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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.
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Introduction

This document 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 has been devised in order to assist
clinicians in the selection of the most suitable suction catheter for a particular patient. The size
designation 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 tubel21[3],

Throughout this document the following print types are used:

— Rlequirements and definitions: roman type;
— (pnformance checks and test specifications: italic type;

— Imnformative material appearing outside of tables, such as notes, examples'and references: smaller
type. The normative text of tables is also in smaller type;

— dpfined terms: italics.

An asfterisk (*) as the first character of a title or at the beginning©f a’paragraph or table tfitle indicates
that there is guidance or rationale related to that item in AnnexA,

© IS0 2019 - All rights reserved v
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INTERNATIONAL STANDARD ISO 8836:2019(E)

Suction catheters for use in the respiratory tract

1 Scope

This document specifies dimensions and requirements for both open and closed suction catheters made
of flexible materials and intended for use in suctioning of the respiratory tract.

Suctig . trse etectrosurgical

equipment are not covered by this document.

NOTE For guidance on airway management during laser surgery of the upper airway, $ee 1SO/[TR 11991141,

2 Normative references

The fpllowing documents are referred to in the text in such a way that some or all of their content
constjtutes requirements of this document. For dated references, pitly the edition cited applies. For
undafed references, the latest edition of the referenced document{including any amendmg¢nts) applies.

ISO 5856-1, Anaesthetic and respiratory equipment — Conical.connectors — Part 1: Cones and sockets
ISO 5867:2014, Anaesthetic and respiratory equipment — Breathing sets and connectors

ISO 18190:2016, Anaesthetic and respiratory equipment — General requirements for airways and related
equipment

ISO 1B562-1, Biocompatibility evaluation of breathing gas pathways in healthcare applications — Part 1:
Evalupition and testing within a risk management process

ISO 8P369-7, Small-bore connectors for liquids and gases in healthcare applications — Part [: Connectors
for intravascular or hypodermic applications

3 Terms and definitions

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

[SO and IEC maintajn terminological databases for use in standardization at the following jpddresses:

et

$0 Onlinehrowsing platform: available at https://www.iso.org/obp

]

EC Eléetropedia: available at http://www.electropedia.org/

3.1
*closed suction catheter

suction catheter (3.17) enclosed within a protective sleeve (3.8) that allows its use within the airway
without opening the breathing system directly to atmosphere

3.2
*closed suction catheter manifold
part of the closed suction catheter (3.1) that provides a connection to an airway device

3.3
connector
fitting to join together two or more components

[SOURCE: ISO 4135:2001, 4.2.2.1]

© IS0 2019 - All rights reserved 1
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3.4
eye
side hole near the patient end (3.6) of the suction catheter (3.17)

3.5
machine end
that end of the catheter which is intended to be connected to suction tubing

3.6
patient end
that end of the suction catheter (3.17) which is intended to be inserted into a patient

[SOURCE: IS 4135:2001, 8.3.3]

3.7
patient connection port
opening intehded for connection to an airway device

3.8
protective sleeve
flexible barrfer that encloses the suction catheter (3.17) shaft (3.15) to prevent contact with the user
while connedted to the VBS (3.23)

3.9
residual vaquum
negative prepsure at the tip (3.21) of the closed suction catheteri(3.1) when the suction control flevice
(3.19) is in the relief position

3.10
risk
combination|of the probability of occurrence of harmrand the severity of that harm

[SOURCE: ISQ 14971:2019, 3.18]

3.11
risk analysik
systematic upe of available informatioh to identify hazards and to estimate the risk (3.10)

[SOURCE: IS 14971:2019, 3.19]

Note 1 to entrly: Risk analysis ineludes examination of different sequences of events that can produce hazgrdous
situations and harm (see ISO;14971:2019, 5.4).

3.12
risk assessment
overall procgss eomprising a risk analysis (3.11) and a risk evaluation

[SOURCE: IS034974:26149.3-26]

3.13

risk management

systematic application of management policies, procedures and practices to the tasks of analysing,
evaluating, controlling and monitoring risk (3.10)

[SOURCE: ISO 14971:2019, 3.24]

3.14
risk management file
set of records and other documents that are produced by risk management (3.13)

[SOURCE: ISO 14971:20109, 3.25]

2 © IS0 2019 - All rights reserved
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3.15
shaft
main

3.16
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part of the suction catheter (3.17) which is of uniform outside diameter

single-fault condition
condition in which a single means for reducing a risk (3.10) is defective or a single abnormal condition

is pre

3.17

sent

suction catheter

flexi

le tube designed for introduction into the respiratory tract or an airway device to rem

ove material

by su

3.18

*suct
conné
suctiq

3.19

sucti
mean
suctid

Note 1
deviceq

3.20
term|
centr

3.21
tip
extre

Ction

ion catheter connector
ctor (3.3) at the machine end (3.5) of the suction catheter (3.17) thatyallows a c
n tubing

bn control device
s provided at or near the machine end (3.5) of a suction cathéter (3.17) to contro
n in the suction catheter

to entry: Suction control devices can be integrated into the'suction catheter connector or be
that attaches to the suction catheter connector.

Inal orifice
h] aperture at the tip (3.21) of the suction catheter (3.17)

mity of the patient end (3.6) of a‘suction catheter (3.17)

[SOURCE: ISO 4135:2001, 8.3.4]

3.22

vacuum

press

Note 1

ire less than atmospheric pressure

to entry: It isusually expressed as a difference from atmospheric pressure.

[SOU
3.23

CE: 1S04135:2001, 8.1.1]

ventijater breathing system

bnnection to

the level of

a stand-alone

VBS

inspiratory or expiratory pathways through which gas flows at respiratory pressures and bounded by
the port through which fresh gas enters, the patient connection port (3.7) and the exhaust port

[SOURCE: ISO 80601-2-12:2011, 201.3.221]

4 *General requirements

The requirements of ISO 18190:2016, Clause 4 apply.

NOTE

Annex E covers hazard identification for risk assessment of suction catheters.

© IS0 2019 - All rights reserved
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5 Materials

5.1 The requirements of ISO 18190:2016, Clause 5 and the following apply.

5.2 The shaft of the suction catheter shall be constructed from materials which facilitate passage
through an airway device.

NOTE

supralaryngeal airways.

Check conformance by inspection of the technical file.

Examples of airway devices are tracheal tubes, tracheostomy tubes, tracheobronchial tubes and

5.3 Thesh
Check confor

5.4 Suction

Check confor

6 Designrequirements

6.1 Gener

The requirer

6.2 Size designations and dimensions

6.2.1 Desig
diameters s
expressed in

NOTE1 Fo
diameter of th

NOTE2 Th
diameter of th

Check confor

1ft shall be transparent.

mance by visual inspection.

mance by inspection of the technical file.

al

hents of [SO 18190:2016, Clause 6 and the following apply:

Inated sizes of suction catheters shall be within the tolerances of the nominal o

French (Charriere) gauge size.

the purposes of this document, the French gauge system of size (F) is based on the o
e shaft gauged in steps of thirds of a millimetre (1 mm corresponds to 3F).

e French gauge size iSnot an SI unit. Size designation in millimetres facilitates matching the o
e suction catheter®e,the inside diameter of the tracheal or tracheostomy tube.

nance by measurement.

6.2.2 Sucti
size in accorg

NOTE Th
manufacturer

bn catheters shall have a colour identification at the machine end, to denote the desig
lance With Table 1.

catheters shall also be evaluated for biocompatibility in accordance with-1SO 18562-1.

Iitside

ecified in Table 1 and expressed ih millimetres. The designated size can additionally be

utside

utside

nated

€ usSe d
's discretion.

Check conformance by visual inspection.

are_at the

6.2.3 The minimum inside diameter of the shaft, shall be in accordance with Table 1 and shall not, at
any point between the suction catheter connector and the eye nearest to the machine end, be less than the
inside diameter of the shaft at that eye.

Check conformance by measurement.

© ISO 2019 - All rights reserved
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6.2.4 The inside diameter of the terminal orifice shall be not less than 90 % of the minimum inside
diameter of the shaft.

Check conformance by measurement.

6.2.5 The shaft length shall be within +5 % of the marked length.

Check conformance by measurement.

Table 1 — Designated size and colour identification

Destgmatedsize - Outside Minimum
(Charriere) | outside diameter inside  Celour
equivalent diameter tolerance diameter ideftification
(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
6 2,0 +0,10 10 Light gregn
6,5 2,1 +0,10 1,1 Yellow grepn
7 2,33 +0,10 1,25 Ivory
7,5 2,5 0,10 1,45 Pink
8 2,67 0,10 1,50 Light blug
9 3,0 +0,15 1,75 Turquoisg
10 3,33 +0315 2,00 Black
12 4,0 40,15 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
6.3 |[Suction catheter tip
6.3.1| Suction~catheters for use with suction systems operating at a vacuum >4,0 kPa,|shall have a
termipal orifice’and at least two eyes within 2 cm of the terminal orifice.
NOTE The availability of one or more eye(s) reduces the risk and likelihood of injury.

Check conformance by visual inspection.

6.3.2 Suction catheters for use with suction systems operated at vacuum <4,0 kPa shall have a terminal
orifice but need not have an eye.

Check conformance by visual inspection.

6.3.3 The edges of the tip, terminal orifice and eye(s) shall be smooth.
NOTE This is to minimize injuries of the tracheal epithelium.

Check conformance by inspection.

© IS0 2019 - All rights reserved 5
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6.3.4 The eye(s) shall not cause the suction catheter to kink or collapse during use.

Check conformance by inspection of the risk management file.

6.3.5 The axis of the tip can be at an angle to the long axis of the shaft (see Coudé suction catheter tip,
key 7 in Figure 1).

NOTE
6.4

6.4.1 Sucti

intended for
NOTE Re

Check confor

6.4.2 Sucti

Check confor

6.4.3 Sucti

This is to facilitate the introduction of the suction catheter into the left main bronchus.

*Suction catheter connector

bn catheters shall be provided with a suction catheter connector, (see Figure 1 for exan
connection to the inlet port of suction tubing.
mance by visual inspection.

bn catheter connectors shall be securely attached to the shaft.

mance by the performance requirements and test specified in 6.6.1.

bn catheter connectors shall have an internal bore diameter equal to or greater thg

internal diameter of the shaft to which it is attached.

Check confor

6.4.4 Male
in flexure or

mance by measurement.

suction catheter connectors shall be made_from material with a modulus of elasticity
n tension >70 MPa and shall be compatible with suction tubing having an inside diamg

6 mm (see Figure 1).

Check confor

mance by inspection of the technical file.

juirements for suction tubing are specified in the ISO 10079 series of InternationalStandards.

ples),

[72)

n the

pither
ter of

© ISO 2019 - All rights reserved
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6.4.5 *Suction catheters should be provided with a suction control device.
[ [ I
1 4 -/
L S |
4 2
R == =
| ] | 7
________ === =4 ____ F=—==
Key
1 fgmale conical suction catheter connector
2 fdmale cylindrical suction catheter connector
3 fdmale suction catheter connector with suction control device
4  male suction catheter connector
5 njale suction catheter connector with suction control-deévice
6  siyction catheter tip with eyes
7  Cpudé suction catheter tip with eyes
Higure 1 — Examples of designs for suction catheter connectors and suction cathéter tips

6.5

6.5.1

In ad

Additional requirements for closed suction catheters

General design

lition to the sequirements for suction catheters, closed suction catheters shall be suj

closedl suction catlieter manifold, a protective sleeve, and a suction control device. (See Figur

Checl conformdnce by inspection.

bplied with a
p 2).

© IS0 2019 - All rights reserved
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3
1 2
4
5
23
6
8 Jiz 8 -7
/.
9 9
11 H H
10 10
Key
1  protective¢ cap 7 closed suction catheter manifold
2 suction cdtheter connector 8~ machine end of the closed suction catheter manifold
3 suction cdntrol device 9  patient connection port
4  shaft of the suction catheter 10 suction catheter tip
5  protectivg sleeve 11 closed suction catheter manifold as a T-piece
6  flushing l{ne with non-return valve, 12 T-piece cap
female Lyer connector, and cap
NOTE The closed suction cathefershown is an example only. Actual systems can consist of other arrangements
and componeits not illustratedor listed.
Figure 2 — Example of closed suction catheter
6.5.2 Closed suction catheter manifold and connectors

6.5.2.1 The patient connection port shall be 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).

Check conformance by inspection of the technical file.

6.5.2.2 The machine end of the closed suction catheter manifold shall be a 22 mm female or 15 mm
male conical connector complying with ISO 5356-1.

Check conformance by inspection of the technical file.

6.5.2.3 *The closed suction catheter manifold should be free to rotate to minimize torsion on the airway
device and breathing set.

8 © IS0 2019 - All rights reserved
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NOTE See E.2.4.

6.5.2.4 Closed suction catheter manifolds shall include a means to prevent leakage of gases into the area
between the protective sleeve and the shaft.

Check conformance by the performance and test requirements specified in 6.6.4.

6.5.2.5 The closed suction catheter manifold shall be sufficiently transparent to allow visualization of
liquids and secretions.

Check conformance by visual inspection.

6.5.2)6 Inside surfaces of closed suction catheter manifolds should be smooth and free of sharp edges to
minimize kinking and deformation of the suction catheter.

6.5.2)7 *The internal volume at atmospheric pressure of the closed suctioncatheter nanifold not
including the volume of any female connectors shall be determined and stated in the instrudtions for use.
(See 9.3.1)

ChecK conformance by inspection of the technical file and the instructions for use.
6.5.3| Protective sleeve

6.5.3{1 The protective sleeve shall prevent direct user or, patient contact with the shaft.

Checl conformance by functional testing.

6.5.312 The protective sleeve shall be sufficiently flexible to allow unimpeded insertion ¢r removal of
the syction catheter to its intended length.

Checl conformance by functional testing.

6.5.3]3 The protective sleeve shallnot detach, rupture, or tear under normal use.

Checl conformance by the_performance requirements and tests specified in 6.6.1, and| the leakage
requitements and tests specified in 6.6.4.

6.5.3/4 The protective sleeve shall be sufficiently transparent to allow visualization of the shaft and of
its coptents duringdthe process of suctioning.

ChecH conformance by visual inspection.

6.5.4| C*Suction control device

6.5.4.1 The suction control device shall be securely attached to the shaft and the protective sleeve.

Check conformance by the performance requirements and tests specified in 6.6.1.

6.5.4.2 The suction control device shall not leak fluids in any position during normal use and single-
fault condition.

Check conformance by the performance and test requirements specified in 6.6.4.

6.5.4.3 The suction control device shall be designed such that

a) the “off” position can be locked, and

© IS0 2019 - All rights reserved 9
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b) the “on” position cannot be locked.

Check conformance by functional testing.

6.5.5 Flushing system

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 compatible with a male small-
bore connector complying with ISO 80369-7.

CAUTION — Attention is drawn to the risk of misconnection with intravascular devices.
Additional ri i i i imi i ecific
warnings on the labelling and in the instructions for use.

Check conformance by functional testing and inspection of the risk management file.

6.5.6 T-piece port
T-piece portg shall be provided with a retained, detachable end cap. (See Figure-2).

Check conformance by visual and functional testing.
6.6 Perfolmance requirements
6.6.1 Security of construction

6.6.1.1 When tested in accordance with Annex B, the force required to detach securely atthched
components ghall be not less than that specified in Table.2.

Check conformance by the test given in Annex B.

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

Designated'size Minimum force
(hm) (N)
1,33to 2,67 5
3to0 4,67 15
>5 20

6.6.1.2 WHhen tested-in accordance with Annex B, the force required to detach any component not
required to be securélyvattached shall be not less than that specified in Table 3.

Check conformanee by the test given in Annex B.

Table 3 — Minimum force required to detach any component not required to be securely

attached
Designated size Minimum force
(mm) (N)
to 3,0 0,5
>3,0 1

6.6.2 Shaft performance

The shaft shall not collapse when subjected to a pressure <40 kPa below atmosphere for <15 s at a
temperature of (23 + 2) °C with the tip occluded and if present, the suction control device set to maximum.

10
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Check conformance by functional testing.

6.6.3  Suction control device performance
The residual vacuum of the suction catheter, if provided with a suction control device, shall be <0,33 kPa.

Check conformance by the tests given in Annex C.

6.6.4 *Leakage

Closed suction catheters shall conform with the leakage requirements for the patient category for which

- - - | q L L ol 4
the dt VILT 1S llltClluCU IO UST (SCT 1dUIT 7T ).

ChecK conformance by the tests given in Annex D to the leakage limits in Table 4.

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

Patient category Intended delivered volume Leakage _limit At presgure
(ml) (ml/min) (hPa
Adult 2300 ml 70 60
Paediatric 50 ml <300 ml 40 60
Neonatal <50 ml 30 60

6.6.5| *Resistance to flow

The resistance to flow of a closed suction catheter shallconform to the limits for the patient category for
whiclj the device is intended for use. (see Table 5),

Checl conformance by testing using the test principles in 1SO 5367:2014, 5.5.2, to the resistfince limits in
Table)5.

Table 5 —'Resistance limit by patient category

Patient category Intended delivered Maximum At flow
volume resistance limit (1/min]
(ml) (hPa/1/min)
Adult >300 ml 0,03 30
Paediatrie 50 ml <300 ml 0,07 15
Neonatal <50 ml 0,4 2,5

7 Requirements for suction catheters supplied sterile

The requirements of ISO 18190:2016, Clause 7 apply.

8 Packaging
The requirements of ISO 18190:2016, Clause 8 apply.

9 Information supplied by the manufacturer

9.1 General

The applicable requirements of ISO 18190:2016, Clause 9 and the following apply.

© IS0 2019 - All rights reserved 11
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9.2 Marking

9.2.1 Suction catheters shall be marked with the following:

a) the designated size (see 6.2.1 and Table 1);

b) colour identification as specified in 6.2.2;

c) thelength in mm (see 6.2.5);

d) suction catheter connectors attached to a suction catheter with an angled tip shall indicate the
direction in which the tip points:

e) smaller gizes of suction catheters for paediatric use shall be provided with length marks, beginning
at least p cm from the tip, to represent the distance, in centimetres or parts thereof’from the
patient dnd;

f) for suctipn catheters, the shaft should have clearly visible marking at least every 2 cm along the
length of the part inserted into the airway device;

g) length rIarks shall be either in a single colour, such as black or blue, @rin accordance with the
colour c¢de as shown in Figure 3 and Table 6.

RED <{YELLOW GREEN
(| e 5 3 7 8
PURPLE
RED YELLOW GREEN ORANGE
Figure 3 — Suction catheter length marks and associated colour code
Table 6 — Suction catheter length marks and associated colour code
Length mark Colour identification between
(cm) length marks
13 Red
14 Blue
15 Yellow
16 Black
17 Green
18 Purple
19 Orange
20 Double-Red
21 Double-Blue
22 Double-Yellow
23 Double-Black
24 Double-Green
12 © IS0 2019 - All rights reserved
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9.2.2 Individual packs shall be marked with the following:

36:2019(E)

a) the designated size and the length in accordance with 6.2.1 and 6.2.5 respectively, expressed in
accordance with one of the following examples. Length can also be designated in centimetres:

1) 6 mm x 500 mm,

2) 6 mm (18F) x 500 mm, or

3) diameter 6 mm (18 F), length 500 mm.

b) for closed suction catheters, the internal volume of the closed suction catheter manifold in accordance

9.2.3
6.2.5

adal Pl e W 4
WItir 0027

desighated in centimetres:

a) 6lmm x 500 mm,

b) 6/mm (18F) x 500 mm, or

c) djiameter 6 mm (18 F), length 500 mm.

9.3

9.3.1

Instructions for use

The instructions for use shall state the internal volume at atmospheric pressure

suctidn catheter manifold not including the volume of\any female connectors.

9.3.2

For suction catheters intended to becused with tracheal tubes, the instructions

contajn a warning to the effect that the suction catheter is to be fully removed from the
before the tracheal tube is cut to length:

Shelf/multi-unit packs shall be marked with the designated size in accordance wjith 6.2.1 and
respectively, expressed in accordance with one of the following examples~ Length can also be

of the closed

for use shall
racheal tube

© IS0 2019 - All rights reserved
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Annex A
(informative)

Rationale

This annex provides a concise rationale for the important requirements of this document and is intended
for use by those who are famlllar with the subject of this document but who have not participated in

those develo
Subclause 3

Closed suctig
airways to 1
sleeve to pr

Itis common|
of a patient.

disconnection of the VBS from the tracheal tube, tracheostomy tube or other airway device

contrasts wi
the VBS befo

When used 3
to the ventila
connector at
port of the V}

Subclause 3

All closed suc
manifold des

Examples of
breathing sy
tubes, and bi

Subclause 3

ffurcated tubés. (See Figure 2).

the present requ1rements will facilitate any revisions of this document necessita
bments.

11 Closed suction catheter

n catheters are used for endotracheal or airway suctioning onpatients with art]
hinimize disturbance of the VBS. Closed suction catheters are provided with a prot

ination with secretions.

practice in critical care areas to use a closed suction catheter during mechanical venti
Use of a closed suction catheter allows uninterrupted mechanical ventilation w

th the use of a traditional suction catheter which yequires the opening or disconnect
e the application of the subatmospheric pressure to the respiratory tract.

s intended, a closed suction catheter and related suction equipment become an accq
tor and an extension of the VBS. When"a'VBS is equipped with a closed suction cathet
Lhe patient end of the closed suction catheter manifold becomes the 'new' patient conn
BS.

12 Closed suction catheter.manifold

tion catheters are encldsed within a protective sleeve and include a closed suction ca
gned to connect to the)airway and the VBS.

closed suction catheter manifolds can include a T-piece adaptor, Y-piece adaptor, a
stem connector,)a swivel adaptor, and other specialized adaptors for co-axial, mu

18 Suetion catheter connector

In the 4th ed

tion“of this document (ISO 8836:2014), the new term suction catheter connector rej

ntial

ed by

ificial
ective

oLect the user and the immediate environment (room surfaces{yoom air) by reducing the
risk of conta

lation
thout

This
ion of

ssory
o1, the
ection
theter
B-way

1tiple

blaces

+h

Payas el nravicaicly ¢ oIz foayant +avene oc +hn o n o ond +tha o dant s

what was dé

z aznith A3 f in
SEFoeea ProeviOasTy vy it TITalTy COTICTCIIT CCT TS oS ca e a Citiic—Citd, chc— auaptoT,— oI

male

end or the connector in various subclauses of the 3 edition (ISO 8836:2014). Consolidation of these
confusing terms is intended to clarify the requirements of this document.

Clause 4 General requirements for open and closed suction catheters

Suction catheters 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 through reference to ISO 18190:2016, Clause 4. The need
for a risk management file is a well recognized process through which the manufacturer 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 might also
be necessary to confirm the adequacy of the controls. See ISO 14971 for additional information.
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Some elements of device design, as appropriate, may be evaluated using biophysical or modelling
research whose validity has been established. Biophysical or modelling research includes the
application of physics and engineering to biological processes and may include anatomical modelling or
other means to simulate clinical use.

The materials used should allow construction of a suction catheter with the thinnest possible wall,

whilst at the same time maintaining resistance to collapse and kinking.

Subcl

ause 6.4 Suction catheter connector

The gender of the outlet connector on the suction catheter has not been specified as it needs to take into

accou

nt compatibility with the suction tubing to which it will be connected. Suction tubin

g is specified

in ISC
diamsé
be m3

10079-1, ISO 10079-2 and ISO 10079-3, but these International Standards only speg
pter of the tubing and do not specify the gender of the tubing inlet connector which.co
le or female.

It is @inderstood that small-bore connector systems cannot be designed to @vercome a

miscd
small
often
devic
canp
speci
or acq
acces

Subcl

nnection or to eliminate deliberate misuse. For example, the possibilit{?of the misco
tbore connector to a specialized patient-access port can still exist. Specialized patient
require the use of flexible materials which are intended to permitiaccess by a rang
bs or accessories, such as endoscopes, bronchoscopes and surgicalinstruments. These
ermit interconnection with some small-bore connectors. Theisks associated with the
hlized patient-access ports are not addressed by this document. Manufacturers of me
essories and the committees responsible for the development of standards for medic
sories that incorporate these specialized patient-access ports will need to assess thes|

ause 6.5.2.3 Closed suction catheter manifoldxrotation

The
set cé
the al
breat
force
user'’s
the al
desig
diffic

Subcl

lacement of the closed suction catheter adapter between the airway device and t
n impart torsional stress on the airway-device and the breathing set. To minimi?
ility of the closed suction catheter adapter to rotate independently of the airway dg
hing set will minimize this risk. It is typical practice for users to apply an axial force a
when assembling and disconnecting connectors. Having a manifold that rotates ca
ability to apply a rotation force/when disconnecting the closed suction catheter n
rway device and breathing Set.’ This can lead to difficulty in separation of the com
h of the closed suction cathieter manifold needs to account for both the risk of torque a
11ty in separation.

ause 6.5.2.7 Internal volume

Interpal volume is_jmportant because the design of the patient connection port should m

space]
minin

Subcl

to reduce the volume of rebreathed gases. The design of the patient connection pon
hize the accumulation of secretions.

ause\6:5.4 Suction control device

To re

Hduee the hazards associated with residual vacuum, all suction catheters used in th

ify the inner
uld therefore

1 chances of
nnection of a
raccess ports
re of medical
access ports
b use of these
dical devices
al devices or
e risks.

he breathing
re this effect
vice and the
Ed arotation

reduce the
anifold from
ponents. The
nd the risk of

nimize dead
t should also

P respiratory

tract should be provided with a suction control device.

Subclause 6.6.4 Leakage

Clinicians have noted the transmission of fluids from the suction 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 suction control device might be the 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 can 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 suction control device remains leak-free in all
positions, even when the machine end is blocked and positive pressure is applied to the patient end.
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Leakage limits are approximately 30 % of the anaesthetic and ventilator breathing system limits and

100 % of the

breathing set limit. (See ISO 5367, ISO 80601-2-12:2011 and ISO 80601-2-74131)

Table 4 recognizes that manufacturers use statistical methods in developing and testing their devices,
and that almost all devices in a manufacturing run have a leakage much lower than those shown in the
table. Furthermore, the variability in leakage from the assembled system is proportional to the square
root, rather than the sum of the number of devices placed in the circuit. Most failures attributable to
leaks occur as a result of a fault condition in the system, rather than a stacking of individual leaks. While
itis necessary to have some figure against which a manufacturer can test their products, this document
recognizes the variability inherent in the manufacturing process, and that it is statistically unlikely that
every device placed in the VBS will leak at the maximum allowable rate, and thus exceed the ventilator

budget. Thes

waluachays ad o+ 20 07 ~fF+rla
AV Arav)

root of 10, sd
be exceeded,

Subclause 6

abaan o yvantilataor b dagnt ot g S oot th o o
vdaliuL o ITdve UCTCTlIr ylu\f\f\d av Ul LIIC VOIILIIALVUIL UMMS\,L' U\'llls ul_ll_ll Ul\llllub\,l] CIIC O

that it is unlikely that even if 10 devices were placed in the circuit that the budget)y

6.5 Resistance to flow

Resistance limits are 15 % of the anaesthetic and ventilator breathing system limitsoand 100 %

breathing se
Annex D

Test method
methods dey
test methods
methods des

D.2.2

Temperaturg

F limit.

5 of suction control device performance on closed suction etitheters are based on hist

eloped by manufacturers of these devices. ISO/TC 121/SC 2 discussed at length altg
to assess leakage in simulated clinical conditions. ISO/TC 121/SC 2 agreed that th

cribed in this document are sufficient to meet needs at the time of publication.

conditions are the same as the normal opérating and test conditions for breathin

and heated humidifiers. See ISO 5367 and ISO 80601<2-74131.

uare
would

pf the

orical
rnate
e test

b sets
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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
carry

B.3.2
comp
force

B.4

Recoy]
Table

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

Apparatus

components.

Means of conditioning the suction catheter at (23 £ 2) °C at (50 %20) % relative umidity and

ng out the test under the same conditions.

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

Procedure

Condition the suction catheter at (23 * 2) 2Cand at (50 * 20) % relative humidit
out the 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:
siven in Table 2 or Table 3 has been reached.

Expression of results

d whether the comiponents become detached before the appropriate minimum fg
2 or Table 3 hasdeen reached.

at a rate of

7 for 1 h and

whether the
ite minimum

rce given in
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Annex C
(normative)

Measurement of residual vacuum

C.1 Principle

The effective
by measurin
relief positio

C.2 Appa

C.2.1 Flow
resistance to

ness of the suction control device as a means of relieving vacuum at the patient end isfjested
b the residual vacuum at the tip of the suction catheter with the suction control device fin the
h, while suction is applied to the machine end of the catheter.

ratus

meter, capable of measuring a flow of 30 I/min to an accurdcy"of within *+5 % pnd a
flow of less than 0,1 kPa at 30 I/min.

ftable vacuum pump.

meter, with an accuracy of +0,01 kPa.

dure

C.2.2 Adju
C.2.3 Mang
C.3 Procs
C.3.1 Asse

vacuum pu

mble the apparatus, as shown in Figure C.1, with the flowmeter fitted to the exit pf the
, ensuring an airtight fit between‘the suction catheter and the manometer.

C.3.2 Oper the suction control device to\the vacuum relief position. Switch on the vacuum pumjp and

adjust the applied vacuum until a flow 0f30 I/min is indicated on the flowmeter.

C.3.3 For cfosed suction catheters;detach the manometer, open the suction control device, switch ¢n the
vacuum punip and adjust thezapplied vacuum until the flow in Table C.1 is indicated on the flowineter,

then close the suction controldevice and attach the manometer.

C.4 Expré¢ssionofresults

Express the residual vacuum, in kilopascals, as indicated by the reading on the manometer.

18
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1

/

—

et

Key

1 flpwmeter

2 vacuum pump

3 syction catheter with suction control device

4  njanometer

X dptail of suction catheter shaft sealed to a manometer

Figure C.1 — Apparatus for residual vacuum test

Table C.1 — Suction catheter-designated size and minimum vacuum flow

Designated size Minimum vacuum flow
(1/min)

1,33 and 1,5 0,5
1,67 1
2,0 5
2,1 6
2,33 7

2,5 8,5

2,67 10

3,0 11,5

333 13

4,0 18

4,67 28
5,33 or larger 30
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