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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
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Introduction

International Standards covering catheter systems for neuraxial applications do not exist; nevertheless,
this class of medical devices is very broad and counts several million catheters inserted or implanted
per year. For many of these applications (e.g. the ones targeting the brain or the spine) there are
considerable clinical risks.

Incorrect delivery route of medication and other misconnections between medical devices have
resulted in a greater awareness of the potential role of incompatible connectors in reducing these
incidents. Connectors for neuraxial applications are described in ISO 80369-6.

The development of a dedicated standard for neuraxial application is addressed in this document:

Guidance o1} transition periods for implementing the requirements of this document is given in|ISO/
TR 19244.

vi © ISO 2018 - All rights reserved
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Catheter systems for neuraxial application — Sterile and
single-use catheters and accessories

1

Scope

This document specifies general requirements and test methods for catheter systems intended to be

used

This

evaly
tests

Cath
sites
orre|

NOTH
extra
appli
limb,
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cons

This

This

2

T TeuTaxiatapphcations:

document specifies requirements for intended performance, design attributes,mate
lation, manufacture, sterilization, packaging and information supplied by the manuf]
to demonstrate conformity with these requirements.

bters for neuraxial applications are intended to administer medications’ directly in
to deliver wound infiltration analgesia and to other regional analgésia procedures o
move fluids from neuraxial sites for therapeutic or diagnostic purposes.

1  Sites for the neuraxial application include the spine, intrathecal or subarachnoid space
-, or peri-dural space (applications mentioned are just examples;and not an exhaustive list)
Cation, anaesthetics/analgesics can be administered regionally affecting a large part of the b
and include plexus blocks, such as the brachial plexus blocks or single nerve blocks. Neuraxi

gdures include continuous infusion of wounds with local anaesthetic agents.

2
idered neuraxial applications.
document is applicable to the following types of devices:

q

pinal/epidural catheter systems;

q

pinal/epidural port catheter systems;

peripheral nerve block catheter systems;
yound infusion cathetersystems (also known as catheters for Surgical Site Continuous
document is not applicable to:

pumps and otlierdevices intended to deliver medications through these catheter syste

¢atheters-generically intended to administer substances into the body which are not
interact-directly with the nervous system, but which have an indirect effect on nervous
¢annulaneedles);

rials, design
hcturer, and

0 neuraxial
 to monitor

and the epi-,
In neuraxial
dy, such as a
h] application

Local anaesthesia/analgesia injected hypodesthically and systemic injection of anaesthetics are not

Analgesia).

ms;

intended to
system (e.g.

nee | : | lication.t] ol

Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

ISO 10993-1, Biological evaluation of medical devices — Part 1: Evaluation and testing within a risk

man

agement process

[SO 10993-7, Biological evaluation of medical devices — Part 7: Ethylene oxide sterilization residuals
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ISO 11607-1, Packaging for terminally sterilized medical devices — Part 1: Requirements for materials,
sterile barrier systems and packaging systems

ISO 14155, Clinical investigation of medical devices for human subjects — Good clinical practice

ISO 80369-6, Small bore connectors for liquids and gases in healthcare applications — Part 6: Connectors
for neuraxial applications

3 Terms

and definitions

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

ISO and IEC

IEC Eleq
ISO Onl

3.1
catheter
tubular dev
and/or rem

3.2
distal end
end of the cq

3.3

hub
connector(s
(3.1) orbec

Note 1 to ent

3.4
effective le
length of thd

Note 1 to ent

3.5
functional
length of thg

Note 1 to ent

Note 2 to ent

maintain terminological databases for use in standardization at the following addiess

tropedia: available at https://www.electropedia.org/

ne browsing platform: available at https://www.iso.org/obp

ce designed to be partially or totally inserted or implanted into the'body for administr
val of fluids

jtheter (3.1) inserted furthest into the patient

at the proximal end of the catheter (3.1)\which may either be integral with the cat
hpable of being securely fitted to the preximal end of the catheter (3.1)

Fy: The proximal end is the end of the-catheter to which connection can be made.
hgth

 catheter (3.1) that can be inserted into the body

Fy: See Figures 1 and 2{

ength

e catheter (8.1) between the tip and the most proximal hole

"y: Applies to catheters with side openings.

FySee Figures 1 and 2.

htion

heter

3.6

total length
overall length of the catheter (3.1), including the catheter connector

Note 1 to entry: See Figures 1 and 2.

3.7
outside dia

meter

largest diameter of the catheter (3.1) along the effective length (3.4)

3.8
junction

joining of one or more tubes with the rest of the catheter (3.1)/device, where the assembly of the tubes
provide mechanical support in tension/compression during clinical use

2
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39
stylet
flexible device inside the catheter (3.1) to assist the insertion of the catheter (3.1)

3.10
risk assessment
overall process comprising a risk analysis and a risk evaluation

[SOURCE: ISO 14971:2007, 2.18]

- z Eprne W

Key
L1 dgffective length (3.4)
Ly total length (3.6)

L3 functional length (3.5)

Figure 1 — Example of neuraxial catheter with identification of lengths and markings —
Spinal/epidural port

Key
L1 gffectivelength (3.4)
Ly totablength (3.6)

L3 functional length (3.5)

Figure 2 — Example of neuraxial catheter with identification of lengths and markings — Wound
infusion catheter
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4 Intended performance

The intended performance of a neuraxial catheter shall be described and documented by addressing
the following, with particular regard to safety.

Intended purpose(s):

In particular, it shall be clear:

— which is the target destination of the catheter, and

type of contact with the patient (e.g. totally/partially implantable, invasive).

a)

— the
b) Functio
c) Intende
d) Intende

The flow rat

nal characteristics.
d conditions of use.
d lifetime and/or implant-time/duration time, if necessary.

e performance definition shall be given (see also 7.2.5).

5 Design attributes

5.1 Nomi

5.1.1 Gen

The nomina

5.1.2 Out

Unless othel
diameter sh|
other than t

NOTE D¢
provided acc

For devices
axis. Where
profile, such

nal size of the catheter

eral

| size of the catheter shall be designated as specified in 5.1.2 and 5.1.3.

side diameter

wise specified in another part of thisjdocument for a particular type of catheter, the ouftside

a1l be expressed as the nominal dimension in millimetres. Units of measurement sys
hose specified may additionally be used (e.g. a Gauge scale as defined in Annex E).

bsignation of nominal dimension and number of significant digits after the decimal point ¢
brding to risk assessment'and manufacturing tolerances.

that are not round-by design the size shall be designated by the dimension of the la
relevant, manufacturers may choose to report additional information regarding the d
as the dimension of the second axis for an oval shape.

5.1.3 Catheter lengths

All catheter

ledgths (as defined in 3.4 to 3.6) shall be expressed in millimetres or centimetres.

tems

hn be

rgest
bvice

NOTE

This document does not specify tolerances to all lengths.

5.2 Catheter holes

The design, number and positioning of catheter holes shall be such as to minimize adverse effects on
the catheter and trauma to the tissues.

5.3 Distal tip

The distal tip shall be smooth, rounded, tapered or similarly finished in order to minimize trauma to
tissues during catheter insertion and use.

© ISO 2018 - All rights reserved
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5.4 Surface

The external surface of the effective length of the catheter, including the distal end, shall be free
from process and surface defects. The definition of the defects shall be determined by intended use
requirements and risk assessment.

5.5 Hubs

If the catheter is supplied with either an integral or a separate hub it shall be a female hub that shall
comply with ISO 80369-6.

The §onformity of the hubs with ISU 8U369-6 1s also applicable to any accessories included n the device
packpge that are intended to access the neuraxial site directly or indirectly.

5.6 | Markings

Apprjopriate markings shall be provided on the catheter based on risk assessment and intended use.

12

See Higures 1 and 2 for examples of conforming catheter markings for different application

5.7 | Filter

If a filter is included, an appropriate definition of its specification (e.g. nominal pore size) shall be
defirled.

5.8 | Stylet

If a styletis provided, it shall not protrude from.the'distal end or lateral holes of the catheter. If intended
to bg removable, the stylet shall be equipped with a handle allowing safe removal of the stylet from the
cathé¢ter.

Rem¢val of the stylet from the catheter:shall not cause buckling by compression or tear the catheter.

5.9 | Detectability

The ¢atheter, or at least its effective length, shall be detectable by X-ray or by other means (ultra-sound,
MRI,|etc.), if required by the risk assessment.

5.10 Fixation devices

When a fixation\device is provided, it shall not reduce the flow rate by more than 10 % in|comparison
with|the flowcrate without a fixation device.

6 Materials

6.1 General

Device materials shall be selected according to the properties required for the intended purpose. The
selection shall also take into account the effects of manufacture, handling, sterilization and storage,
as well as any treatment (chemical, electro-chemical, thermal, mechanical, etc.) applied to the surface
or a part of the surface of the device material in order to modify its properties. Possible reactions or
interactions shall be considered.

If the device includes any metallic parts that could be exposed to tissues or drugs, they shall be resistant
to corrosion (see 7.2.4).

When a medicinal product is an integral part of a device, the medicinal product shall be assessed
according to pharmaceutical principles.

© IS0 2018 - All rights reserved 5
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6.2 Biocompatibility

Biocompatibility of the device shall be assessed in accordance with ISO 10993-1.

6.3 Drug

and material compatibility

The materials used for the manufacturing of the catheter systems shall minimize the risk of interaction
of the device with other materials, devices, or substances and gases that will be infused through or in
contact with them.

7 Desigmevatuation

7.1 Gene

Design eval
Therefore, d
and post-m3
benefit-to-ri

7.2 Pre-d

7.2.1 General

Based on g¢
and validati
the criteria
ready-to-us

NOTE
this documer]

7.2.2 Rad

Conformand
test method|

NOTE Td

7.2.3 Mag

If applicable]
by an appro

This subclause provides a non-exhaustive list’of minimum requirements for the devices cover

ral

1ation shall identify general safety and performance requirements of the-medical dg
esign evaluation shall introduce/address lifecycle risk management, clinical use, usa
rket surveillance. Design evaluation shall identify methods and critexia for evaluatin
sk ratio of the medical device under development, in manufacturing-and post-market.

linical evaluation

neral design evaluation methods, clinical and prerelinhical evaluation based on verific

listed in this clause. Verification and validation shall be performed using the device y
e conditions.

t.

iopacity

e toradiopacity requirement, if applicable (see 5.9), shall be demonstrated by an approp

st methods such assASTM F640 or DIN 13273-7 can be used.

Inetic resonance compatibility

the hazatds of neuraxial devices in the magnetic resonance environment shall be evaly
priatesmethod.

vice.
hility

g the

htion

pn shall be performed for each device. The pre-elinical evaluation shall adequately address

nder

ed by

riate

jated

NOTE T4

stmethods such as ASTM F2052, ASTM F2213, ASTM F2182 or ASTM F2119 can be used.

7.2.4 Corrosion resistance

When tested in accordance with the method given in Annex A, no implantable/invasive metallic
components of the device shall show visible signs of corrosion.

If exposed external metallic components of the device could develop visible signs of corrosion, the level
of corrosion shall be evaluated, with respect to intended use and risk assessment, by subjecting the
catheter to the corrosion test described in Annex A.

A more rigorous test method may be applied in place of the method defined in Annex A depending on
risk assessment (e.g. intended time contact).

NOTE

See ISO 10555-1:2013, Annex A or ASTM F2129 for examples of more rigorous test methods.

© ISO 2018 - All rights reserved
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7.2.5 Flow rate
The flow rate shall be determined in accordance with Annex B.
The length of the catheter tested shall be clinically relevant.

In case other flow performances are relevant and specified for the catheter these shall be determined
with a specific appropriate test method.

NOTE This test is also intended to verify the patency of the system.

7.2.6—Ereedom from leakage (design)

The hub or connection fitting assembly or any other part of the catheter shall notdeak liquid when
testdd in accordance with the method given in Annex C.

7.2.7 Peak tensile force

Peak) tensile force shall be tested in accordance with the method givendnyAnnex D. Evalyation of the
minimum acceptable peak tensile force shall be determined in the risk assessment of the d¢vice.

The peak tensile force test shall be carried out on the entire cathetefsystem including, if applicable, the
hub; jalternatively, each single section of the catheter system may‘be tested independently.|Verification
of bath tubular elements and catheter junctions shall be perfernted.

Wheh a removable stylet is included, at a unit crosshead<speed of 200 mm/min, the peak tensile force
for s¢paration of the handle and stylet shall not be less.than 15 N.

7.2.8 Catheter kinking test

Catheter kinking characteristics shall be,determined according to risk assessment ard tested in
accordance with applicable test method.

NOTH Test methods such as EN 13868 can be used.

7.2.9 Surface

Wheh examined by normal or corrected to normal vision, with a minimum x2,5 magnification, the
external surface of the éffective length of the catheter shall appear free from extraneous mpatter.

7.3 | Clinical evaluation

Where a clini€al investigation is carried out, it shall be performed in accordance with the r¢quirements
of ISP 14155.

8 Sterilization

8.1 General

Neuraxial catheter systems that are sterile shall have a sterility assurance level (SAL) of 10-6. As an
addition/amendment thereto the following shall be considered:

— the catheter system shall have been sterilized by an appropriate validated method, and shall be
verified for safety and performance after sterilization (see also Clause 7).

© ISO 2018 - All rights reserved 7
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8.2 Sterilization residuals

Testing for residuals of sterilization shall be in accordance with the principles set out in ISO 10993-1. If
applicable, the level of residuals of ethylene oxide shall not exceed the limits specified in ISO 10993-7.

The microbial residuals after sterilization (e.g. pyrogens) shall be appropriately verified, in particular
for fluid delivery into the spine.

NOTE Some regional legislation recommends a maximum acceptable pyrogen level, e.g. EUPH and USP.

9 Packafing
The packaging shall comply with ISO 11607-1.

10 Information to be supplied by the manufacturer

10.1 Marking on the device

In order to epsure traceability, if the device is intended to be totally implanted, the following informpation
shall appeai on the device:

— manufapturer’s name or trade mark;
— batch cgde (lot number) or serial number.

If the marking would affect the intended performance, or.if the implant is too small or the physical
properties df the implant prevent legible marking, the infermation required shall be given on the|label
or by other means to provide traceability.

10.2 Information on instructions for use and/or packaging
The packaging and/or instructions for use shall contain, at least, information on the following:

a) the detJqils strictly necessary to identify the device (including relevant design attributes as defined
in Clauge 5, and the contents of the packaging;

b) intendef performance (see (lause 4);

c) where dppropriate or lo¢ally required, a unique device identification;

d) ifapplidable, description of any additives or coating materials;

e) if applidable, where special claims are made because of the presence of an additive or coating:

— adgseription of the additive or coating material;

— the duration of effectiveness in use;

— any contra-indications, warnings and precautions based on the additive or coating material(s);
f) if applicable, information on holes (number and position), functional length and tip configuration;
g) if applicable, explanation of any catheter marking;
h) information relative to flow rate (see 7.2.5), including catheter length tested;

i) any limitation in syringe size or other fluid administration method that should not be used with
the device;

j) ifapplicable, any special recommendations concerning the use of filters, or pre-filtering of medicinal
products.

8 © ISO 2018 - All rights reserved
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Annex A
(normative)

Test method for resistance to corrosion

Principle

wards examined visually for evidence of corrosion.

Reagents

Saline solution, comprising a solution of analytical reagent grade sodium chloric
hred distilled or deionized water, [c(NaCl) = 0,15 mol/I].

Distilled or deionized water.

Apparatus

Borosilicate glass beakers.

Procedure
Immerse the device in the saline'solution (A.2.1) in a glass beaker (A.3.1) at (22 + 5)
Remove the test specimeirand immerse it in boiling distilled or deionized water (A.2.2

Allow the water @nd the test specimen to cool to (37 * 2) °C, and maintain t
erature for 48 h.

Remove the-test specimen and allow it to dry at room temperature.

Disassemble specimens that have two or more components, which are intended to |

e. DO not strip away or cut open any coatings on metallic components. Inspect the speci

evice is immersed in sodium chloride solution, then in boiling distilled or deionizetll water, and

le in freshly

°C for 5 h.
) for 30 min.

hem at this

be separable
men visually

for signs of corrosion.

NOTE

appropriate risk-based clinical justification.

A5

Test report

The test report shall include the following information:

a) areference to this document, i.e. ISO 20698:2018;

b) i

dentity of the device;

c) statementas to whether corrosion occurred during the test;

© ISO
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d) any deviations from the procedure;
e) any unusual features observed;

f) the date of the test.

10 © ISO 2018 - All rights reserved
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Annex B
(normative)

Determination of flow rate through catheter

B.1 Principle

Watdr is allowed to flow through the catheter system and the amount of flow is meagured either
volumetrically or gravimetrically.

B.2 | Reagent

B.2.1 Distilled or deionized water or other clinically relevant media,

Potaple degassed water for human consumption or normal 0,9 % saline solution may also ble used.

B.3 | Apparatus

B.3.1 Constant-level tank, fitted with a delivery tub€zand a connector capable, when no fest catheter
is attached, of providing a flow rate of (525 * 25)"ml/min, and having a hydrostatic hepd height of
(1000 £ 5) mm.

An example of a suitable apparatus is showngn Figure B.1.

© ISO 2018 - All rights reserved 11
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Dimensions in millimetres

[y

1000 5
\

TR

Key

1 constanttlevel tank 5 delivery tube

2 distilled pr deionized water 6  connector

3  inlet 7  catheter system under test
4  overflow 8 collecting/measuring vessel

Figure B.1 -<<)Example of apparatus for determination of flow rate of water

B.3.2 Equjpment for collecting and determining the mass or volume of the catheter system
efflux to an pecuracy of +1 % or other appropriate means of flow rate measurement.

NOTE Glassware complying with the following standards satisfy present accuracy requirement: ISO 4788
(class A for all sizes and class B for sizes of at least 100 ml) and ASTM E1272 (class A for all sizes and class B for
sizes of at least 100 ml).

B.3.3 A way to measure the time test period, e.g. a timer.

B.4 Procedure

B.4.1 Supply the constant-level tank (B.3.1) with media at (22 * 2) °C. Fit the catheter system to be
tested to the connector.

12 © ISO 2018 - All rights reserved
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B.4.2 Start the media flowing through the catheter system. Collect the efflux for a period of time (not
less than 30 s) and determine its volume either by means of a measuring cylinder or by weighing, taking
into account the density of the media or directly measure the flow rates.

B.4.3 Perform three determinations on each applicable catheter system.

B.5 Expression of results

Calculate the arithmetic average of the three determinations and express it as average flow rate
through the catheter, in millilitres per minute. Round the calculated average flow rate to the nearest
whole number of millilitres per minute for values over one millilitre per minute and te pne decimal
point for values less than one millilitre per minute.

B.6 | Test report

The test report shall include the following information:

a) areference to this document, i.e. ISO 20698:2018;

b) identity of the catheter system and the length of the cathetertested;
c) the average flow rate, expressed in millilitres per minute{(se¢ B.5);
d) ifapplicable, the identity of the components used to connect the apparatus with the catheter system;
e) 4ny deviations from the procedure;
f)  4qny unusual features observed;

g) the date of the test.

© ISO 2018 - All rights reserved 13


https://standardsiso.com/api/?name=9b88663e008429189020d8cae9804df2

ISO 20698

:2018(E)

Annex C
(normative)

Test method for liquid leakage under pressure

C.1 Principle

The cathete
hydraulic pr
tube inspecf

r system is connected, via a leak-proof connection, to a syringe or pressure apparat
essure is applied to the catheter system and to the hub assembly, if present, and the)cat
ed for leakage.

C.2 Reagents
C.2.1 Distilled or deionized water or potable water for human consumption.
C.3 Appadaratus

C.3.1 Leak proof connector, to connect catheter system to syringe or a pressure apparatus ((

fitted with 4

us. A
heter

.3.3)

gauge capable of measuring at least 300 kPa presstire and having a small internal volume.

C.3.2 Conpector, to make leak proof connection betweéen syringe or a pressure apparatus (C.3.3) and
catheters that do not have hubs.

C.3.3 Syringe or pressure apparatus, whicl_can supply a pressure at least of 300 kPa for at|least
30 s to the device under test (e.g. a syringe checked for absence of leakage past the piston and nozzle in
conformancg with ISO 7886-1).

C.3.4 Medns for occluding a test(specimen, e.g. a clamp.

C.4 Procgedure

C.4.1 Whgn testing catheters that have a hub or hubs, if necessary assemble detachable hups in
accordance with theimanufacturer's instructions. Connect the hub to the leak proof connector (C.3]1) to

form a leak |

brooficonnection.

C4.2 Wh

apparatus (C.3.3) by means of a connector (C.3.2).

= i 41 4 41 PR | 41 1 1 PN | 41 . 4 41 :
IT LTS UITE CAUITITTS UIdU UU TTUU TIdVE TTUUS, CUIIITUL UIT LAUITITT LU UIT Sy TIHIZT Ul Pl essure

C.4.3 Fill the syringe or a pressure apparatus (C.3.3) with water (C.2.1) at (22 = 5) °C and expel the
air from the whole assembly under test. Occlude (C.3.4) the test specimen as near to the distal end as
possible.

C.4.4 Apply a pressure of 300 kPa minimum. Maintain the pressure for 30 s. Examine the catheter/
hub assembly, if present, and the catheter tube for liquid leakage, i.e. the formation of one or more falling
drops of water, and record whether or not leakage occurs.

NOTE A colorant can be added to the reagent to aid identification of leakage (e.g. Patent blue V or
Methylene blue).
14 © ISO 2018 - All rights reserved


https://standardsiso.com/api/?name=9b88663e008429189020d8cae9804df2

IS0 20698:2018(E)

C.5 Testreport

The test report shall include the following information:

a) areference to this document, i.e. ISO 20698:2018;

b) identity of the catheter system;

c) statementas to whether leakage occurred from the hub assembly, if present, or catheter tube;

d) any deviations from the procedure;

e) 4nyunusual features observed,

f) the date of the test.
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Annex D
(normative)

Method for determining peak tensile force

D.1 Principle

Test pieces
between hu

or the total length of a catheter are chosen so that each tubular portion, eachiun
b or connector and tubing, and each junction between tubular portions is tested. A te

force is applied to each test piece until the tubing or the junction breaks or separates.

D.2 App4

D.2.1 Ten

D.3 Proc

D.3.1 Assd
piece from t
and the jund

D.3.2 Preq
shall repres|

conditioning.

D.3.3 Fix
appropriate

D.3.4 Mea
apparatus o
piece, as apj

D.3.5 App
the test pied

ratus

sile testing apparatus, capable of exerting a force of greater than 15'N.

pdure

mble the catheter system in accordance with the manufacturer's instructions. Select :
he catheter system to be tested. Include in the testpiece the hub or connector, as applig
tion between segments, e.g. between the tubing and the distal tip.

ondition the test pieces according to the intended use. The duration of the preconditic
ent the clinically stable phase. Test invaccordance with D.3.3 to D.3.6 immediately

b

the test piece in the tensileytesting apparatus. If a hub or connector is present, ug
fixture to avoid deforming-the hub or connector.

sure the gauge length{of the test piece, i.e. the distance between the jaws of the tensile te
' the distance betwéen the hub or connector and the jaw holding the other end of th¢
ropriate.

y a tensile.strain at a unit strain rate of 20 mm/min/mm of gauge length (see Table D.1)
e separates into two or more pieces. Note the peak tensile force in Newtons reached b

tensile testing of &eatheter test piece before or at the point of separation into two pieces.

ction
nsile

1 test
able,

ning
after

€ an

sting
b test

until
y the

D.3.6 Don

16

ot perform more than one test on any test piece.

Table D.1 — Examples of conditions for 20 mm/min/mm strain rate

Gauge length Test speed
mm mm/min
10 200
20 400
25 500
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