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Foreword

ISO (the I

nternational 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 procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1.In partlcular the different approval criteria needed for the dlfferent types

of ISO dogumen

ISO/IECD

[SO draw
patent(s).
rights in
patent(s)
this may
WWwWWw.iso.

les of the
irectives, Part 2 (see WWW.is0. org/dlrectlves)

5 attention to the possibility that the implementation of this document may involve-the|use of (a)
ISO takes no position concerning the evidence, validity or applicability of any claimged patent
respect thereof. As of the date of publication of this document, ISO had not ¥eceived ndgtice of (a)
which may be required to implement this document. However, implemefiters are cautioned that
ot represent the latest information, which may be obtained from the patent database ayailable at
prg /patents. ISO shall not be held responsible for identifying any or allysuch patent righty.

Any trad{
constitutd

For an ex

related tp conformity assessment, as well as information about ISO's adherence to the Wo

Organizat

e name used in this document is information given for the convenience of users and| does not
e an endorsement.

blanation of the voluntary nature of standards, the meaning of ISO specific terms and e

ion (WTO) principlesin the Technical Barriers to Trade(TBT), see www.iso.org/iso/foreword.html.

This docIment was prepared by Technical Committee{SO/TC 84, Devices for administration ¢f medical

products

Alistof a

nd catheters.

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

Any feedback or questions on this documenfshould be directed to the user’s national standards body. A

complete

listing of these bodies can be foundat www.iso.org/members.html.
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International Standard ISO 10555-8:2024(en)

Intravascular catheters — Sterile and single-use catheters —

Part 8:
Catheters for extracorporeal blood treatment

1 Scope

This docyment specifies general requirements for intravascular catheters, supplied in sterile-condlition and
intended for extracorporeal blood treatments (EBT).

2 Normmative references

The folloying documents are referred to in the text in such a way that some or'all of their content cpnstitutes
requiremgnts of this document. For dated references, only the edition citedapplies. For undated rgferences,
the latest|edition of the referenced document (including any amendmentgjapplies.

[SO 1055%-1, Intravascular catheters — Sterile and single-use cathetefs s— Part 1: General requirements
ISO 1055%-3, Intravascular catheters — Sterile and single-use catheters — Part 3: Central venous catheters

ISO 1055p-5, Intravascular catheters — Sterile and single<use catheters — Part 5: Over-needle peripheral
catheters

3 Terms and definitions
For the pyrposes of this document, the following terms and definitions apply.

ISO and IEC maintain terminology databases for use in standardization at the following addresses

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

— IEC E]ectropedia: available-at-https://www.electropedia.org/

31
catheter for extracorponeal blood treatment
catheter for EBT

tubular dg¢vice, single' or multi-lumen, designed to be inserted into the vascular system for blood pyrification
purposes|such as-hemodialysis, hemofiltration, apheresis, and therapeutic plasma exchange

3.2
priming rolume
total amount of space available to be filled with solution

3.3
arterial flow direction
blood flow direction from the patient to the extracorporeal blood circuit

3.4
venous flow direction
blood flow direction from the extracorporeal blood circuit to the patient

© IS0 2024 - All rights reserved
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4 Requirements

4.1 General

Unless otherwise specified in this document, catheters for EBT shall conform to ISO 10555-1. Additionally,

catheters

for EBT shall conform to ISO 10555-3 and ISO 10555-5, where applicable.

4.2 Blood flowrate - pressure testing

The flowrate versus pressure chart shall be determined for both arterial and venous lumens in accordance
with the test method described in Annex A.

4.3 Req

For multi

arterial lyimen opening (forward flow direction) shall be determined. Unless contraindieated, th

of blood 1
direction]

NOTE

4.4 Me

Dynamic

catheter dluring treatment as per its intended use. Testing shall.assess how much haemolysis (er

damage r

irculation rate

lumen catheters, the percent of blood recirculated from the venous lumen opening bac

ecirculated from the arterial lumen opening back into the venous lumen<{epening (rey
shall also be determined.

See Annex B for an example test method.

chanical haemolysis testing

n vitro mechanical haemolysis testing is required to asseSs potential blood damage cau

bsulting in plasma free haemoglobin) occurs when the device is placed in a recirculating t

that mim

Testing shall report how the concentration of plasma free haemoglobin increases over time duriy

Due to v

in order tp accurately assess haemolysis as well as testing according to standardized methodologig
ASTM F1841).

4.5 Colour codes

The coloyr code of the lumen (e.g. visualized by the colour of the hub or clamp) shall indicate the
of the blopd flow. A red colour code_shall indicate arterial flow direction; a blue colour code sha

venous fl

4.6 Inf

Informatlrn supplied by the manufacturer shall conform to ISO 10555-1 and shall also include the

a) thef
chart

cs the pressure and flow conditions of the expected worst-case clinical use of the device,

iations in sample blood used for testing, paired testing with a predicate device is reco

w direction.

brmation to bésupplied by the manufacturer

owratessand resulting pressures for each lumen, by provision of the flowrate versus
which-shall be determined in accordance with Annex A;

k into the
e percent
erse flow

ed by the
ythrocyte
lood loop

g testing.
mmended
s (see e.g.

direction
| indicate

following:

pressure

NOTE

The clinically relevant unit for blood pressure is mmHgo Therefore flowrate versus pres

ire charts

with pressures given in mmHg are considered clinically sufficient for the information to be supplied by the
manufacturer.

b) for multi-lumen catheter, the priming volume of each lumen based on theoretical analysis;

c) for single-lumen catheter, the priming volume based on theoretical analysis only if applicable (e.g. for
products intended to be used for single-needle dialysis);

d) for multi-lumen catheters:

— the percent recirculation in forward flow direction;

— unless contraindicated, the percent recirculation in reverse flow direction.

© IS0 2024 - All rights reserved
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A.1 Pri

The test
direction
is connec
while the
pressure

NOTE
pressure r

A2 Ap

A.2.1 Constant-flowrate source, which supplies the test fluid to the catheter and conne

assembly

A.2.2 Container for delivering and collecting the test fluidzat (37 £ 2) °C.

A.2.3 Tq
anticoagu
(see ISO 4
(37+2)°

A24 R

A.2.5 In
the simul

NOTE 1
alternativg

NOTE 2
shown in d

ISO 10555-8:2024(en)

Annex A
(normative)

Test method for blood flowrate - pressure testing

nciple for the test

The catheter is connected via its hub or proximal end to a real or simulated connector 't
ed to a constant-flowrate source, filled with test fluid. The source flowrate is varied ircr
pressure is measured via pressure gauge at the source outlet in order to determine’the &
Curve.

In arterial flow direction, the resulting pressure reading is in negative range, whereas thg

pading in venous flow direction is in positive range.

paratus

while maintaining the desired flowrate 10 % throughotit the measurement period.

pst fluid, anticoagulated human or bovine’;plasma with a protein content of (60 *
lated whole blood with a haematocrit of {82 * 3) % and a plasma protein content of (6

> may be used.
pal or simulated connector tube of clinically relevant internal diameter and length.

line pressure transducer inserted between the distal end of the constant-flowrate s
hted connector tube.

A pressure gauge-at'the constant-flowrate source outlet can be used to measure the resulting
ly, source internal pressure-monitoring functions can be used for this same purpose.

The general’arrangement of the apparatus is shown in Figure A.1 and Figure A.2. The appar
etail, asit\can vary in design, complexity and degree of automation.

strmutates—thecatheter btoodflow—Tmtwo—diTectionrs,arteriar flow—directiomamd—venous flow

be, which
ementally
lood flow

resulting

ctor-tube

5) g/l or
0 +5) g/l

637-1). Alternatively, simulated blood sith a dynamic viscosity range of 3,2 mPa:s to 3,8 mPa-s at

purce and

pressure;

htus is not

© IS0 2024 - All rights reserved
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cathe
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venoy

R N O Ul A WN

arteri

Figure A

1id container

er under test

er hub
ctor/extension tube
pressure transducer
int-flowrate source
s flow direction

hl flow direction

.1 — General arrangement of test apparatus for blood flowrate test and resulting pressure

for single-lumen catheter

© IS0 2024 - All rights reserved
4



https://standardsiso.com/api/?name=495c4a68ec8cf012dec74b3d5494a74b

ISO 10555-8:2024(en)

Key

test fl
cathe
chann
conng
inline
const
inline

arteri

O 00 N O Ul » W N -

venouy

1id container

er under test

el junction with extension line
ctor/extension tube

pressure transducer venous pressure
int-flowrate source for venous flow direction
pressure transducer arterial pressure

hl flow direction

s flow direction

Figure A.2 — General arrangement of test apparatus for blood flowrate test and resulting pressure

A.3 Tes

WARNIN
from the)

for multi-lumen catheter

it procedure

i — It iS_essential that precautions and safeguards be taken to protect the test
consequences of potential failure of the pressurized system and the resulting f

fluid un(1er pressure.

operator
pscape of

A.3.1 Fill the test fluid container, bring the test fluid to (37 = 2) °C, and maintain this temperature
throughout the test.

A.3.2 Attach the real or simulated connector tube to the constant-flowrate source.

A.3.3 Prepare the catheter as indicated in the instructions for use.

A.3.4 Setthe system flowrate to the flowrate which is intended to be tested.

© IS0 2024 - All rights reserved
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for a minimum of 1 min prior to testing to allow thermal equilibrium.

A.3.6 Purge the system of all air.

A.3.7

Initiate flow through the system based on the intended flow direction.

A.3.8 During the test run, record the maximum pressure at the constant-flowrate source outlet.

Immerse the catheter parts that are intended to be inserted into the body into the test chamber fluid

A.3.9 Repeat this procedure for a minimum of five flowrates that span the entire range of the blood-flow
pressure curve in the information supplied by the manufacturer.

A4 Tes
The test 1
a) ident
b) refer
C) prope
d) lengt
e) teste
f) the n
achie
g) teste
h) the n
achie
i) testy
j)
k) thed

it report

eport shall include at least the following information:

ty of the tested catheters;

ence to this document (including its year of publication), i.e. ISO 1055538:2024, Annex A;
rties of the test fluid in accordance with the requirements in A.2.3;

h (cm) and internal diameter (mm) of the connector tubing;

1 flowrates (ml/min) in arterial flow direction;

laximum, minimum, mean and standard deviatign®of the resulting pressure (Pa an
ved at the constant-flowrate source in arterial flew direction for each flowrate test;

1 flowrates (ml/min) in venous flow direction;

laximum, minimum, mean and standdrd deviation of the resulting pressure (Pa an
ved at the constant-flowrate source in.venous flow direction for each flowrate test;

alues in a flowrate versus pressure chart;

any deviations from the procedutre;

hte of the test.

1 mmHg)

d mmHg)

© IS0 2024 - All rights reserved
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The cathe
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B.2.1 T
anticoagu
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B.2.3.4
included :
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Annex B
(informative)

Test method for determination of recirculation rate

nciple

ter under test is placed into the blood loop test-section and brought to a circulating state
fluid as the anatomical blood loop. The catheter venous flow is titrated with an analytic
concentration (C,). The concentration of the analytical marker in the catheter artefial f
 and used to calculate the recirculation rate from one lumen to the other.

paratus

bst fluid, anticoagulated human or bovine plasma with a protein content of (60 *
lated whole blood with a haematocrit of (32 + 3) % and a plashia protein content of (6

C may be used.

halytical marker fluid, readily miscible with the“test fluid, and whose concentrati
in real-time.

hatomical blood loop model, consisting of'several parts.

Recirculation reservoir capable of . maintaining the test fluid at (37 * 2) °C.
Pump capable of recirculating the'test fluid at 2 1/min + 10 %.

Rigid cylindrical test section 7 cm long x 2 cm diameter.

Conical diffuser, placed between the connector tubing and test section with no greater
ingle of divergence\(Figure B.3).

Connector tubing to connect the reservoir, pump, and diffuser.

xtracorporeal blood loop model, consisting of several parts.

3t-section.

using the
al marker
ow (C,) is

5) g/l or
0 +5) g/l

637-1). Alternatively, simulated blood with a dynamic viscesity range of 3,2 mPa-s to 3,8 mPa-s at

n can be

than a 5°

B.2.4.1

ONIECtor tubing foTTmng a {00p DETWEET the arteriat and the Venous ports of the ¢

be tested.

theter to

B.2.4.2 Pump capable of circulating the test fluid through the catheter at the desired flowrate, not to
exceed 600 ml/min.

B.2.4.3 Venous reservoir for test fluid (B.2.1) and analytical marker fluid (B.2.2) (Figure B.2).

B.2.4.4 Arterial reservoir for collecting the arterial effluent (Figure B.2).

© IS0 2024 - All rights reserved
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B.2.4.5 Method of injecting the analytical marker fluid into the venous side of the connector tubing
(Figure B.1).

B.2.4.6 Method of measuring the concentration of the analytical marker fluid in the venous (C,) and
arterial (C,) lumens of the catheter online. Alternatively, a method of measuring the concentration of the
analytical marker fluid offline after collection of the arterial effluent from the arterial reservoir.

NOTE The general arrangement of the apparatus is shown in Figure B.1. The apparatus is not shown in detail, as
it can vary in design, complexity, and degree of automation. For example, Figure B.2 illustrates how the extracorporeal
blood loop can be constructed as an open arrangement with a venous reservoir containing the test fluid and analytical
marker fluid, and an arterial reservoir which can be used to collect and analyse the arterial effluent.

/ \ 5 AN

6

:
.

4—-n

\1

Key
recirqulation reservoir (B.2.3.1) containingtest fluid (B.2.1)
pump for driving the anatomical blood loop’model (B.2.3.2)
conical diffuser (B.2.3.4)

cylindrical test section (B.2.3.3)

conngctor tubing for anatomical-blood loop (B.2.3.5)

flow direction in the anatemniical blood loop

catheter shaft/tubingunder test

catheter extension tubes

O© 0 N O U1 o W N =

conngctor tubing'with flow in the venous direction (B.2.4.1)

[En
o

conngctor tubing with flow in the arterial direction (B.2.4.1)

-
=y

pump te-drive the extracorporeal blood loop (B.2.4.2)

[uny
N

h | s, e 4=l h 1 1 o P BT ) A | il d=. o L2 4 0
met Uu Ul IIIJCLLIIIB LIIT aucu_y LICdl IITdI ATI TTUIU ITITU LIIT VTIIUUS SIUT UT T CUILIIICCLUT LuUlllB L.&.77.J)

Juny
w

method of measuring the concentration of the analytical marker fluid (B.2.4.6)

Figure B.1 — General arrangement of test apparatus for assessing recirculation rates
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recirdulation reservoir (B.2.3.1) containing test fluid (B.2.1)

pump for driving the anatomical blood loop model (B.2.3.2)

conical diffuser (B.2.3.4)

cylindrical test section (B.2.3.3)

conngctor tubing for anatomical blood loop (B.2.3.5)

flow direction in the anatomical blood loop

catheter shaft/tubing under test

cathefer extension tubes

conngctor tubing with flow in the venous direction-(B.2.4.1)

conngctor tubing with flow in the arterial direction (B.2.4.1)

pump|(s) to drive the extracorporeal blood leop (B.2.4.2)

venoys reservoir (B.2.4.3) containing test fluid (B.2.1) and analytical marker (B.2.2)
arteripl reservoir (B.2.4.4) for collécting the arterial effluent

meth¢d of measuring the concentration of the analytical marker fluid (B.2.4.6)

Figure B.2 — Example ofan‘alternative arrangement of test apparatus for assessing recircula

'ion rates
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7 cm
N

2 cm
Ul

Key

1  conical diffuser (B.2.3.4)

2 cylindrical test section (B.2.3.3)

3 conndgctor tubing for anatomical blood loop (B.2.3.5)
4  flow direction in the anatomical blood loop

5 tip placement zone

Figure B.3 —Close-up-view of test section

B.3 Test procedure

B.3.1 Agsemble the test apparatus by connecting the various tubing, pumps, analysers, and resgrvoirs as
shown in [Figure B.1 or Figure-B.2, and Figure B.3.

B.3.2 Prepare test fluid as directed in B.2.1.

B.3.3 Preparethe analytical marker fluid of B.2.2 for addition to the venous flow.

B.3.4 Fill the recirculation reservoir of the anatomical blood loop and bring the test fluid td required

temperature.

B.3.5 The test fluid in the anatomical blood loop shall be regularly monitored and adjusted to maintain
the correct blood properties, simulated blood viscosity, temperature, and to ensure the concentration of
analytical marker remains negligible in the recirculation measurement.

B.3.6 Prepare the catheter as indicated in instructions for use, attach to the connector tubing, and install
into the cylindrical test section of the apparatus, with the catheter tip located in the downstream 2 cm of the
cylindrical test section (see Figure B.3).

B.3.7 Purge both loops of all air and bring both loops to a circulating state.

© IS0 2024 - All rights reserved
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