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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.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Ra
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INTERNATIONAL STANDARD ISO 10555-4:2013(E)

Intravascular catheters — Sterile and single-use catheters —

Part 4:
Balloon dilatation catheters

1 [Scope

Thip part of ISO 10555 specifies requirements for balloon dilatation catheters supplied in|the sterile
confdition, and intended for single use.

2 |Normative references

The following documents, in whole or in part, are normatively referehced in this documgnt and are
indispensable for its application. For dated references, only the edition cited applies. For undated
refgrences, the latest edition of the referenced document (including-any amendments) appligs.

(%)

ISO| 594-1, Conical fittings with a 6 % (Luer) taper for syringes, needles and certain otHer medical
equfpment — Part 1: General requirements?)

ISO| 594-2, Conical fittings with a 6 % (Luer) taper for syringes, needles and certain otHer medical
equfpment — Part 2: Lock fittings1)

[SO|10555-1, Intravascular catheters — Sterile angsingle-use catheters — Part 1: General requjrements

3 |Terms and definitions
For[the purposes of this document, thie terms and definitions given in ISO 10555-1 and the following apply.

3.1
balloon dilatation catheter
intrlavascular catheter fitted/with a balloon near the distal end, which is introduced into ah artery or
vein to dilate a part or parts of the vascular system

4 |Requirements

4.1 General

Unless.otherwise specified in this part of ISO 10555, balloon dilatation catheters shall camply with
ISO 1Qtcc 1

TOUOOOO T

4.2 Radio-detectability

The position of the balloon shall be radio detectable when the catheter has been inserted into the body.

4.3 Designation of nominal size
The nominal size of the catheter shall be designated by the following:

a) diameter(s) expressed in millimetres of the inflated balloon(s) or, for multidiameter balloon(s), the
diameter of each portion at recommended pressure;

1) Upon its publication, ISO 80369-7 will replace ISO 594-1 and 1SO 594-2.

© IS0 2013 - All rights reserved 1
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b) effective length of the balloon at recommended pressure;

c) diameter of the largest guidewire that can be used with the catheter, if applicable.

NOTE

appropriate standard for stents for designation of nominal size.

4.4 Physical requirements

4.4.1 Balloon rated burst pressure (RBP)

Determine| the burst pressure with an appropriate safety margin when tested in accordancéxy
Annex A. Lpngitudinal failure is the desirable balloon failure mode.

4.4.2 Balloon fatigue; freedom from leakage and damage on inflation

Evaluate the ability of the balloon to withstand repeated inflation cycles to the RBP) When teste

described in Annex B, there shall be no leakage or evidence of damage, such as herniation or bursting of

the cathetqr.

4.4.3 Balloon deflation time

Determine|the time required to deflate the balloon from the RBP as-described in Annex C.

4.4.4 Balloon diameter to inflation pressure

Determine
in Annex Dj

4.5

Informatio
a) nominpl size of the catheter, as designated in 4.3;

b) positidn(s) of radio-detectable marker(s);

c) RBP oflthe balloon, expressed in kilopascals;

d) ballooninflation pressure)expressedinkilopascals, requiredtoachieve thenominalballoon diamete

e) guidevyire, guide-catheter or sheath or introducer compatibility and size recommendat
appropriate tothe'intended clinical use.

NOTE
used.

Information to be supplied by the manufacturer

Where a balloon dilation catheter (see Figure B.1) is used as a stent delivery system, refer to the

Units ofmeasurement systems other than those specified in this part of ISO 10555 can additionall

vith

] as

the relationship between the balloon diameter and the balloon inflation pressure as descriped

h supplied by the manufacturer shall ¢emply with ISO 10555-1 and shall also include the followfing:

F(S);

ons

y be
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Annex A
(normative)

Test for balloon rated burst pressure (RBP)

A.1Principle

The purpose of this test is to determine the RBP of the balloon.
A.2 Apparatus

A.2]1 Recommended guidewire or equivalent.

A.2]2 Water bath, controlled at (37 + 2) °C.

A.2{3 Leak detection mechanism, e.g. dye in test fluid, pressufe drop monitor, flow rate mpnitor.
A.214 Fluid for inflation, e.g. room temperature water; or other justified clinically relevant jnedia.
A.2]5 Timing mechanism, with specified accuracy.

A.2]6 Pressure generating device, fitted with a means of measuring pressure with an accuracy of
* 5 Po of the reported value and maintaining the inflation pressure and fitted with a male 6 % (Luer) taper,
conjplying with ISO 594-1 or ISO 594-2 as.applicable, for connection to the catheter.

A.3 Test procedure
A.3{1 Fill the pressure geherating device (A.2.6) with fluid for inflation.

A.3{2 Ifthe instructions for use specify that a guidewire should be used during balloon infldtion, insert
theappropriate guidewire (A.2.1) in the device.

A.3|3 Connect the pressure generating device to the catheter under test and immerse at leasft the whole
of the balloon portion(s) in the water bath (A.2.2) at (37 * 2) °C.

A.3|4 " Allow the catheter to equilibrate for a minimum of 2 min.

A.3.5 Inflate the balloon using a pre-determined pressure profile versus time until the catheter bursts
or fails. Record the burst pressure, failure mode and location of the failure.

A.4 Testreport
The test report shall include the following information:
a) identity of the catheter;

b) mean burst pressure, RBP and maximum, minimum and standard deviation of the burst data,
expressed in kilopascals;

© IS0 2013 - All rights reserved 3
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c) all observed failure modes.

NOTE Units of measurement systems other than those specified in this part of ISO 10555 can additionally be
used.

4 © IS0 2013 - All rights reserved
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Annex B
(normative)

Balloon fatigue test for freedom from leakage and damage on
inflation

B.]I Principle

Thd catheter is inflated and deflated a number of times to simulate use in vivo. The catheter infan inflated
confdition is examined for leakage, rupture or herniation.

B.2 Apparatus

B.2]1 Recommended guidewire or equivalent.
B.2]2 Water bath, controlled at (37 * 2) °C.
B.2|3 Leak detection mechanism, e.g. dye in test fluid,.pressure drop monitor, flow rate mpnitor.
B.214 Timing mechanism, with specified accuracy.

B.2|5 Inflation syringe or equivalent device, fitted with a means of measuring pressure with an
accyiracy of 5 % of the reported value and<maintaining the inflation pressure and fitted witha male 6 %
(Lugr) taper, complying with ISO 594-1 6rISO 594-2 as applicable, for connection to the cathgter.

B.2|6 Compliant tube (if applicable, with a clinically relevant compliance and rationale for use, e.g.
whé¢n measuring within a stent}.of a diameter that represents the recommended vessel diampter for the
cathjeter under test in orderto.keep the device from moving excessively during inflation cyclep.

B.3 Test procedure

B.3|1 Fill theinflation device (B.2.5) with water or other clinically relevant media (selection jof media to
be justified):

B.3]|2_Alf‘the instructions for use specify that a guidewire should be used during balloon inflgtion, insert
the pppropriate guidewire (A.2.1) in the device. 1

B.3.3 Connect the inflation device to the catheter under test and immerse at least the whole of the
balloon portion(s) in the water bath (B.2.2) at (37 £ 2) °C. If a compliant tube is being used, insert device
into the compliant tube.

B.3.4 Allow the catheter to equilibrate for a minimum of 2 min. Inflate it to RBP holding the inflation
pressure for a minimum of 30 s before deflating. Then deflate the balloon(s). Repeat this procedure eight
times. Observe for leaks.

B.3.5 Afteratotal of 9 times of inflation/deflation according to B.3.4, inflate the balloon(s) further one time
to the RBP and remove the catheter from the water bath, maintaining the balloon(s) in the inflated state.

© IS0 2013 - All rights reserved 5
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B.3.6 Inspect the whole catheter for leakage, rupture, herniation, direction of any balloon rupture, and,
if rupture occurred, whether fragments were produced.

B.4 Testreport
The test report shall include the following information:

a) identity of the catheter;

b) inflation pressure used, expressed in kilopascals;

c) whethgr leakage occurred from the catheter;

d) whethgr the catheter shaft or balloon(s) ruptured or herniated, the direction of any balloénruptjre,
and, iffrupture occurred, whether fragments were produced.

NOTE Units of measurement systems other than those specified in this part of ISO 10555,can additionally be
used.

TN
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(( V[ \
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s (C= - ) s 3
o /
l 2
Key
d inflated balloon diameter
Iy effectivg length of the balloon
I effectivg length of the catheter
cathetef strain reinforcement
junction
cathetefr hub(s)
NOTE This drawing shows the designation of dimensions, but the representation of the components is

schematic oply.

Figure BA'- Designation of dimensions of balloon dilatation catheter
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Annex C
(normative)

Test for balloon deflation time

The
pre

planning (e.g. potential occlusion time).

C.2

C.2

C.2

C.2

C.2

C.2

accyiracy of 5 % of the reported value and maintaining the inflation pressure and fitted with

(Lu

C.2
for

C.3
C3
C.3

C3

Princinle
cipie

purpose of this test is to determine the time required to deflate the balloon from, the
ssure (RBP) level. This test provides information that might be clinically uséful” for

Apparatus
1 Recommended guidewire or equivalent.

2  Water bath, controlled at (37  2) °C.

4 Timing mechanism, with a specified accuraey:

5 Inflation syringe or equivalent device, fitted with a means of measuring pressu

br) taper, complying with ISO 594-1 or ISO 594-2 as applicable, for connection to the cathg

6 Rigid tube ifappropriate, of a-diameter that represents the largest recommended vess
'he compliant balloon under test.

Test procedure
1 Fill the inflation device (C.2.5) in accordance with the IFU.
2 Insertthe appropriate guidewire (C.2.1) in the device.

3 AConnectthe inflation device to the catheter under test and immerse at least the whole of]

rate burst
treatment

3 Inflation medium, which is clinically relevant or in\aecordance with the instructions fofr use (IFU).

re with an
2 male 6 %
ter.

bl diameter

the balloon

por

[ion(s) in the water bath (C.2.2) at (37 + 2) °C. Insert the device into the rigid tube (C.2.6), if appropriate.

C.3.

C.3.

4 Allow the catheter to equilibrate for a minimum of 2 min.

5 Inflate the balloon to the RBP in accordance with the IFU, simulating clinical use.

C.3.6 Deflate the balloon in accordance with the IFU and time (C.2.4) the balloon deflation period to the
defined deflation end point.

©IS
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C.4 Testreport

The test report shall include the following information:

a) identity of the catheter;

b) maximum, minimum mean and standard deviation of the balloon deflation times, expressed in seconds;
c) definition of the deflation end point;

d) fluid used for inflation;

e) any av:|7malies observed.

NOTE
used.

nits of measurement systems other than those specified in this part of ISO 10555 can additienally be

8 © IS0 2013 - All rights reserved


https://standardsiso.com/api/?name=74f6644b8490eb76f19fce13d56ef593

D.

ISO 10555-4:2013(E)

Annex D
(normative)

Test for balloon diameter to inflation pressure

Thd
infl

D.2

D.2

D.2

D.2

D.2

accyiracy of £5 % of the reported value and maintainifig the inflation pressure and fitted with
br) taper, complying with ISO 594-1 or ISO 594-2 as applicable, for connection to the cathe

(Lu

D.2
opt

of the measured value. If a tolerance is specified, the lesser value of the respective percentages sh

D.3

D.3

D.3

D.3

balloon portion(s) in the water bath (D.2.2) at (37 * 2) °C.

D.3

htion pressure.

Princinle
cipie

purpose of this test is to determine the relationship between the balloon diamet

Apparatus
1 Recommended guidewire or equivalent.
2 Water bath, controlled at (37 + 2) °C.
3 Fluid for inflation, e.g. room temperature water.

4 Inflation syringe or equivalent device, fitted with a means of measuring pressu

5 Equipment for measuring balloon diameter with an appropriate accuracy (e.g. 1
cal profile projector, laser-micrometer), capable of measuring to 10 % of the specified toler

Test procedure
1 Fill the inflation deyice (D.2.4) with the fluid for inflation (D.2.3).
2 Insert the appropriate guidewire (D.2.1) in the device.

3 Connect the inflation device to the catheter under test and immerse at least the w

br and the

re with an
3 male 6 %
ter.

hicrometer,
ince or 1 %
all be used.

hole of the

4 Allow the catheter to equilibrate for a minimum of 2 min.

D.3.5 Inflate the balloon incrementally, allowing the system to stabilize between intervals
should be chosen to determine the balloon diameter at appropriate intervals (e.g. 100 kPa) over the
indicated range of diameters.

, pressures

D.3.6 Measure the diameter of the balloon at each pressure interval at appropriate locations along the
length of the balloon; these measurements should be taken immediately after stabilization.

D.3.7 Inflation should not be terminated until the balloon reaches the RBP.

The entire test should be completed rapidly to minimize the effects of viscoelastic behaviour and to
better simulate the inflation method used clinically.

© IS0 2013 - All rights reserved
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D.4 Testreport
The test report shall include the following information:
a) identity of the catheter;

b) maximum, minimum meanand standard deviation of the balloon diameter, expressed in millimetres,
and the associated pressures, expressed in kilopascals.

NOTE Units of measurement systems other than those specified in this part of ISO 10555 can additionally be
used.

10 © IS0 2013 - All rights reserved
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