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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 procedures used to develop this document and those intended for its further maintenance are
described in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed for the
different types of ISO documents should be noted. This document was drafted in accordance with the
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

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

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation on the meaning of ISO specific terms and expressions related to conformity
assessment, as well as information about ISO’s adherence to the WTO principles in the Technical Barriers
to Trade (TBT) see the following URL: Foreword - Supplementary information

The committee responsible for this document is ISO/TC 121, Anaesthetic and respiratory equipment,
Subcommittee SC 8, Suction devices for hospital and emergency care use.

This third edition cancels and replaces the second edition (ISO 10079-2:1999), which has been technically
revised.

ISO 10079 consists of the following parts, under the general title Medical suction equipment:
— Part 1: Electrically powered suction equipment

— Part 2: Manually powered suction equipment

— Part 3: Suction equipment powered from a vacuum or positive pressure gas source

Annex A forms a normative part of this part of ISO 10079 while Annexes B, C and D are for information
only.

Annex B contains rationale statements for some of the requirements of this part of ISO 10079. The clauses
and subclauses marked with an asterisk (*) after their number have corresponding rationale contained
in Annex B, included to provide additional insight into the reasoning that led to the requirements and
recommendations that have been incorporated in this part of ISO 10079. It is considered that knowledge
ofthe reasons for the requirements will not only facilitate the proper application of this part of ISO 10079,
but will expedite any subsequent revisions.
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INTERNATIONAL STANDARD ISO 10079-2:2014(E)

Medical suction equipment —

Part 2:
Manually powered suction equipment

1 Scope

This part of ISO 10079 specifies safety and performance requirements for manually powered suction
equipment intended for oro-pharyngeal suction. It applies to equipment operated by foot or by hand or
both. Annex D illustrates the three parts of ISO 10079 by providing a schematic for typical systems.

The commonest use of manually powered suction is in situations outside of health care settings often
described as field use or transport use. Use in these situations may involve extreme conditions of
weather or terrain. Additional requirements for suction equipment intended for field and/or transport
use are included in this part of ISO 10079.

This part of ISO 10079 does not apply to the following:
a) end pieces such as suction catheters, Yankauer sucker and suction tips;
b) dental suction equipment;

c) mucus extractors, including neonatal mucus extractors.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For dated references, only the edition cited applies. For undated
references, the latest edition of the referenced document (including any amendments) applies.

ISO 5356-1, Anaesthetic and respiratory equipment — Conical connectors — Part 1: Cones and sockets
ISO 7000%, Graphical symbols for use on equipment — Registered symbols

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

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

[SO 15223-1, Medical devices — Symbols to be used with medical device labels, labelling and information to
be supplied — Part 1: General requirements

[SO 80369 (all parts), Small-bore connectors for liquids and gases in healthcare applications
[EC 62366, Medical devices — Application of usability engineering to medical devices

EN 1041, Information supplied by the manufacturer of medical devices

3 Terms and definitions

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

1) The graphical symbol collections of ISO 7000, ISO 7001 and ISO 7010 are also available on the Online Browsing
Platform http://www.iso.org/obp.
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31
collection container
container in which liquids and solid particles are collected

3.2

end-piece

that part of the suction equipment applied to the patient which begins at the site where material is
drawn in and ends at the first detachable connection

Note 1 to entry: Examples of commonly used end-pieces are a Yankauer sucker and a suction catheter.

3.3
exhaust port
opening through which exhaust gas is discharged

34

field use

use of suction equipment in situations outside of the health care facility at the site of accidents or other
emergencies

3.5
filter
device for retention of particulate matter

3.6
free air flowrate
rate of unrestricted flow of air through a designated inlet

3.7
inlet port
opening through which liquid, solid particles or gas enter

3.8
intermediate tubing
tubing between the collection container and the vacuum source

39
manually powered suction
generation of vacuum by direct human effort

3.10
overfill protection device
device intended to prevent liquid or solid particles from entering the intermediate tubing

3.11

single fault condition

condition in which a single means for protection against a safety hazard in equipment is defective or a
single external abnormal condition is present

Note 1 to entry: Maintenance of equipment is considered a normal condition.

3.12
suction
application of vacuum to remove liquid, solid particles or gas

3.13
suction tubing
tubing for conduction of liquid, solid particles or gas between the end-piece and the collection container

3.14
transport use
use during patient transport outside of a health care facility (e.g. in an ambulance or aeroplane)
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3.15
vacuum level
pressure less than atmospheric pressure

Note 1 to entry: In this part of ISO 10079, vacuum level is expressed as a difference from atmospheric pressure.

3.16
vacuum level indicator
device for displaying the vacuum level

3.17
vacuum source
component of device for generating vacuum

4 General requirements
4.1 Risk management

4.1.1 This part of ISO 10079 specifies requirements that are generally applicable to risks associated
with manually powered suction equipment. An established risk management process shall be apphed to
the design of the device. The risk management process shall include the following elements: :

— risk analysis;

— risk evaluation;

— risk control;

— production and post-production information.
EXAMPLE ISO 14971.

Check compliance by inspection of the risk management file.

4.1.2 Manually powered suction equipment shall, when transported, stored, installed, operated in
normal use and maintained according to the instructions of the manufacturer, present no risks that are
not reduced to an acceptable level using risk management procedures in accordance with ISO 14971 and
which are associated with their intended application, in normal and in single fault condition.

NOTE Asituationinwhich a faultis not detected is considered a normal condition. Fault conditions/hazardous
situations might remain undetected over a period of time and, as a consequence, might lead to an unacceptable
risk. In that case, a subsequent detected fault condition needs to be considered as a single fault condition. Specific
risk control measures need to be determined within the risk management process to deal with such situations.

Check compliance by inspection of the risk management file.

4.1.3 Where requirements of this part of ISO 10079 refer to freedom from unacceptable risk, the
acceptability or unacceptability of this risk shall be determined by the manufacturer in accordance with
their policy for determining acceptable risk.

Check compliance by inspection of the risk management file.

4.1.4 The manufacturer may use type tests different from those detailed within this part of ISO 10079,
if an equivalent degree of safety is obtained. Alternative test methods shall be validated against the test
methods specified in Annex A of this part of ISO 10079.

Check compliance by inspection of the technical file.
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4.2 Usability

The manufacturer shall address, in accordance with IEC 62366, the usability engineering process, and
the risk resulting from poor usability.

Check compliance by inspection of the usability engineering file.

4.3 Clinical investigation

Where appropriate, clinical investigation shall be performed under the conditions for which performance
is claimed, and documented in the risk management file. The clinical investigation shall comply with the
requirements of ISO 14155.

NOTE 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 of either the device in question or a similar
device for which equivalence to the device in question can be demonstrated.

Check compliance by inspection of the risk management file.

4.4 Biophysical or modelling research

Where appropriate, validated biophysical or modelling research shall be performed under the conditions
for which performance is claimed and documented in the risk management file.

Check compliance by inspection of the technical file.

5 C(Cleaning, disinfection and sterilization

Parts of the suction equipment which may be subject to contamination shall either be for single use
or capable of being cleaned and disinfected or sterilized as appropriate. This includes filters, suction
tubing and collection containers.

Parts intended for re-use shall meet the requirements of Clauses 7 and 9, as appropriate, after
those components have been submitted to 30 cycles of cleaning and disinfection or sterilization as
recommended by the manufacturer.

Check compliance by functional testing.

6 Design requirements
6.1 Collection container

6.1.1 General
The collection container shall clearly show the level of contents in normal use.

Check compliance by inspection.

6.1.2 Container capacity and usable volume

6.1.2.1(*)For suction equipment intended for field use with overfill protection, the usable volume of the
collection container shall be not less than 300 ml.

Copyright International Organization for Standardization © IS0 2014 - All FlghtS reserved

Provided by IHS under license with ISO Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs
No reproduction or networking permitted without license from IHS Not for Resale, 05/06/2014 13:05:55 MDT



1ISO 10079-2:2014(E)

6.1.2.2(*)For suction equipment intended for field use and which is intended to continue operating
when the collection container is full, the volume of the collection container shall be notless than 200 ml.
Check compliance by functional testing and inspection.

6.1.2.3For all other suction equipment, including suction equipment intended for transport use, the
usable volume of the collection container shall be not less than 500 ml.

Check compliance by inspection and the tests given in A.2.

6.1.3 Container strength

The collection container shall notimplode, crack or permanently deform and shall meet the requirements
of Clauses 7 and 9, as appropriate, after being subjected to a pressure of either 120 % of the manufacturer’s
recommended maximum vacuum level or 95 kPa below atmospheric, whichever is less, for 5 min.

Containers intended for re-use shall be tested after 30 cycles of cleaning and disinfection or sterilization
as recommended by the manufacturer.

Check compliance by the test given in A.3.
6.2 Connections

6.2.1 Tubing connectors for collection containers

The connectors for the suction tubing and the intermediate tubing shall be designed to facilitate correct
assembly or clearly marked to indicate correct assembly when all parts are mated.

Check compliance by functional testing and inspection.

NOTE Incorrect connections have frequently been a cause of spill over into the vacuum source and a loss of
suction.

6.2.2 Inletport

The inside diameter of the suction tubing connector (inlet port of the collection container) shall be at
least 6 mm and the inside diameter of the suction tubing connection (inlet port) shall be equal to or
larger than the inside diameter of the largest tubing size as specified by the manufacturer.

The inlet shall not be compatible with any conical connector specified in ISO 5356-1 or small-bore
connectors specified in ISO 80369 (all parts).

Check compliance by functional testing and inspection.

NOTE Because of the risk of misconnection, the internal diameter of the inlet port of the collection container
should not be greater than 14 mm.

6.2.3 Exhaust port
It shall not be possible to connect suction tubing to the exhaust port.

Check compliance by functional testing.

6.3 Suction tubing
6.3.1Suction tubing shall have an inside diameter of not less than 6 mm.
The degree of collapse of the suction tubing shall be less than 0,5 throughout its entire length.

Check compliance by the tests given in A.4 using the tubing specified by the manufacturer of the suction
equipment.
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6.3.2(*)Suction tubing supplied or recommended by the manufacturer shall have a minimum length of
1,3 m.

NOTE Suction performance may be markedly affected by the length and diameter of the tubing between the
collection container and end-piece. See Annex C.

6.4 Vacuum level indicators
Vacuum level indicators, if present, shall have the following specifications.

a) The full-scale of analog vacuum level indicators shall not be more than 200 % of the maximum
vacuum level below atmospheric pressure as specified by the manufacturer.

b) Analog displays shall have graduations not less than 2 mm apart, each graduation representing not
more than 5 % of the full-scale value.

c) Vacuum level indicators shall be accurate to within * 5 % of the full-scale value.

Check compliance by inspection and functional testing.

7 Operational requirements

7.1 Ease of operation
The sﬁction equipment shall be designed to be operated by one person unaided.

Foot-operated suction equipment should require a force of less than 350 N (approximately 35 kg), and
hand-operated suction equipment should require a force of less than 45 N (approximately 4 kg).

Check compliance by functional testing.

7.2 Dismantling and reassembly

Suction equipment intended to be dismantled by the user (e.g. for cleaning) shall be designed to facilitate
correct reassembly or marked to indicate correct reassembly. After dismantling and reassembling, in
accordance with the manufacturer’s instructions, the suction equipment shall meet the requirements of
Clause 9 as appropriate.

7.3 Mechanical shock

Suction equipment intended for field and/or transport use shall meet the requirements of Clause 9 after
being dropped from a height of 1 m onto a concrete floor in the worst-case mode.

If the suction equipment can be operated outside its carrying case, individual parts of the suction
equipment shall be drop-tested as above and reassembled. The reassembled suction equipment shall
meet the requirements given in Clause 9, as appropriate.

Check compliance by the tests given in A.5.
7.4 Stability

7.4.1 Foot-operated suction equipment intended for field use and/or transport use shall meet the
requirements of Clause 9, as appropriate, when placed on a surface of (20 + 2)° slope from the horizontal.
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7.4.2 Foot-operated suction equipment not intended for field use and/or transport use shall meet the
requirements of Clause 9, as appropriate, when placed in any position on a surface of (10 + 1)° slope from
the horizontal, unless excluded by the manufacturer.

Check compliance by functional testing.
7.5 Protection devices

7.5.1 Contamination protection device
There shall be a means to prevent contamination of the vacuum pump e.g. microbial filter.

Check compliance by inspection.

7.5.2 Overfill protection device

When an overfill protection device is operated suction shall cease and no more than 5 ml of fluid shall
pass downstream of the overfill protection device.

If the overfill protection device is integral with the collection container, it shall not activate until at least
90 % of the stated capacity of the collection container has been reached.

Means to prevent foam passing downstream into the vacuum source shall be provided.

Check compliance by the tests given in A.2.

7.6 Immersion in water

Suction equipment intended for field use shall meet the requirements of Clause 9 as appropriate after
being dropped into water from a height of 1 m and immersed for 10 s.

Check compliance by the test given in A.6.

8 Physical requirements for field and transport use suction equipment

8.1 (*)Dimensions

Suction equipment intended for field use, including any carrying case or frame, shall pass through a
rectangular opening having dimensions of 600 mm x 300 mm.

NOTE Suction equipment is often combined with resuscitation equipment which may make it impossible to
define the mass or dimensions for suction equipment alone. In these circumstances this subclause may not apply,
but the mass and dimensions of all equipment intended for field use should be as small as possible.

Check compliance by functional testing.

8.2 Mass

The mass of suction equipment intended for field use, complete with its carrying case or frame and
accessories, shall not exceed 6 kg.

NOTE Suction equipment is often combined with resuscitation equipment, which may make it impossible
to define a mass for suction equipment alone. In these circumstances this item may not apply, but all equipment
intended for field use should be as light as possible.

Check compliance by functional testing.
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9 Performance requirements for vacuum level and flowrate

9.1 Vacuum level

Suction equipment shall develop a vacuum level of at least 40 kPa below atmospheric pressure within
10 s.

Check compliance by the test given in A.7.

9.2 Free air flowrate
The peak free air flowrate shall be at least 0,33 1/s (20 1/min).

Check compliance by the test given in A.8.

9.3 Pharyngeal suction

Equipment intended for pharyngeal suction shall evacuate 200 ml of simulated vomitus in not more
than 10 s.

Check compliance by the test given in A.9.

10 (*)Resistance to environment of suction equipment for field and/or transport
use
10.1 Operating conditions

Suction equipment intended for field use and/or transport use shall meet the requirements of Clauses 7
and 9, as appropriate after being subjected to temperatures of - 18 °C and + 50 °C.

Check compliance by the tests given in A.10.2.1 and A.10.2.2.

10.2 Storage

Suction equipment intended for field use and/or transport use shall meet the requirements of Clauses 7
and 9, as appropriate after being subjected to temperatures of - 40 °C and + 60 °C.

Check compliance by the tests given in A.10.2.3 and A.10.2.4.

11 Marking

11.1 Use of symbols

Marking and information to be supplied by the manufacturer shall comply with EN 1041 and contain
where appropriate symbols as specified in ISO 7000 or ISO 15223-1.

Check compliance by inspection.

11.2 Equipment

The following information shall be permanently and legibly marked on the suction equipment or on
parts of it, where applicable:

a) the name or trade name and address of the manufacturer and, in addition, the name and address of
the authorized representative where applicable;

b) details necessary for the user to identify the device and the contents of the packaging;

Copyright International Organization for Standardization o ©1S0°2014 -+ All FlghtS reserved

Provided by IHS under license with ISO Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs
No reproduction or networking permitted without license from IHS Not for Resale, 05/06/2014 13:05:55 MDT



f)

g)

h)

j)

k)
D)

m)

1ISO 10079-2:2014(E)

the word “sterile”;
batch code preceded by the word “LOT”, or serial number;

an indication of the date by which the device, or parts thereof, can be used in safety, expressed as
the year and month;

an indication that the device, or parts thereof, are for single use (manufacturer’s indication of single
use shall be consistent);

words indicating “exhaust” on the exhaust port, if a single opening is provided. A single opening
may allow a misconnection and should be labelled; a multiple hole exhaust system is unlikely to be
misconnected;

words indicating “inlet” at the connection to the collection container, unless misconnection is
prevented by a design feature;

for collection containers having a capacity of 500 ml or greater, the usable volume, expressed in
millilitres, and graduations with intervals not less than 50 ml and not more than 250 ml;

all equipment generating suction shall be marked with words indicating suction. This marking shall
be visible in the normal working position;

an indication that the equipment is intended for pharyngeal suction only;

if the suction equipment is intended for use in the field and/or transport, it shall be marked on the
equipment case as not suitable for use at ambient temperatures below ...°C or above ...°C. If no case
is provided, the statements shall be marked on the equipment;

all markings on the vacuum level indicator shall be legible to an operator having visual acuity,
corrected if necessary, of atleast 1,0, 1 m from the vacuum level indicator at an illuminance of 215 Ix
of white (simulated day-) light.

Check compliance by inspection.

11.3 Equipment or carrying case

The following information shall be permanently marked on the carrying case, or on the suction
equipment when there is no carrying case.

The performance category such as “pharyngeal suction”, as appropriate or the vacuum and flowrate
ranges for patient use, with the marking visible in the normal operating position.

Check compliance by inspection.

12 Information to be supplied by the manufacturer

The manufacturer shall provide the following information in the accompanying documents:

a) the name or trade name and address of the manufacturer and, in addition, the name and address of
the authorized representative where applicable;

b) the intended purpose of the device, if not obvious;

c) awarning that the suction equipment should only be used by persons who have received adequate
instructions in its use;

d) instructions on how to make the suction equipment operational in all intended modes of operation,
and any limitations on the use of the equipment;
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f)

g)

h)

p)

q)

y)

guidance on performance as either
1) the type of equipment, e.g. pharyngeal suction, or
2) the vacuum level and flowrate obtainable;

instructions for the dismantling and reassembly of components, if applicable (see 7.2), including an
illustration of the component parts in their correct relationship;

instructions that the user should carry out the manufacturer’s recommended test procedure after
dismantling and reassembly of the equipment [see 12 j)];

a specification detailing
1) operating environment limits,
2) storage environment limits;

fhe recommended methods for cleaning and disinfection or sterilization of all reusable parts and an
estimated life in terms of use cycles (see Clause 5);

suction equipment function test(s) which must be performed by the user prior to use;

size and type of tubing and connection to the collection container, including any maximum length,
if applicable;

useable volume of the collection container;
list of parts that can be replaced by the user, including part numbers;

details of the operation of any overfill protection device fitted to the collection container assembly
and the usable capacity of the collection container in all the recommended inclined planes of
operation;

method of emptying the collection container and operation after overflow has occurred;

a statement advising removal and servicing of the equipment if liquid or solid has been drawn into
the vacuum pump;

NOTE In some cases, this may require servicing by the manufacturer or his authorized agent.

if applicable, a statement that suction ceases when the overfill protection device operates, and the
method of correcting this situation;

the method of controlling frothing in the collection container, if applicable;
disclosure of any components containing natural rubber latex;
any special storage and/or handling conditions;

recommendations for maintenance, including a recommendation for frequency of approved or
factory service;

fault-finding and correction procedures;
whether or not the suction equipment is suitable for use in an MRI environment;
any warnings and/or precautions to take;

the date of publication and/or revision of the manual.

Check compliance by inspection.
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Annex A
(normative)

Test methods

A.1 General

The apparatus and test methods specified in this annex are not intended to exclude the use of other
measuring devices or methods which yield results of an accuracy equal to or greater than those specified.
In case of dispute, the methods given in this part of ISO 10079 shall be the reference methods.

A.2 Test for collection container usable volume, and overfill protection

A.2.1 Devices with overfill protection

Connect the overfill protection device in accordance with the manufacturer’s instructions. Manually
suck water at room temperature into the collection container until the shut-off mechanism of the overfill
protection device is activated. Note the water level. Run the equipment for a further 2 min. Measure the
volume of water which has passed the shut-off mechanism of the overfill device. Measure the volume
collected in the collection container at the time the overfill protection device is activated.

For re-usable suction equipment, perform the test after the equipment has been subjected to 30 cycles
of cleaning and disinfection or sterilization as recommended by the manufacturer.

A.2.2 Devices with no overfill protection

Fill a graduated cylinder with 300 ml of water at room temperature and operate the suction equipment
until the collection container is full. Measure the volume of water remaining in the graduated cylinder.
Withoutemptying the collection container, continue to operate the suction equipment until the graduated
cylinder is emptied.

NOTE When carrying out this test, water may be ejected from the exhaust port or from an overflow outlet.

For re-usable suction equipment, perform the test after the equipment has been subjected to 30 cycles
of cleaning and disinfection or sterilization as recommended by the manufacturer.

A.3 Test for collection container strength

Place the collection container and the filter assembly (if present) or the complete suction equipment
(if the equipment has an integrated collection container) in a protective enclosure, at 20 °C to 25 °C.
If an in-line filter is used or recommended, attach the filter for the test. Attach a vacuum source to the
outlet port. Evacuate the collection container and accessories (if present) under test to 120 % of the
manufacturer’s recommended maximum vacuum level or to a vacuum level not exceeding 95 kPa below
atmospheric pressure, whichever is less. Hold the vacuum level for 5 min, and then release. Repeat the
procedure once.

CAUTION — This test can be hazardous. Proper care should be taken to protect personnel from
possible flying debris.
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For re-usable collection containers or re-usable filter assemblies, perform the test after the equipment
has been subjected to 30 cycles of cleaning and disinfection and/or sterilization as recommended by the
manufacturer.

NOTE In some suction equipment, the collection container is integrated with the suction equipment.

Inspect for implosion, cracking or permanent deformation of the collection container and the filter
assembly.

Then test the suction equipment for compliance with the requirements given in Clauses 7 and 9 as
appropriate.

A suitable test apparatus is shown in Figure A.1.
2

Key

1 vacuum source

2 Ey vacuum level indicator

3 protective enclosure (loose fitting, not sealed)
4 closed to atmosphere

5 collection container under test

Figure A.1 — Typical apparatus for testing collection container strength

A.4 Test for degree of collapse for suction tubing

At 20 °C to 25 °C, uncoil the suction tubing to its full length and plug one end to prevent any air flow
through it. Attach a vacuum source to the other end of the tubing and adjust the vacuum level to the
maximum specified by the manufacturer. If there is no disclosed maximum, conduct the test at 60 kPa
below atmospheric pressure. Hold this vacuum level for 5 min. Calculate the degree of collapse A by
measuring the outside diameter of the suction tubing along its length with callipers, as illustrated in

Figure A.2.

Repeat the test while the tube is loosely coiled around a 100 mm diameter cylinder.
NOTE Narrow grooves may be cut in the cylinder to aid calliper measurement.
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Figure A.2 — Test apparatus for degree of collapse for suction tubing

A.5 Drop test

Drop the suction equipment from a height of 1 m onto a concrete floor in the worst-case mode, then test
the suction equipment for compliance with the requirements given in Clauses 7 and 9 as appropriate.
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A.6 Immersion in water

Immerse the suction equipment by dropping from a height of 1 m into a water reservoirImx 1 mx 1 m
and leave in the water for 10 s. Expel the water for 7 s, then test the suction equipment for compliance
with the requirements given in Clauses 7 and 9 as appropriate.

A.7 Test for vacuum level

Set up the suction equipment with the collection container in place, and fita vacuum level indicator to the
container inlet, thus totally occluding the tubing. Operate the equipment at a frequency not exceeding
2 Hz. Record the reading of the vacuum level indicator after 10 s.

NOTE A short tube may be required to connect the vacuum level indicator to the container inlet.

A.8 Test for free air flowrate

Connect a flow-measuring device with a response time of not more than 100 ms, an accuracy of at
least 0,05 1/s over the range 0,1 I/s to 0,5 1/s and a resistance of not more than 2 Pa/l/s (such as a
pneumotachograph) in series with a chamber having a volume of (100 *+ 10) ml. Attach the suction
equipmentin a gas-tight manner to the 100 ml chamber (see Figure A.3 for a typical test set-up). Operate
the suction equipment according to the manufacturer’s instructions and record the flowrate.

1

77 “

v

Key

1 flow-measuring device

2 connecting piece (inside diameter 10 mm to 20 mm and less than 100 mm length)

3 chamber (100 ml)

4 connecting tubing (inside diameter 10 mm, length 1,3 m) or suction tubing as recommended by the

manufacturer
5 equipment under test

Figure A.3 — Apparatus for testing free air flowrate

1A — i
Copyright International Organization for Standardization © 1S0 2014 - All FlghtS reserved

Provided by IHS under license with ISO Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs
No reproduction or networking permitted without license from IHS Not for Resale, 05/06/2014 13:05:55 MDT



1ISO 10079-2:2014(E)

A.9 Test for pharyngeal suction

A.9.1 Test material and apparatus

A.9.1.1 Simulated vomitus

Prepare the simulated vomitus by dissolving 10 g of food grade xanthan gum in 11 of distilled water and
adding 100 g of 1 mm diameter glass beads having a specific gravity of approximately 2,55.

NOTE 0,1 % (mass fraction) benzoic acid may be added as a preservative.

A.9.1.2 Graduated cylinder

Use a graduated cylinder, having a capacity of atleast 300 ml with graduations no more than 50 ml apart.

A.9.2 Procedure

Agitate the simulated vomitus to disperse the glass beads immediately before testing. Pour 250 ml at
ambient temperature into the graduated cylinder. Attach the suction tubing to the suction equipment
and operate the equipment with the level of the simulated vomitus at the same horizontal level as the
top of the collection container. Place the suction tubing into the graduated cylinder and record the time
taken to evacuate 200 ml of the simulated vomitus.

A.10 (*)Test for resistance to environment of suction equipment for field and/or
transport use

A.10.1 General

Following completion of each of the procedures in A.10.2, test the suction equipment for compliance
with the requirements given in Clauses 7 and 9 as appropriate.

A.10.2 Procedure

A.10.2.1 Low temperature operation

Place the suction equipment in an environment chamber, maintained at a temperature of (-18 * 2) °C, for
4 h or until the temperature of the test system stabilizes. At the end of this period, remove the suction
equipment from the chamber and allow it to stand at a temperature of between 18 °C and 22 °C and
a relative humidity of between 40 % and 70 %. Within 5 min, start operating and testing the suction
equipment.

A.10.2.2 High temperature operation

Place the suction equipment in an environmental chamber, maintained at a temperature of (50 + 2) °C
and with a relative humidity of at least 95 %, for at least 4 h or until stabilized. At the end of this period,
remove the suction equipment from the chamber and allow it to stand at a temperature of between 18 °C
and 22 °C and a relative humidity of between 40 % and 70 %. Within 5 min, start operating and testing
the suction equipment.

A.10.2.3 Low temperature storage

Place the suction equipment in an environment chamber, maintained at a temperature of (-40 = 5) °C,
for a period of at least 24 h. At the end of this period, remove the suction from the chamber and allow it
to stand at a temperature of between 18 °C and 22 °C and a relative humidity of between 40 % and 70 %
for 4 h. At the end of this period, test the suction equipment.
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A.10.2.4 High temperature storage

Place the suction equipment in an environment chamber, maintained at a temperature of (60 * 5) °C
and at 40 % to 70 % relative humidity, for a period of at least 24 h. At the end of this period, remove the
suction equipment from the chamber and allow it to stand at a temperature of between 18 °C and 22 °C
and a relative humidity of between 40 % and 70 % for 4 h. At the end of this period, test the suction

equipment.
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Annex B
(informative)

Rationale statement

B.1 General

Remarks made in this annex apply to the relevant clauses and subclauses in the main body and are
indicated in this annex by square brackets.

B.2 Container capacity [see 6.1.2.1 and 6.1.2.2]

The specified volume is intended to allow effective clearance of the pharynx twice. The pharyngeal
volume is usually less than 150 ml.

B.3 Length of suction tubing [see 6.3.2]

A length of 1,3 m will allow the suction equipment to be operated on the floor when being used in a
ipatient who is on a bed or trolley.

%B.4 Dimensions [see 8.1]

The dimensions, applied to equipment intended for use outside a health care facility, were chosen to
allow suction equipment to pass through narrow openings such as car windows, manholes or other
narrow openings in disaster situations.

B.5 Resistance to the environment [see Clause 10]

The conditions specified for operating and storage conditions have been aligned with ISO 10651-4.
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Annex C
(informative)

Lumen size and its effect on flowrate

Suction performance is markedly affected by the length and the diameter of the tubing between the
collection container and the end-piece.

Effective suction depends on adequate flowrate and pressure. If suction tubing has an internal diameter
of less than 6 mm, the pressure drop and restriction of flow may result in inadequate suction for some
application.

The laminar flowrate of fluid (gas or liquid) is approximately proportional to the fourth power of the
inside diameter (ID) of the lumen, and inversely proportional to the length.

For each system, it is suggested that the largest diameter and shortest tube which is practical be used.

Table C.1 shows the relative flowrates of various diameters of straight tubing under similar conditions.
The flowrate through a 6,4 mm ID tube is designated as 100 %.

Table C.1 — Effect of lumen size on flowrate

lpternal Flowrate Estimated pressure drop over Approximate water flowrate
diameter 2 m lengtha through 2 m lengthb
mm % kPa 1/min
4,8 30 6,26 2,7
5 40 5,20 3,2
57 60 3,33 4,0
6 80 2,53 4,7
6,4 100 2,00 5,5
7 150 1,33 6,2
7,1 160 1,07 6,5
7,9 240 0,67 7,7
8 250 0,64 7,8
a  Estimated loss of vacuum level per 2 m length of straight tubing with flowrate of 20 1/min of air at a vacuum level
of 40 kPa below atmospheric pressure. Specific brands of tubing may give slightly different results depending on the
smoothness of the lumen and properties of the material.
b These flowrates are for horizontally positioned tubing at ambient temperature and an applied vacuum level of 40 kPa
below atmospheric pressure.
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Annex D
(informative)

Schematic of suction equipment
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1 vacuum level indicator
2 filter
3 collection container
4  vacuum regulator
NOTE The items of suction equipment shown are typical examples. Actual systems may consist of other

arrangements and components.

Figure D.1 — Schematic of suction equipment covered in ISO 10079
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