing force

3.6

limit of errad
extreme valu
specification

Note 1 to entr]
extreme valud

Note 2 to entr]

3.7

(3.3) measured on each clip by the manufacturer before packaging

r
e of measurement error, with respect to a known reference ‘quantity value, permitt
s or regulations for a given measurement, measuring instrument or measuring syste

y: Usually, the term “maximum permissible errors” or “limits of error” is used where there a
S.

y: The term “tolerance” should not be used to designate “maximum permissible error”.

image artefact

inappropriat]
Note 1 to ent

should be prq
signal intensif

4 Descrij

e image signal in a magnetic resonangce image

'y: An image artefact can be characterized as decreased signal intensity (voids) where a
duced, with or without geometric image distortion, but can also include abnormally incj

y.

btion of aneurysny clips

4.1 Mechanism of action

The mechani

The illustrat

sm of action for the clip shall be specified.

ons.of examples of clip mechanisms of action are shown in Figure 1.

ed by
m

e two

signal
eased

4.2 Geometry

The geometr

y of the clip, including the blade geometry shall be specified.

The diagrammatic representation (not to scale) of some examples of clip forms is indicated in Figure 2.

4.3 Blade

closing surface

The shape and geometric characteristics of the blade closing surface shall be described.

© IS0 2022 - All rights re
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5 Indication of dimensions
The following dimensions of clips and components shall be indicated:
a) the overall length;

b) the length of the blades;

c) the width of the blades giving, as appropriate, the width (disregarding any radius or taper at the
tip) of blades of uniform width, the minimum and maximum widths of non-uniform blades, and the
overall width of fenestrated blades;

ich the blade
length should be measured. Manufacturers should indicate these points clearly/on gll diagrams.
Examiples of indication of dimensions are given in Figure 3. The diagrams are, for-illustration only and
do nof indicate a definitive requirement.

Itis syiggested that the blade length be indicated as that portion of the jawwhich comes intolcontact with
the other jaw when the clip is closed without a vessel in place or, for, encircling clips, the|longitudinal
internal dimension of the clip when closed.

6 Materials

The npaterials shall comply with the requirements of IS@>5832-2, ISO 5832-3, ISO 5832-5, ISO 5832-6 or
ISO 5832-7.

Stainless steel is excluded as a material for aneurysm clips.

SN 3

a) Alligator action b) Parallel action c) Encircling gction

Figure 1 — Examples of clip mechanisms action

a) Straight b) Angled to side c) Curved to side
d) Angled on flat e) Curved on flat f) Bayonet

©1S0 2022 - All rights reserved 3
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ol

g) Right-angled

d

h) J-shaped

U

i) Henestrated j) Combination: Curvated k) Fenestrated rightangle
bayonet
NOTE Thp figures are not to scale.
Figure 2 — Examples of clip forms
Dimensions in millilnetres
2 6
h —
e
(=]
m 2
-
~
a) Straight b) Curved on flat
10 10

c) Fenestrated right-angled

d) Encircling action
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Figure 3 — Examples of dimensioned diagrams of clips

7 MRI safety assessment

In order to determine the conditions for which clips may be imaged using MR, performance tests for
measuring the magnetic properties of finished implant is required.

NOTE

1

sufficient to assess the MRI compatibility of the finished implant.

The

NOTE
displal
ASTM

The W

The 1
prope

NOTE
MRI's

For M
be es
gradi
scan §

8 [
8.1
8.1.1

8.1.1

ing and analyses shall be performed on the identified worst-case clip to detériiine

ed forces, moments and heating, and to determine the image artefact produced by t
-case MR scanning conditions.

2 Testing for determining magnetic properties of implants are avajlable in ASTM F20
cement force), ASTM F2213[4] (induced torque) and ASTM F2182[5] (radio-frequency induced
F2119l] (artefact images).

rorst-case scanning conditions shall be informed in the labélling as indicated in Claug

esulting analyses concerning the MRI safety condition (safe, conditional or uns
rly identified in the implant label by using appropriated graphical symbols.

3 Information regarding the definition, the requirements for assessment and the labelli
hfety conditions, including appropriate label icons,i¢an be found in ASTM F2503[2] and IEC 62

RI conditional implants, the applicable.information to ensure the scanning safe cg
ablished. Conditions for scanning shalkinclude magnetic field strength(s), maximun
bnt, acceptable specific absorption rate (SAR) and extent of expected image artefact
equence.

esign requirements
Closing force
Measurement of actual closing force of clips

1 Apparatus

The
of er

paratus shall be calibrated and capable of measuring the closing force of the clip, h

Investigation of the magnetic properties of the base material from which the clip is constructed is not

| be different

magnetically
he clip under

52[3] (induced
heating), and

ell.

hfe) shall be
hg of different
570011,

ndition shall
spatial field
for a specific

aving a limit

r-of 5 %

NOTE

NOTE

8.1.1.

1 Limitof error of 5 % allows for the difference to be +5 % or -5 %.

2

2 Procedure

Several apparatus designs exist. No single design has been specified, as this is unduly restrictive.

Measure and record the actual closing force of each clip, in newtons, using the apparatus specified in
8.1.1.1, at the point on the clip specified in either a) or b), and with an opening of 1,0 mm * 0,1 mm at the

point

a)

where the measurement is made:

at a point one-third along the designated blade length (see Clause 5) from the tip; or

© IS0 2022 - All rights reserved
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b)

see Figure 2, 1) and k)], at a point in the centre of the region of blade contact.

8.1.1.3 Testreport

As part of the test report, the following information shall be included:

a)
b)
<)
d) theactu
e) any devi
f) any unu;
g) thedate
8.1.2 Tole

When tested

within the r

nominal forc

8.1.3 Red

before and a

The reduction of the actual closing force shall helless than 5 % of the nominal closing force.

8.2 Verifi

The specifie
the labelling

8.3 Asses
The maximu

The maximu

the identity of the clip;
areference to this document, i.e. ISO 9713:2022;

the method used (if the standard includes several);

if the blade is not designed for contact along the entire indicated blade length [e.g. fenestrated clips,

1 closing force, expressed in newtons:
ptions from the procedure;
ual features observed;

of test.

rance on nominal closing force

as described in 8.1, the actual closing force of each clip~dpon the first closing sh
hinge of 7,5 % of the nominal closing force. The nominal force and the tolerance (
e shall be declared by the manufacturer [see 11.3, b)}.

The actual c]lo

ction of closing force

sing force on one specimen of each model*of clip, selected at random, shall be mea
'ter 10 maximal openings of the clip withithe intended applicator.

ration of blade surface

I design of the blade clgsing surface shall be verified. The manufacturer shall ident
the design of blade closing surface of the device.

sment of maximum blade opening
m blade opening at the tip when used with the associated clip applier should be asseq

M blade opening dimension should be identified in the labelling.

all be
n the

sured

ify on

sed.

9 Supply

ing conditiomamnd sterilization

The requirements of ISO 14630:2012, Clause 9, shall apply.

The clip shall be supplied:

a)
b)

in sterile condition, or

in clean condition and packaged for sterilization without any previous handling.

10 Packaging

Packaging shall be in accordance with the requirements of ISO 14630:2012, Clause 10.
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