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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 proced e ) e are
described in the ISO/IEC Dlrectlves Part 1. In partlcular the dlfferent approval cr1ter1a needed fpr the
different types of ISO documents should be noted. This document was drafted in accordanee with the

Attention is firawn to the possibility that some of the elements of this document may)be the subject of
4. ISO shall not be held responsible for identifying any or all such patentrights. Details of
ights identified during the development of the document will be in the Introduction and/or
on the ISO ligt of patent declarations received. www.iso.org/patents

Any trade ngdme used in this document is information given for the conveniéence of users and dogs not
constitute ar} endorsement.

For an explanation on the meaning of ISO specific terms and-expressions related to conformity
assessment, fis well as information about ISO’s adherence to the WTO principles in the Technical Bafriers

to Trade (TBJI') see the following URL: Foreword - Supplementdary information

The commitfee responsible for this document is ISO/TE121, Anaesthetic and respiratory equigment,
Subcommitt¢e SC 2, Airways and related equipment.

This fourth pdition of ISO 8836 cancels and replaces the third edition (ISO 8836:2007), of which it
constitutes a technical revision.
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Introduction

This International Standard specifies dimensions and requirements for suction catheters for use in the
respiratory tract. It is concerned with the basic requirements and method of size designation of both
open and closed suction catheters made of flexible materials.

The method of describing tube dimensions and configuration hasbeen devised in ordertoassistclinicians
in the selection of the most suitable suction catheter for a particular patient. Size is designated by
outside diameter which is important when selecting a catheter because of its relationship to the ease
with which the catheter can be passed through a tracheal or tracheostomy tube.[2][3][4]

Revisjons in this fourth edition are intended to harmonize this International Standard with recent
amendments in the European Medical Device Directive.

Majoy technical revisions in this edition include requirements for closed suction catheters, new
requifements to harmonize this International Standard with requirements for,critical care ventilators,
and rjsk management.

Term$ defined in Clause 3 of this International Standard or in ISO 4135[f-appear in bold type.

Throyghout this International Standard, text for which a rationale i§)provided in Annex A is indicated
by an|asterisk (*).

© IS0 2014 - All rights reserved v
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INTE

RNATIONAL STANDARD ISO 8836:2014(E)

Suction catheters for use in the respiratory tract
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This International Standard specifies requirements for suction catheters, including closed suction
catheters, made of flexible materials and intended for use in suctioning of the respiratory tract.
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nsidered to be specialized and are therefore included in the scope of this Internatioy

pn catheters intended for use with flammable anaesthetic gases or agents, lasersor elg
See ISO/TR 11991 for guidance on airway management during laser surgery of the upps

ormative references

bllowing documents, in whole or in part, are normatively referenced in this docur

nces, the latest edition of the referenced document (in¢luding any amendments) app

94-1, Conical fittings with a 6 % (Luer) taper for syxitges, needles and certain other medi
't 1: General requirements

694-2, Conical fittings with a 6 % (Luer)\tdper for syringes, needles and certain g
ment — Part 2: Lock fittings

B56-1, Anaesthetic and respiratory.equipment — Conical connectors — Part 1: Cones anj

B67:—1), Anaesthetic and respiratory equipment — Breathing sets and connectors

D00, Graphical symbols for(use on equipment — Registered symbols?)

D079-1, Medical suctionyequipment — Part 1: Electrically powered suction equipment
079-2, Medical suction equipment — Part 2: Manually powered suction equipment

D079-3, Medical suction equipment — Part 3: Suction equipment powered from a vacuy
ire gas squice

0993%1; Biological evaluation of medical devices — Part 1: Evaluation and testing
jement process

al Standard.

ectrosurgical
r airway.[6]
nent and are
For undated
ies.

ral equipment

ther medical

d sockets

m or positive

within a risk

ISO 11135, Sterilization of health-care products — Ethylene oxide — Requirements for the development,
validation and routine control of a sterilization process for medical devices

[SO 11137-1, Sterilization of health care products — Radiation — Part 1: Requirements for development,
validation and routine control of a sterilization process for medical devices

ISO 11607-1, Packaging for terminally sterilized medical devices — Part 1: Requirements for materials,
sterile barrier systems and packaging systems

1) To be published. (Revision of ISO 5367:2000)

2) The graphical symbols in ISO 7000 are also available on line in the ISO web store. For more information, consult
http://www.iso.org/iso/publications_and_e-products/databases.htm?=.
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ISO 11607-2, Packaging for terminally sterilized medical devices — Part 2: Validation requirements for

forming, seali

ng and assembly processes

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

ISO 14971:2007, Medical devices — Application of risk management to medical devices

ISO 15223-1, Medical devices — Symbols to be used with medical device labels, labelling and information to

be supplied —

Part 1: General requirements

ISO 15223-2, Medical devices — Symbols to be used with medical device labels, labelling, and information to

be supplied —

Part 2: Symbol development, selection and validation

IEC 60601-1
essential perf

IEC 62366-1,

EN 556-1:20
“STERILE” —

EN 1041, Infq

EN 15986, Sy
containing pl

ASTM D3007
ASTM F640,

3 Terms

For the purp
following ap
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adaptor
specialized
incompatibl

[SOURCE: IS

3.2
connector
fitting to join

[SOURCE: IS

2005, Medical electrical equipment — Part 1: General requirements for basic safet
ormance

Medical devices — Part 1: Application of usability engineering to medical deyices

01, Sterilization of medical devices — Requirements for medical devices to be desig
Part 1: Requirements for terminally sterilized medical devices

rmation supplied by the manufacturer of medical devices

mbol for use in the labelling of medical devices — Requirements for labelling of medical d
thalates

:2007, Standard Guide for Evaluation of Coatings Applied to Plastics
Standard Test Methods for Determining Radiopacity for Medical Use

and definitions

bly.

connector to establish functional continuity between otherwise dispara
P components

4135:2001, 4,2:3)1]

together two or more components

) 41,35:2001, 4.2.2.1]

y and

nated

evices

bses of this document, the terms and definitions given in ISO 4135[1] and ISO 14971 and the

(e Oor

3.3
*closed suct

ion catheter

suction catheter enclosed within a protective sleeve and patient end adaptor that allows its use

within the ai

3.4
eye
side hole nea

rway without opening the breathing system directly to atmosphere

r the patient end of the suction catheter

[SOURCE: ISO 4135:2001, 8.3.6]

© ISO 2014 - All rights reserved


https://standardsiso.com/api/?name=9d557db1c2ce64874157d22fbbbbba56

ISO 8836:2014(E)

3.5
machine end
<suction catheter> that end of the catheter which is intended to be connected to a source of vacuum

[SOURCE: ISO 4135:2001, 8.3.2]

3.6

open suction catheter

suction catheter that is not enclosed within a protective sleeve and patient end adaptor or
attached to a VBS

3.7

patient connection port
<close¢d suction catheter> opening at the patient end of a breathing system porttoffa ventilator
breathing system intended for connection to an airway device

[SOURCE: ISO 4135:2001, 4.2.1.2]

3.8
patient end
<suctjon catheter> that end of the suction catheter which is intended to be inserted into § patient

[SOURCE: ISO 4135:2001, 8.3.3]

3.9
patient end
<clos¢d suction catheter> the patient connection port,of the closed suction catheter|patient end
adapfor intended to be connected to the conical connector of an artificial airway (e.g. tra¢heostomy or
trachegal tube)

3.10
*patipnt end adaptor
tubulpr connector with multiple ports,-ofie of which is a patient connection port

3.11
protdctive sleeve
flexible barrier that encloses'the suction catheter shaft to prevent contact with the user while
conngcted to the VBS

3.12
residual vacuum
negatjive pressure@tthe patient end of the suction catheter when the vacuum control degvice is in the
relief[position

3.13
risk
combjmation of the probability of occurrence of harm and the severity of that harm

[SOURCE: ISO 14971:2007]

3.14
risk analysis
systematic use of available information to identify hazards and to estimate the risk

Note 1 to entry: Risk analysis includes examination of different sequences of events that can produce hazardous
situations and harm (see ISO 14971:2007, Annex F).

[SOURCE: ISO 14971:2007]

© ISO 2014 - All rights reserved 3
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3.15
risk assessment
overall process comprising a risk analysis and a risk evaluation

[SOURCE: SO 14971:2007]

3.16
risk evaluation
process of comparing the estimated risk against given risk criteria to determine the acceptability of the risk

[SOURCE: ISO 14971:2007]

3.17
risk managjpment

systematic application of management policies, procedures and practices to the tasks ef\analysing,
evaluating, cpntrolling and monitoring risk

[SOURCE: IS 14971:2007]

3.18
risk management file
set of recordf and other documents that are produced by risk management

[SOURCE: IS® 14971:2007, 2.23]

3.19
shaft
main part of the suction catheter which is of uniform outsidé.diameter

3.20
single-fault condition
condition in yhich a single means for reducing a riskis-defective or a single abnormal condition is present

3.21
suction
application of vacuum to remove gas, liquids or solid particles

[SOURCE: IS0 4135, 8.1.2]

3.22
suction catheter
flexible tubg designed foriintroduction into the respiratory tract or an airway device to rgmove
material by guction

[SOURCE: IS() 4135]

3.23
*suction catheter connector

connector at the machine end of the suction catheter that allows a connection to a vacuum source

3.24
terminal orifice
central aperture at the tip of the suction catheter

[SOURCE: ISO 4135:2001, 8.3.5]

3.25

tip

extremity of the patient end of a suction catheter

[SOURCE: ISO 4135:2001, 8.3.4]
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vacuum
pressure less than atmospheric pressure

Note 1 to entry: It is usually expressed as a difference from atmospheric pressure.

[SOURCE: ISO 4135:2001, 8.1.1]

3.27

vacuum control device
means provided at or near the machine end of a suction catheter to control the flow of air and
entrained material

[SOU]’(CE: ISO 4135:2001, 8.3.9]

3.28
venti
VBS
inspit
portt
12:20,

3.29
wipe
mean

4_ *

4.1

411
desig

ChecK

NOTE

4.1.2
by us

EXAMPLES IEC60601-1 and IEC 62366-1.

ChecK

Jator breathing system
atory or expiratory pathways through which gas flows at respiratory pressures and bg

hrough which fresh gas enters, the patient connection port and the exhaust port]|
11,081 201.3.221, and ISO 4135:2001, 4.1.1, modified]

.
s for removing secretion residues from the surface of thie suction catheter

General requirements for open and clesed suction catheters
Risk management

An established risk management process in accordance with ISO 14971 shall be 3
h of the device.

compliance by inspection ef'the risk management file.

See Annex E.

The manufacturer-shall apply a usability engineering process to assess and mitigatd
hbility problems-associated with correct use and use errors.

comphance by inspection of the usability engineering file.

unded by the
[SO 80601-2-

pplied to the

risks caused

4.1.3

Clinical evaluation shall be performed. Clinical evaluation is the assessment and anal

/sis of clinical

data pertaining to a medical device in order to verify the clinical safety and performance of the device.

Clinical data may be sourced from

— clinical investigation(s) of the device concerned, or

— clinical investigation(s) or other studies reported in the scientific literature, of a similar device for
which equivalence to the device in question can be demonstrated, or

— published and/or unpublished reports on other clinical experience with either the device in question
or a similar device for which equivalence to the device in question can be demonstrated.

If required, clinical investigations shall be performed under the conditions for which performance
is claimed and documented in the risk management file. The clinical studies shall comply with the
requirements of ISO 14155.
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Check compl

014(E)

iance by inspection of the risk management file.

4.2 Safety

The manufacturer may use type tests different from those detailed within this International Standard,
if an equivalent degree of safety is obtained. Alternative test methods shall be validated against the test

methods spe

5 Specifi
5.1 Sizea

5.1.1 The 5
expressed in

NOTE 1 Fo
outside diame

NOTE2 Th
catheter outs

5.1.2 The {

cified in this International Standard.

c requirements for open and closed suction catheters

hd length designations

ize of suction catheters shall be designated by the nominal outside diameter of the
millimetres; it may additionally be expressed in French (Charriere) gauge sizé(see Tal

the purposes of this International Standard, the French gauge system of size/F) is based
ter of the shaft gauged in steps of thirds of a millimetre (1 mm corresponds._to 3F).

ide diameter to the inside diameter of the tracheal or tracheostomy tube.

ize of the suction catheter shall also be designated by tse of colour identification

machine end in accordance with Table 1, for the designated sizeslisted.

5.1.3 The yise and choice of colour identification for desighated sizes not listed in Table 1 are

manufacture

’'s discretion.

5.1.4 The length of the suction catheter shall be:désignated by the nominal shaft length, expr

in millimetrd

5.2

5.2.1 The
tolerance in 4

S.

*Dim¢nsions

putside diameter of the shaft shall be the designated nominal outside diameter, subje
iccordance with Tabled.

5.2.2 The ninimum inside-diameter of the shaft, excluding the tip, shall be in accordance with T4

5.2.3 The minimunrinside diameter of the terminal orifice at the tip shall be not less than 90 %

minimum in{

5.2.4 Theg

ide diameter in accordance with Table 1.

haft length shall be the designated nominal shaft length subject to a tolerance of +5 9

shaft,
ble 1).

bn the

e French gauge size is not an SI unit. Size designation in millimetres facilitates matching the syiction

at the

at the

essed

[t to a

ble

=

of the
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Table 1 — Colour identification for designated size of suction catheter

Designated size
French (Charri- Nominal outside Outiidle diameter Min(iir.numti nside . P
ere) equivalent diameter olerance lameter Colour identification
(F) (mm) (mm) (mm)
4 1,33 +0,10 0,55 Purple
4,5 1,5 +0,10 0,70 Blue
5 1,67 +0,10 0,80 Grey
& 2-0 +=0-10 1-0 Light green
6,5 2,1 +0,10 1,1 Yellow green
7 2,33 +0,10 1,25 Iyory
7,5 2,5 +0,10 1,45 Fink
8 2,67 +0,10 1,50 Light blue
9 3,0 +0,15 1,75 Turquoise
10 3,33 +0,15 2,00 Black
12 4,0 +0,15 2,45 White
14 4,67 +0,20 2,95 Green
15 5,0 +0,20 3,20 Brown
16 5,33 +0,20 3,40 Orange
18 6,0 +0,20 3,90 Red
20 6,67 +0,20 4,30 Yellow

6 Materials

6.1 |Open and closed suction catheters for use in the respiratory tract, in their ready-to-yse state after
any pjreparation for use recommended by the manufacturer, shall satisfy appropriate biological safety
testiEE, as indicated in ISO 10993-1.

6.2 |Open and closed suction catheters for use in the respiratory tract, in their ready-to-yse state after
any pfeparation for userecommended by the manufacturer shall not contain natural rubber latex.

Checlf complianee by inspection of the technical documentation.

6.3 |The eutside surface of the shaft of the suction catheter shall be free from charactdristics which
would hinder easy insertion through all types of plastic, rubber and metal oro- and naso-tracheal tubes,
trach¢ostomy tubes and appropriate connectors.

Check compliance by visual inspection.

6.4 Suction catheters and their markings should be resistant to deterioration by anaesthetic
vapours and gases.

6.5 The marking of suction catheters shall be durable and legible

Check compliance by inspection, as indicated in 6.4.1 of ASTM D3002:2007 or in simulated use.

© ISO 2014 - All rights reserved 7


https://standardsiso.com/api/?name=9d557db1c2ce64874157d22fbbbbba56

ISO 8836:2014(E)

6.6 The mid-section of the shaft of suction catheters shall allow visualization of secretions removed
from the respiratory tract.

Check compliance by visual inspection.

6.7 If phthalates as categorized in EN 15986 are incorporated in parts of the medical devices coming
directly or indirectly into contact with the patient, the manufacturer shall identify the individual risks for
the affected patient populations [see 10.3.2 i)].

Check compliance by inspection of the risk management file.

7 *Desigh

7.1 Lumen of the suction catheter

The inside dipmeter of the shaft at any point between the suction catheter connector-machine end and
the eye nearg¢st to the machine end shall be not less than the inside diameter of theshaft at that eye.

7.2 Suctign catheter tip

7.2.1 Suction catheters on which the patient end cannot be obsebved during use or which are for
use with suction systems operating at a vacuum pressure > 3,92 kPa;(40 cmH20), shall have a termninal
orifice and af least one eye within 2 cm of the terminal orifice.

NOTE Th availability of one or more eyes reduces the risk and likelihood of injury.

7.2.2 Suction catheters that can be observed during.use, or are for use with suction systems opgrated
at vacuum fr¢m 0 cm H30 to 40 cmH0 (3,92 kPa), neged not have an eye.

7.2.3 The ¢dges of the tip, terminal orifice-and eye(s) shall be smooth.
NOTE Thjs is to minimize injuries of the tracheal epithelium.

Check compljance by visual inspection.
7.2.4 The ¢ye(s) should not eatise the suction catheter to kink or collapse during use.

7.2.5 The 3xis of the patient end may be at an angle to the long axis of the shaft (see Coudé catheter
tip in Figure(1).

NOTE Thjs is tofacilitate the introduction of the suction catheter into the left or main bronchus.

7.3 *Suctioncatheterconnector

7.3.1 A suction catheter shall be provided with a male suction catheter connector intended for
connection to the end-piece of suction tubing attached to a collection container that complies with
ISO 10079-1,1SO 10079-2, and ISO 10079-3.

A male suction catheter connector is required in order to comply with the ISO 10079-1, ISO 10079-2,
and ISO 10079-3 requirement that connections for the suction tubing be so designed as to minimize the
risk of wrong assembly when all parts are mated. The use of a male suction catheter connector also
distinguishes the use of the suction catheter from urethral catheters, umbilical catheters, thoracic
catheters, feeding tubes, and other catheters not designed for use in the respiratory tract.

8 © ISO 2014 - All rights reserved
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The suction catheter connector shall be securely attached to the shaft.

Check compliance by testing in accordance with 8.1.1.

7.3.3 The suction catheter connector shall have an internal diameter equal to or greater than the
internal diameter of the shaft to which it is attached.

7.3.4 The male end of the suction catheter connector shall be rigid or semi-rigid and shall fit inside

semi-
NOTE

inside

7.3.6
specif

7.3.7
tubin
[SO1

NOTE
loss of

7.3.8
Check

rigid or elastomeric tubing having an inside diameter of 6 mm (see Figure 1).

It is advantageous if the male end of the suction catheter fits inside elastomeric tubing with a larger

diameter which can be used 1In an emergency to clear the airway.

*The suction catheter connector shall not be compatible with any of thergonica
ied in ISO 5356-1.

The suction catheter connector shall be designed to facilitate correet assembly 4
b or marked to indicate correct assembly when all parts are mated in.aecordance with
D079-2, and I1SO 10079-3.

Incorrect connections have frequently been a cause of miscounection to the vacuum sd
suction.

*The suction catheter shall be provided with a vacwim control device.

compliance by inspection.

connectors

p the suction
[SO 10079-1,

urce and/or a

BwWw N R

male suction catheter connector

male suction catheter connector with vacuum control device
suction catheter tip with eyes

Coudé suction catheter tip with eyes

Figure 1 — Examples of different designs for suction catheter connectors and suction catheter

tips for use in the respiratory tract

© IS0 2014 - All rights reserved
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L
5
6
8 E|12 8
9 9
10 10
Key
1  protectivk cap 7 patient end adaptor
2 suction ¢atheter connector 8 machine end of the patient end adaptor,
with a male conical connector to cofnect
to the breathing system or ventilatpr
breathing system
3 vacuum fontrol device 9 patient connection port of the patient
end adaptor, with a 15 mm female cpnical
connector (connects to airway devide)
4  shaft of the suction catheter 10 suction catheter tip
5 protectiye sleeve 11 patient end adapter as a T-piece
flushing line with non return valve, female Luer 12 T-piece cap

connectgr, and cap

NOTE Closed suction catheter shown is an example only. Actual systems may consist of other arrangements
and componeits not illustrated orjisted

Figure 2 — Example of a closed suction catheter

7.4 Additlonal requirements for closed suction catheters

7.4.1 General design

In addition to the requirements for suction catheters, closed suction catheters shall be supplied with
a patient end adaptor with a patient connection port, a protective sleeve, and vacuum control
device. See example in Figure 2.

Check compliance by inspection.
7.4.2 *Patient end adaptor and connectors for the closed suction catheter

7.4.2.1 The patient end of the patient end adaptor shall be a patient connection port comprised
of a female 15 mm conical connector complying with ISO 5356-1 and shall be in line with the suction
catheter and the airway. See Figure 2.

10 © ISO 2014 - All rights reserved
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7.4.2.2 The machine end of the patient end adaptor shall be a 22 mm female or 15 mm male conical
connector complying with ISO 5356-1.

7.4.2.3 The connectors should be free to rotate to minimize torsion on the airway device and breathing set.

NOTE See E.3 d).

7.4.2.4 The patient end adaptor shall contain a sealing mechanism to prevent leakage of gases from
the airway into the area between the sleeve and the catheter shaft.

Check compliance by testing in accordance with 8.4.

7.4.2)5 The patient end adaptor shall be sufficiently transparent to allow visualization ¢f liquids and
secrefions on the surface of the catheter.

Checlf compliance by visual inspection.

7.4.216 The inside surfaces of the patient end adaptor and connectors'should be smooth and free of
sharp| edges to minimize kinking and deformation of the suction catheter:

Checlf compliance by visual inspection.

7.4.2)7 *The internal volume of the patient end adaptor and, if provided, the extension|tube shall be
determined as the inside volume contained within the solid-elements, when not pressuriz¢d, minus the
insidg volume of the male and female connectors.

7.4.3| Protective sleeve

7.4.3{1 The protective sleeve shall enclose the shaft of the suction catheter when nqt in use in a
mannler that prevents user or patient contact with the suction catheter.

7.4.3{2 The protective sleeve shall-be sufficiently flexible to allow unimpeded insertion pr removal of
the suyction catheter to its intepded length and shall not detach, rupture, or tear under normal use.

Checlf compliance by conditioning the product in accordance with 8.1.1 and inspection.

7.4.3]3 The protective sleeve shall be sufficiently transparent to allow visualization of the suction
cathdter and the materials inside the suction catheter during the process of suctioning.

Checlf compliange by inspection.

7.4.4| Vacuum control device for closed suction catheters

7.4.4.1 The vacuum control device shall be securely attached. Check compliance by testing in
accordance with 8.1.1.

7.4.4.2 *The vacuum control device shall not leak fluids in any position during normal use and single
fault condition.

Check compliance by inspection of the risk management file.

7.4.4.3 The vacuum control device shall be designed such that
— the “off” position can be locked, and

— the “on” position cannot be locked.
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Check compliance by functional testing.

7.4.5 Flushing system for closed suction catheters

If provided, the free end of the flushing connector shall be sealed when not in use with a closure device,
non-return valve, or Luer-activated valve, but in all instances it shall be capable of accepting a male
conical fitting with a 6 % (Luer) taper complying with ISO 594-1 or ISO 594-2.

CAUTION — Attentionisdrawnto therisk of misconnection withintravascular devices. Additional
risk controls are required including, but not limited to, disclosure of specific warnings, labelling
and instructions for intended use.

7.4.6 T-piece cap

7.4.6.1 If the patient end adaptor is provided as a T-piece, a detachable end cap shalhbe proyided.
See examplg in Figure 2. When attached, the patient end adapter shall not leak when tested in
accordance With 8.4.

7.4.6.2 Th¢ T-piece cap should be provided with a retention device to prevent’it becoming misplaced
when not atthched to the patient end adapter.

8 Performance requirements

8.1 Securjty of construction

8.1.1 When tested in accordance with Annex B, theforce required to detach securely attpched
components ghall be not less than that specified in Table 2.

Taple 2 — Minimum force needed-to-detach any securely attached component

Designated size Minimum force
(outside diameter)
1,33 to 2,67 5
3to 4,67 15
>5 20

8.1.2 Whentestedinaccordance with Annex B, the force required to detach any component not se¢urely
attached shall be notless than that specified in Table 3.
Tabld3=— Minimum force rnqnirnd todetach any componentnot cnrllrnly attached
Designated size (outside Minimum force
diameter) N
mm
to 3,0 0,5
>3,0 1

8.2 Shaft performance

When the machine end of the suction catheter is connected to a vacuum source at 40 kPa (408 cmH;0,
or 300 mmHg) below ambient pressure for 15s at a temperature of (23 + 2 °C) with the patient end
occluded and, if present, the vacuum control device set to apply full vacuum, the shaft of the suction
catheter shall not collapse.
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Check compliance by functional testing.

8.3 *Vacuum control device performance
The residual vacuum of the suction catheter shall not exceed 0,33 kPa (3,4 cmH0).

Check compliance by testing residual vacuum in accordance with Annex C.

8.4 *Leakage

A closed suction catheter with integrally attached patient end adaptor shall comply with the leakage
requifements for the patient category for which the device 1s intended for use (See 1able 4).

Checl compliance by testing in accordance with 5.4.3 of ISO 5367:— to the leakage limits)in Table 4 below.

Table 4 — Leakage limit of closed suction catheters by patient category

Hatient category Intended delivered volume Leakage .limit At pressure (hPa)
(ml) (ml/min) (cnmpH20)
Adult 2300 ml 70 60
Paediatric 50 ml <300 ml 40 60
Neonatal <50 ml 30 60

8.5 |*Resistance to flow

The resistance to flow of a patient end adaptor integrally attached to a closed suction catheter shall
confofm to the limits for the patient category forWhich the device is intended for use.

Checl compliance by testing in accordance with5.5.2 of ISO 5367:— to the resistance limits in Table 5 below.

Table 5 —(Resistance limit by patient category

Patient category Intended delivered Maximum At flow (1/min)
volume (ml) Resistance limit
(hPa/1/min)
(cmH20)/1/min)
Adult 2300 ml 0,03 30
Raediatric 50 ml <300 ml 0,07 15
Neonatal <50 ml 0,4 2,5

8.6 |*Radiopacity

1 a 3z ot te 1ol o] 1: Ll 1:
If an opeiror—Ctroseasuctiofr—carneters—rapencad—as ratatopaque, tneraaropaquc—ita ker shall be

radiographically distinguishable from that of the aluminium comparison standard.

Check compliance by inspection of the tube using test method B in ASTM F640 test methods, exposing
the suction catheter and an aluminium comparison standard. The aluminium comparison standard
shall be a piece of aluminium 1 by 1 by 10 mm, or equivalent.

9 Requirements for suction catheters supplied sterile

9.1 Sterility assurance

Suction catheters supplied and marked as “STERILE” shall satisfy the requirements in 4.1 of EN 556-
1:2001, ISO 11135, or, if applicable, ISO 11137-1.
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9.2 Packaging of suction catheters supplied sterile

9.2.1 Each suction catheter supplied and marked as “STERILE” shall be contained in an individual pack.

9.2.2 The pack shall serve as an effective barrier to the penetration of microorganisms and particulate
material in accordance with ISO 11607-1 and ISO 11607-2.

9.2.3 The pack shall permit the aseptic extraction of the contents and shall not be capable of reclosure
without clearly revealing that it has been opened.

9.2.4 Indiviidual packs shall be contained within a shelf or multi-unit pack.

10 Markir

18

10.1 Marking on suction catheters

10.1.1 Mark

10.1.2 Sucti
catheters m

10.1.3 The {
shall, by a m3

10.1.4 Smal
beginning at
patient end.

ing on suction catheters shall comply with EN 1041.

hy, in addition, be marked with the French gauge (see Note(2 to 5.1.1).

rk or other means, indicate the direction in which-the tip points.

See Figure 3.

10.1.5 For suction catheters, the shaft should have clearly visible markings at least every 2 cm

the length of

10.1.6 If prd

the part inserted into the tracheal tube.

with the colour code as shown inzTable 6 and Figure 3

on catheters shall be marked with the outside diameterdn)accordance with 5.1. Suction

uction catheter connector attached to a suctionccatheter having an angled patient end

er sizes of suction catheters for paediatric use shall be provided with length marks,
least 5 cm from the tip, to represent the distance, in centimetres or parts thereof, from the

along

vided, length marks shall’be either in a single colour, such as black or blue, or in accorflance

14

© ISO 2014 - All rights reserved


https://standardsiso.com/api/?name=9d557db1c2ce64874157d22fbbbbba56

ISO 8836:2014(E)

RED BLUE YELLOWBLACK GREEN

RED BLUE YELLOWBLACK GREEN PURPLE ORANGE

Figure 3 — Suction catheter length marks and associated colour code

Table 6 — Suction catheter length marks and associated colourcode
Leng(tclr)nr)nark Colour identification between length marks
Red
13
Blue
14
Yellow
15
Black
16
Green
17
Purple
18
Orange
19
Double-Red
20
Double-Blue
21
Double-Yellow
22
Double-Black
23
Double-Green
24

10.2 Use of symbols

If required by a local competent authority, marking of suction catheter packages, inserts and
information supplied by the manufacturer shall comply with EN 1041 and contain appropriate symbols
from ISO 7000, ISO 15223-1, ISO 15223-2, EN 15986, and 6.4 of [EC 60601-1:2005.
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10.3 Labelling of individual packs

10.3.1 Labelling of individual packs shall comply with EN 1041.

10.3.2 The labelling of individual packs shall include the following:

a) adescription of the contents;

b) the designated size in accordance with 5.1.1, expressed in accordance with one of the following
examples. Length may also be designated in centimetres:

— 6m

— 6m

— dianpeter 6 mm (18 F), length 500 mm;

c) thenam

d) the bath number preceded by the word “LOT”;

e) wherea
year and

f) where a
consiste

g) for suction catheters not intended for reuse, the words*single use” or equivalent;

h) forclose

i)  If phthal
directly

NOTE At
10.4 Labell
10.4.1 Labe

10.4.2 Thel

a) adescrif

b) the desi
example

X oUU IniIn, or

(18F) x 500 mm, or

b and/or trademark of the manufacturer and/or supplier;

propriate, an indication of the date by which the catheter sheuld be used, expressed
month;

bpropriate, the word “STERILE” and the method of sterilization. Manufacturers sh
ht in their indication that their device is sterile;

ates as categorized in EN 15986 are incerporated in parts of the medical devices ¢
pr indirectly into contact with the patient, the medical device shall be labelled accord

ention is drawn to substances which/are carcinogenic, mutagenic or toxic to reproduction.
ing of shelf/multi-unit packs
ling of shelf/multiinit packs shall comply with EN 1041.

nbelling of shelf/multi-unit packs shall include the following:
tion of thecontents;

bnated size in accordance with 5.1.1, expressed in accordance with one of the foll
5 Llength may also be designated in centimetres:

[ suction catheters, the internal volume of thépatient end adaptor in accordance with 7.

hs the

all be

4.2.7;

ming
ingly.

wing

— 6 mm x 500 mm, or

— 6 mm (18F) x 500 mm, or

— diameter 6 mm (18 F), length 500 mm;

c) the name and/or trademark and address of the manufacturer and/or supplier;

d) the batch number preceded by the word “LOT”;

e) where appropriate, an indication of the date by which the catheter should be used, expressed as the
year and month;

f) appropriate instructions on preparation for use;

16

© ISO 2014 - All rights reserved


https://standardsiso.com/api/?name=9d557db1c2ce64874157d22fbbbbba56

ISO 8836:2014(E)

g) where appropriate, the word “STERILE” and the method of sterilization;

h) where applicable, instructions for cleaning and disinfection or sterilization, and the maximum
number or period of reuses shall be marked on the suction catheter package or on an insert;

i) for suction catheters not intended for reuse, the words “single use” or equivalent.
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General

This annex p
and is intend
have not pa
is considere(
change, it is
Internationa

The clauses
subclausesin

Clause 2 Nor
ISO 594-1 an|
Subclause 3.

Closed suct]
disturbance
user and the|
with secretic

At the time d
to use a cloq

closed suction catheter allows uninterrupted mechanical ventilation without disconnection
e tracheal tube, tracheostomy tube or other airway device. This is in contrast to the use

VBS from th
of a traditior
the applicati

When used 4
an accessory

catheter adaptor, the connector at the patient end of the closed suction catheter adaptor bec

the ‘new’ pat

Subclause 3.

Annex A
(informative)

Rationale

d for use by those who are familiar with the subject of this International Standard bu
icipated in its development. An understanding of the reasons for the main requirel
| essential for its proper application. Furthermore, as clinical practices and-techno
believed that rationales for the present requirements will facilitate any revisions ¢
Standard necessitated by those developments.

and subclauses in this annex have been so numbered to correspond to the clause
this International Standard to which they refer. The numberingissthérefore, not consed

mative references
d SO 594-2 are intended to be replaced by ISO 80369-7[#
B closed suction catheter

ion catheters are used for endotracheal or, artificial airway suctioning to min
bf the VBS. Closed suction catheters are previded with a protective sleeve to prote
immediate environment (room surfaces,-toom air) and reduce the risk of contamit
ns.

f publication of this International:Standard, it was common practice in critical care
ed suction catheter during simultaneous mechanical ventilation of a patient. Us

al open suction catheter-which require the opening or disconnection of the VBS |
bn of the subatmospheric pressure on the respiratory tract.

s intended, an in:liite or closed suction catheter and related suction equipment bg
to the ventildtor and an extension of the VBS. When a VBS is equipped with a su

ient connection port of the VBS.

|0 patient end adaptor

ments
logies
f this

s and
utive.

imize
ct the
1ation

areas
e of a
bf the

efore

come
ction
omes

All closed s

ction catheters are enclosed within a protective sleeve and a patient end ad

ptor

designed to connect to the airway and the breathing set of the VBS.

For closed suction catheters, examples of patient end adaptors may include a T-piece adaptor, Y-piece
adaptor, a 3-way breathing system connector, a swivel adaptor, and other specialized adaptors for co-
axial, multiple tubes, and bifurcated tubes. See also Figure 2.

Subclause 3.23 suction catheter connector

In this edition, the new term suction catheter connector replaces what was described previously
with many different terms as the machine end, the adaptor, the male end or the connector in various
subclauses of the previous edition, i.e. ISO 8836:2007. Consolidation of these confusing terms is intended
to clarify the requirement of this International Standard.

Clause 4 General requirements for open and closed suction catheters
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Suction catheter devices should be designed in such a way that satisfies the performance, safety, clinical,
and usability needs of patients and users.

This section has been revised to include basic safety and essential performance and risk management
principles associated with suction catheters. The need for a risk management file is a well recognized
process through which the manufacturer of a medical device can identify hazards associated with a
medical device, estimate and evaluate the risks associated with these hazards, control these risks,
and monitor the effectiveness of that control. Clinical evaluation may also be necessary to confirm the
adequacy of the controls. See ISO 14971 for additional information.

Some elements of device design, as appropriate, may be evaluated using biophysical or modelling
idi i i i i i e application
other means

ion is drawn to the consideration of disclosure of specific labelling and instructions| for intended

at might deviate from the currently accepted medical practice.
Subclhuse 5.2 Dimensions

rion catheter
inking.

aterialsused forthe manufacture of suction catheters should allow:construction ofasuc
he thinnest possible wall, which at the same time maintains resistance to collapse and K

Theni

with t
Subclhuse 7.3.6 Suction catheter connector

It is ynderstood that small-bore connector systems cannot be designed to overcome all chances of

miscq
small
often
devic
can p

nnection or to eliminate deliberate misuse. For example, the possibility of the misco
tbore connector to a specialized patient-access port can still exist. Specialized patient
require the use of flexible materials which ake intended to permit access by a rang
ES or accessories, such as endoscopes, bronchoscopes and surgical instruments. These
ermit interconnection with some small-bore connectors. The risks associated wi

nnection of a
Laccess ports
re of medical
access ports
th the use of

hnufacturers
of standards
will need to

these
of me
for m
asses

specialized patient-access ports are-snot’addressed by this International Standard. M
dical devices or accessories andthe committees responsible for the development
edical devices or accessories thatiincorporate these specialized patient-access ports

5 these risks.
Subclhuse 7.3.8 Vacuum controldevice

Huce the hazards assoc¢iated with residual vacuum all suction catheters used in the
must be provided with a vacuum control device.

To re e respiratory

tract

Subclhuse 7.4.2.7 Internal volume

Internal volume)is important because the design of the patient connection port should miinimize dead
space|to reduce the volume of rebreathed gases. The design of the patient connection porift should also
minirhizéthe accumulation of secretions.

Subclause 7247 Vacuum control device leakage

Clinicians have noted the transmission of fluids from the vacuum control device during use. Fluids
can contain pathogens. It is important, therefore, that these devices should not leak potentially
contaminated fluids into the environment during their use. The vacuum control device may be a site
of such a leak in the closed position, the open position, and during transition between the two states.
The positive pressure from the ventilator may potentially force contaminated fluids through the valve,
particularly in the setting of a blockage in the suction line. A static leak test only assesses leakage in the
closed position. The manufacturer should ensure that the vacuum control valve remains leak-free in all
positions, even when the machine end is blocked and positive pressure applied to the patient end.
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Subclauses 8

.3and 8.4

Test methods of vacuum control device performance on closed suction catheters are based on historical
methods developed by manufacturers of these devices. ISO/TC 121/SC 2 discussed atlength alternate test
methods to assess leakage in simulated clinical conditions. ISO/TC 121/SC 2 agreed that the test methods
described in this International Standard are sufficient to meet needs at the time of publication.

Subclauses 8

4 and 8.5

Requirements have been added to reduce the risk associated with low delivered tidal volumes which are

attributed tq
catheter is g
apply to thel

See ISO 5367

Subclause 8.4

leakage, resistance, and internal volume of VBS accessories. Because the closed su
n accessory of a breathing system, the same functional performance requirement
breathing set also apply to the closed suction catheter.

and ISO 80601-2-12:2011, Annex A (rationale) for more information.

| Leakage

Leakage limits are approximately 30 % of the ventilator and anaesthetic breathing system limi
100 % of the[breathing set limit.

Table 4 recognizes that manufacturers use statistical methods in developing and testing their de
and that almpst all devices in a manufacturing run have a leakage much lower than those shown

table. Furthd
root, rather
leaks occur
While it is n
Internationa
statistically
thus exceed
being approx
circuit thatt

Subclause 8.

Resistance li
breathing s¢

Subclause 8.

The requirement for radiopaque markers is intended to allow visualization of the suction cat

when verific

Subclause D.

rmore the variability in leakage from the assembled:system is proportional to the s
than the sum of the number of devices placed in.the circuit. Most failures attributa
hs a result of a fault condition in the system, rather than a stacking of individual
bcessary to have some figure against which;a'manufacturer can test their product

Standard recognizes the variability inherent in the manufacturing process, and th:
inlikely that every device placed in theVBS will leak at the maximum allowable rat
the ventilator budget. These valuesthave been placed at 30 % of the ventilator by
imately the square root of 10, so thatit is unlikely that even if 10 devices were placed
he budget would be exceeded.

b Resistance to flow

its are 15 % of the ventilator and anaesthetic breathing system limits and 100 %
et limit.

b Radiopacity,

htion of the depth of intubation is required.

.2

ction
s that

's and

vices,
in the
gquare
ble to
leaks.
5, this
t it is
b, and
hdget,
in the

of the

heter

Temperaturecomditionsare tiresanre as the ormatoperating amd-test tomditions for breatirimn

and heated humidifiers. See ISO 5367 and 1SO 8185.[5]
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Annex B
(normative)

Test method for security of attachment

Principle

The s

B.2

B.2.1
carry

B.2.2
(200

B.3

B.3.1
out th

B.3.2
comp
force,

B.4

Recoy]
Table

bcurity of attached components is tested by applying an axial separation force to the

Apparatus

ng out the test under the same conditions.

Means of separately securing the components under test,and separating the twq
- 20) mm/min and measuring and recording the axial sepd¥ration force applied.

Procedure

Condition the suction catheter at (23 = 2) Cand at (50 + 20)% relative humidity for
e test under the same conditions.

Separate the components under test at a rate of (200 + 20) mm/min and observe
pnent under test becomes detached-from the other component before the appropri:
given in Table 2 or Table 3 as appropriate, has been reached.

Expression of results

2 or Table 3 as appropriate, has been reached.

components.

Means of conditioning the suction catheter at (23 = 2) C at (50 ¥20)% relative humidity and

at a rate of

1 hand carry

whether the
ite minimum

d whether the componhents become detached before the appropriate minimum force, given in
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