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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.

The proce
described
different t}

lures used to develop this document and those intended for its further maintenanee
n the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed fof
rpes of ISO document should be noted. This document was drafted in accordance ‘with

editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

ISO draws

attention to the possibility that the implementation of this document mayinvolve the

are
the
the

use

of (a) patemt(s). ISO takes no position concerning the evidence, validity or applicability of any claimed

patent rig}
notice of (3
cautioned

ts in respect thereof. As of the date of publication of this document, ISO had not recei
) patent(s) which may be required to implement this document. However, implementers
fhat this may not represent the latest information, which may be‘obtained from the pa

database
such pate

Any trade
constitute

For an ex]
expression
the World
WWW.iS0.0

o

ailable at www.iso.org/patents. ISO shall not be held responsible for identifying any o
rights.

hame used in this document is information given for the‘convenience of users and does
hn endorsement.

planation of the voluntary nature of standard$,*the meaning of ISO specific terms
s related to conformity assessment, as well as information about ISO's adherence
Trade Organization (WTO) principles incthe Technical Barriers to Trade (TBT),
g /iso/foreword.html.

This docun
products d
Technical

technical ¢

This third
technically
The main d
added

added

hent was prepared by Technical Comimittee ISO/TC 84, Devices for administration of medic
nd catheters, in collaboration with the European Committee for Standardization (C
Committee CEN/TC 205, Non-active medical devices, in accordance with the Agreemen
poperation between ISO and CEN (Vienna Agreement).

edition cancels and replaces the second edition (ISO 10555-4:2013), which has b
revised.

hanges are as follows:
a definition for-balloon rated burst pressure (RBP) (see 3.2);

a definitien (see 3.3), requirement (see 4.4.5), and created test method (see Annex E)

crossing prafile;

ved
are
fent
- all

not

and
to
see

inal
EN)
on

een

for

added

1idance on endpoint of deflation period (see Annex C);

defined effective length of the balloon (see 3.4);

expanded radio-detectability to include detectability by x-ray or by other means (see 4.2);

catheter, sheath, etc. that can be used with the catheter (see 4.3);

after inflation and deflation;

added
Alist of all

annex for rationale of changes and guidance (see Annex G).

parts in the ISO 10555 series can be found on the ISO website.

within designation of nominal size, added the minimum inner diameter of the introducer, guide

added requirement (see 4.4.6) and test method (see Annex F) for balloon removal without damage
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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.

© IS0 2023 - All rights reserved v


https://www.iso.org/members.html
https://standardsiso.com/api/?name=3842decc065dd86984b867c98f170117



https://standardsiso.com/api/?name=3842decc065dd86984b867c98f170117

INTERNATIONAL STANDARD

ISO 10555-4:2023(E)

In

travascular catheters — Sterile and single-use

catheters —

Part 4:
Balloon dilatation catheters

1 (Scope

Thif document specifies requirements for balloon dilatation catheters supplied sterile and imtended for
single use.

Thif document does not specify requirements for vascular stents (see ISO 25539-2).

NOTE Guidance on the selection of balloon materials is given in Annex G.

2 |Normative references

The following documents are referred to in the text in such a way that some or all of thpir content
conktitutes requirements of this document. For datedreferences, only the edition cited gpplies. For
undated references, the latest edition of the referenced’document (including any amendmengs) applies.
ISO| 10555-1:2023, Intravascular catheters — Sterile and single-use catheters — Part |1: General
requyiirements

3 |Terms and definitions

For|the purposes of this document,‘the terms and definitions given in ISO 10555-1 and th¢ following
applly.

[SOJand IEC maintain terminglogy databases for use in standardization at the following addfesses:

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

— |IEC Electropediaravailable at https://www.electropedia.org/

3.1

balloon dilatation catheter

intrlavascular catheter fitted with a balloon, which is introduced into an artery or vein to dflate a part
or garts-of the vascular system

3.2

balloon rated burst pressure
RBP
pressure at which the balloon bursts or leaks with an appropriate safety margin

3.3

crossing profile
maximum outer diameter found between the proximal end of the uninflated balloon and the distal tip
of the catheter

3.4

effective length of the balloon
length of the balloon intended to treat the lesion

©IS
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4 Requirements

4.1 General

Unless otherwise specified in this document, balloon dilatation catheters shall conform with the
requirements in ISO 10555-1.

4.2 Detectability of the balloon position

The balloon position shall be detectable by X-ray or by other means (ultra-sound, MR], etc.).

DetectabilJty shall be demonstrated by an appropriate test method, e.g. the test method specifiefl in
ASTM F640-20 or DIN 13273-7.

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

a) diameter(s) expressed in millimetres (rounded to the nearest 0,1 mm or-0,01 mm) of the infldted
balloon(s) or, for multidiameter balloon(s), the diameter of each portion at-hominal pressure;

b) effectiye length of the balloon at nominal pressure(s);
c) diameter of the largest guidewire that can be used with the catheter, if applicable;

d) minimum inner diameter of the introducer, guide catheteri.sheath, etc. that can be used with|the
cathetgr.

NOTE For stent delivery systems, refer to ISO 25539-2.
4.4 Phygical requirements

4.4.1 Balloon rated burst pressure (RBP)
Determine|the RBP when tested in accerdance with Annex A.

Longitudinal burst is the desirable balloon burst mode, though other modes are acceptable with
appropriatg justification.

4.4.2 Ba}[loon fatigue;freedom from leakage and damage on inflation

Evaluate the ability ofithe balloon to withstand 10 repeated inflation cycles to the RBP. When testef as
described |n Annex'B; there shall be no leakage or evidence of damage, such as herniation or bursfing
of the catheter.{n cases where 10 repeated inflation cycles are not clinically relevant, the clinidally
relevant njimber of cycles 1nclud1ng a safety margm can be used when supported by risk assessmlent.
If a numbela X 3 i
revised version adapted to the alternatlve number of cycles.

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 (balloon compliance)

Determine the relationship between the balloon diameter and the balloon inflation pressure as
described in Annex D.

2 © IS0 2023 - All rights reserved
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5 Crossing profile

Determine the crossing profile as described in Annex E.

NOTE The largest diameter over the effective length of the catheter, including the proximal ball
evaluated when measuring the outside diameter (see ISO 10555-1).

4.4.

6 Balloon removal

oon bond, is

Demonstrate that the balloon can be removed without damage after inflation and deflation in
accordance with the procedure described in Annex F.

4.5

Infq
alsa

a)
b)
‘)
d)
e)
Uni
if cl

NOTI

Information to be supplied with the catheter

rmation supplied with the catheter shall fulfil the requirements of ISO 10555-1;2023, 6.
include the following information:

nominal size of the catheter, as designated in 4.3;

position(s) of detectable marker(s);

RBP of the balloon, expressed in kPa;

balloon inflation pressure, expressed in kPa, required to.achieve the nominal balloon di

guidewire, guide catheter or sheath or introduceir.compatibility and size recomr
appropriate to the intended clinical use.

s of measurement systems other than those spetified in this document should additiona
inically relevant.

E The crossing profile, expressed in mm, can be given.

3 and shall

hmeter(s);

hendations

ly be given

© IS0 2023 - All rights reserved
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Annex A
(normative)

Test for rated burst pressure (RBP)

A.1 Prineiple

The catheter is connected via its hub or proximal end to a pressure generating device which~is/filled
with fluid for inflation. Pressure is applied at a rate that allows accurate detection of burst presqure
until cathdter balloon leaks or bursts. The burst pressure is recorded, and the RBP of the balloon is
determinegl.

A.2 Apparatus

A.2.1 Refommended 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, presSure drop monitor, flow rate monitor.
A.2.4 Timing mechanism, with specified accuracy of at least +1 s.

A.2.5 Pressure generating device, fitted with aymeans of measuring pressure with an accuracly of
+5 % of the reported value while maintaining the‘inflation pressure and fitted with a male 6 % (Lper)

taper for le

A.3 Rea
Fluid for i

A.4 Test
A.4.1 Fill

A4.2 Th

ak proof connection to the catheter

pent

nflation, e.g. room temperature water or other justified clinically relevant media.
procedure

the pressure generating device (A.2.5) with fluid for inflation (A.3).

e following steps of A.4.2 may be completed in any order.

A.4.2.1 Replace the air in the balloon catheter with fluid for inflation by applying vacuum and
allowing the fluid for inflation to return in place of the air. A small amount of air remaining, indicative
of normal use, is acceptable.

A.4.2.2

insert the appropriate guidewire (A.2.1) in the device.

If the instructions for use specify that a guidewire should be used during balloon inflation,

A.4.2.3 Connect the pressure generating device to the catheter under test and immerse at least the
balloon portion(s) in the water bath (A.2.2) at (37 + 2) °C.

A.4.3 Allow the immersed portion of the catheter to equilibrate for a minimum of 2 min.

© IS0 2023 - All rights reserved
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A.4.4 Inflate the balloon using a pre-determined pressure profile versus time that will allow accurate
detection of burst pressure until the catheter bursts or fails. Record the burst pressure, burst mode and

location of the burst.

A.4.5 Calculate the RBP.

A.5 Testreport

The test report shall include at least the following information:

a) |identity of the catheter (e.g. description, lot number, reference part number, etc.);
b) |areference to this document (including its year of publication) and annex;

c) |for variable data analysis, the maximum, minimum, mean and standard deviation o
pressure, expressed in kPa;

d) |RBP, expressed in kPa;

[ the burst

e) |all observed burst modes (e.g. longitudinal burst, bond leak-ete.) and locations and whether

fragments were produced;
f) |any deviations from the procedure;

g) |the date of test.

© IS0 2023 - All rights reserved
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Annex B
(normative)

Balloon fatigue test for freedom from leakage and damage

on inflation

B.1 Prir

The cathet
and deflat

minimum
burst or hdg

B.2 App
B.2.1 Re
B.2.2 W4
B.2.3
B.2.4

B.2.5 Pr¢
+5 % of th
taper for a

B.3 Rea
Fluid for i

B.4 Test

B.4.1 Fill

Iciple

br is connected via its hub or proximal end to a pressure generating device whigh i$ inflz
bd multiple times to simulate use in vivo. Pressure is inflated to the RBP¢and held fi
f 30 s. While the catheter is in the inflated state, examine the balloon catheter for leak
rniation.

aratus
rommended guidewire or equivalent.

ter bath, controlled at (37 + 2) °C.

Leak detection mechanism, e.g. dye in test fluid, pressure drop monitor, flow rate monito.

Tining mechanism, with specified accuracy\ofat least #1 s.

pssure generating device, fitted with a means of measuring pressure with an accurac
e reported value while maintaining-the inflation pressure and fitted with a male 6 % (L
leak proof connection to the catheter.

pent

hflation, e.g. room&emperature water or other justified clinically relevant media.

procedure

the pressure generating device (B.2.5) with fluid for inflation (B.3).

ted
br a
hge,

y of
ler)

B.4.2 Th

b Fn]]nmling steps of B4 2 may be rnmp]pfpd in any order

B.4.2.1 Replace the air in the balloon catheter with fluid for inflation by applying vacuum and
allowing the fluid for inflation to return in place of the air. A small amount of air remaining, indicative
of normal use, is acceptable.

B.4.2.2

insert the appropriate guidewire (B.2.1) in the device.

If the instructions for use specify that a guidewire should be used during balloon inflation,

B.4.2.3 Connect the pressure generating device to the catheter under test and immerse at least the
balloon portion(s) in the water bath (B.2.2) at (37 £ 2) °C.

© IS0 2023 - All rights reserved
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3 Allow the immersed portion of the catheter to equilibrate for a minimum of 2 min.

4 Inflate the balloon to RBP holding the inflation pressure for a minimum of 30 s before deflating.
Then deflate the balloon(s). Repeat this step eight more times to a total of 9 cycles of inflations and
deflations. Observe for leaks.

5 Inflate the balloon(s) one more time to the RBP and remove the catheter from the water bath,
maintaining the balloon(s) in the inflated state for a minimum of 30 s.

dire

B.5
The
a)
b)
‘)
d)
e)

f)
g)

6 During the last r‘y(‘]p to RBP _examine the whole catheter for leaks bursts herniatigns and the

ction of any balloon bursts. If bursts occurred, examine whether fragments were produg

Test report
test report shall include at least the following information:
identity of the catheters (e.g. description, lot number, reference partnumber, etc.);
areference to this document (including its year of publication) and-annex;
RBP used, expressed in kPa;
whether leakage occurred from the catheter including the balloon(s);

all observed burst modes (e.g. longitudinal burst,"hend leak, herniation, etc.) and lod
whether fragments were produced, if burst occurfed;

any deviations from the procedure;

the date of test.

ed.

ations and

© IS0 2023 - All rights reserved
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Annex C
(normative)

Test for balloon deflation time

C.1 Principle

The cathefler is connected via its hub or proximal end to a pressure generating device. Pressur

applied u
for use. D¢g
catheters,
documente

C.2 App
C.2.1 Re
C.2.2 W4
C.2.3

C.2.4 Pr¢
+5 % of th
taper for le

C.3 Rea

Fluid for i
media.

C.4 Test
C.4.1 Fill

C4.2 Th

:

il the pressure reaches RBP. The balloon is deflated in accordance with the instruct
termine the time required to deflate the balloon from the RBP. When testing*hydrat

d at a minimum.
aratus
fommended guidewire or equivalent.

ter bath, controlled at (37 + 2) °C.

Timing mechanism, with a specified accuracy of atdeast 1 s.

pssure generating device, fitted with a méans of measuring pressure with an accurac
e reported value while maintaining the jnflation pressure and fitted with a male 6 % (L
ak proof connection to the catheter.

pent

hflation, e.g. room temperature water, contrast media, or other justified clinically reley

procedure
the pressupe'generating device (C.2.4) with fluid for inflation (C.3).

e following steps of C.4.2 may be completed in any order.

e is
ons
hble

both the pre- and post-hydration states shall be considered; a worst-case scenario shalll be

y of
Ler)

rant

C4.2.1

eplace the air 1n the balloon catheter with fluid for intlation by applying vacuum

and

allowing the fluid for inflation to return in place of the air. A small amount of air remaining, indicative
of normal use, is acceptable.

C.4.2.2

insert the appropriate guidewire (C.2.1) in the device.

If the instructions for use specify that a guidewire should be used during balloon inflation,

C.4.2.3 Connect the pressure generating device to the catheter under test and immerse at least the
balloon portion(s) in the water bath (C.2.2) at (37 * 2) °C.

C.4.3 Allow the immersed portion of the catheter to equilibrate for a minimum of 2 min.

© IS0 2023 - All rights reserved
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C.4.4 Inflate the balloon to the RBP in accordance with the instructions for use, simulating clinical
use.

C.4.5 Deflate the balloon in accordance with the instructions for use and measure (C.2.3) the balloon
deflation period until:

a) an 80 % reduction in volume is reached; or
b) the entire balloon is fully collapsed.

The chosen deflation end point shall be justified.

NOTE Due to the numerous designs and volumes of balloon catheters, the end point for sufficignt deflation
during clinical use differs. Therefore, two deflation end points have been identified to beyapplicpble for the
varilety of designs.

C.5 Testreport

The test report shall include at least the following information:

a) |identity of the catheters (e.g. description, lot number, reference‘part number, etc.);
b) |areference to this document (including its year of publication) and annex;

c) |balloon deflation times, expressed in seconds, with the.chosen acceptance criteria (C.4.3. a) or b));
d) |identity of fluid for inflation;

e) |any unusual features observed, e.g. any bursts,of leaks;

f) [for variable data analysis, the maximum,\minimum, mean and standard deviation of fhe balloon
deflation times, expressed in seconds;

g) |any deviations from the procedure;
h) |the date of test;

i) [the chosen deflation end‘point.

©1S0 2023 - All rights reserved 9
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Annex D
(normative)

Test for balloon diameter to inflation pressure (balloon

compliance)

D.1 Prir

The cathet]
with fluid

intervals, g

Iciple

for inflation. Pressure is applied incrementally, allowing the system to stabilize betw
nd the diameter is measured at each pressure increment up to the RBP. This'determines

relationship between the balloon diameter and the inflation pressure.

D.2 App
D.2.1 Re
D.2.2 W4

D.2.3 Pr¢
+5 % of th
taper for le

D.2.4 Eq
optical prd

or19% oft
shall be us

D.3 Rea
Fluid fori

D.4 Test

D.4.1 Fill

aratus
rommended guidewire or equivalent.
ter bath, controlled at (37 * 2) °C.

pssure generating device, fitted with a means<of measuring pressure with an accurac
e reported value while maintaining the inflation pressure and fitted with a male 6 % (L
ak proof connection to the catheter.

1ipment for measuring balloon diameter with an appropriate accuracy (e.g. microme

file projector, laser-micrometre);.capable of measuring to 10 % of the specified tolerg

he measured value. If a tolerance.is specified, the lesser value of the respective percentd

pd.

pents

hflation, e.g. room témperature water or other justified clinically relevant media.
procedure

the préssure generating device (D.2.3) with fluid for inflation (D.3).

er is connected via its hub or proximal end to a pressure generating device which is filled

een
the

y of
ler)

tre,
nce
ges

D.4.2 The following steps of D.4.2 may be completed in any order.

D.4.2.1 Replace the air in the balloon catheter with fluid for inflation by applying vacuum and
allowing the fluid for inflation to return in place of the air. A small amount of air remaining, indicative
of normal use, is acceptable.

D.4.2.2

insert the appropriate guidewire (D.2.1) in the device.

If the instructions for use specify that a guidewire should be used during balloon inflation,

D.4.2.3 Connect the pressure generating device to the catheter under test and immerse at least the
balloon portion(s) in the water bath (D.2.2) at (37 + 2) °C.

10
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3 Allow the immersed portion of the catheter to equilibrate for a minimum of 2 min.

4 Inflate the balloon incrementally; pressures should be chosen to determine the balloon
diameter at appropriate intervals (e.g. 100 kPa) over the indicated range of pressures.

D.4.5 Measure the diameter of the balloon at appropriate pressure interval(s) at appropriate
location(s) along the length of the balloon; these measurements shall be taken as soon as practical after
stabilization.

D.4

6 Continueincrementalinflationsuntil the balloon reaches RBP.

Thd
bet

D.5
The
a)
b)

‘)
d)

e)
f)

entire test should be completed rapidly to minimize the effects of viscoelastic behavi
er simulate the inflation method used clinically.

Test report
test report shall include at least the following information:
identity of the catheters (e.g. description, lot number, reference part number, etc.);
areference to this document (including its year of publicatign) and annex;
balloon diameter, expressed in millimetres, and the associated pressure, expressed in k

for variable data analysis, the maximum, minimum,mean and standard deviation of t
diameter, expressed in millimetres at each associated pressure, expressed in kPa;

any deviations from the procedure;

the date of test.

our and to

Da;

he balloon

© IS0 2023 - All rights reserved
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E.1 Prir

Annex E
(normative)

Determination of crossing profile

The purpo
that can bqg

E.2 App
E.2.1 Re

E.2.2 Eq
thickness g

cinle
cipie

be of this test is to determine the maximum crossing profile. This test provides informa
useful for introducer sizing and treatment planning.

aratus
rommended guidewire or equivalent.

hipment for measuring balloon diameter, with a resolution of at least 0,025 mm
auge, digital indicator, laser micrometre, ring gauge). Due td¢variations in balloon mater

and ballodgn fold characteristics, use of contacting measurement devices can be more appropr

than non-(
measurem

E.3 Test

ontacting measurement devices. A rationale should<be" provided to support the typ
bnt device used.

procedure

E.3.1 Remove protective sleeves covering the balloon portion of the catheter, if present.

E.3.2 Ing
completely
E.3.3 Ify

ert an appropriately sized guidewire through the catheter guidewire lumen such th:
spans the region under the balloon and associated connections.

sing a one axis measuring/tool, measure the crossing profile at the proximal, middle,

distal ballpon regions (see Figure-E.1), rotating the test sample 90° for two measurements at g

location. A
gauge, mead

If there are
those junct

dditional regions should be measured based upon unique balloon features. If using a
sure from the distaltip to the proximal end of the balloon.

any balloon{jutictions distal to the balloon region that would affect clinical use of the dey
ions shallbe measured as well to ensure that all needed dimensional information is availd

Fion

e.g.
ials
jate
b of

it it

and
ach

ing

—

ice,
ble.
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Key
1 [junction (b
2 |distal Qq’
3 |middle b{l/
4 |proximal 63'

!

E.4 Testreport

e
NO

O
\\%

Figure E.1 — Balloon regions

test report shall include at least the following 1nformat1Q1Q

Thd
a) |identity of the catheters (e.g. description, lot numbé@eference part number, etc.);
b) |areference to this document (including its yea ‘&“qubllcatlon) and annex;
c) |maximum balloon profile at each location @@o‘ured expressed in millimetres;
d) |for variable data analysis, the maxi , minimum, mean and standard deviation of t

profile, expressed in millimetres, 08@-1 tested samples;
e) |any deviations from the procedcxk
f) |the date of test. O® .

O
o
O
Q.
v
O
R

o,

© IS0 2023 - All rights reserved

he balloon

13


https://standardsiso.com/api/?name=3842decc065dd86984b867c98f170117

	Foreword 
	1 Scope 
	2 Normative references 
	3 Terms and definitions 
	4 Requirements 
	4.1 General 
	4.2 Detectability of the balloon position 
	4.3 Designation of nominal size 
	4.4 Physical requirements 
	4.4.1 Balloon rated burst pressure (RBP) 
	4.4.2 Balloon fatigue; freedom from leakage and damage on inflation 
	4.4.3 Balloon deflation time 
	4.4.4 Balloon diameter to inflation pressure (balloon compliance) 
	4.4.5 Crossing profile 
	4.4.6 Balloon removal 

	4.5 Information to be supplied with the catheter 

	Annex A (normative)  Test for rated burst pressure (RBP) 
	Annex B (normative)  Balloon fatigue test for freedom from leakage and damage on inflation 
	Annex C (normative)  Test for balloon deflation time 
	Annex D (normative)  Test for balloon diameter to inflation pressure (balloon compliance) 
	Annex E (normative)  Determination of crossing profile 
	Annex F (normative)  Test method for balloon removal 
	Annex G (informative)  Rationale and guidance 
	Bibliography 

