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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

ith 1SO_also take part in the work

ISO collabarates closely with the International Flectrotechnical

Commisy

Internatid

Draft Intq

ion (IEC) on all matters of electrotechnical standardization.
nal Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 3.

rnational Standards adopted by the technical committees are circulated to the mémber bodie

Publicatipn as an International Standard requires approval by at least 75 % of the member.bodies castin

Internatid

nal Standard 1SO 10079-2 was prepared by Technical Committee~ISO/TC 121, Anae€

respiratoly equipment, Subcommittee SC 8, Suction devices for hospital and emergency care use.

This second edition cancels and replaces the first edition (ISO 10079-2:1992)ywhich has been technical

ISO 1007

U Part

[ Part

0 Part

9 consists of the following parts, under the general title Medieal suction equipment:
1: Electrically powered suction equipment — Safety requirements
2: Manually powered suction equipment

3: Suction equipment powered from vacuum orpressure source

Annex Alforms a normative part of this part of ISO:10079. Annexes B and C are for information only.

5 for voting.
j a vote.

sthetic and

y revised.
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Medical suction equipment —

Part 2:
Manually powered suction equipment

1 Scope

This part of ISO 10079 specifies safety and performance requirements for manually. powered medjcal suction
equipment intended for oro-pharyngeal suction. It covers equipment operated by feot or by hand or both (see
Figure 1), Non-electrical suction equipment which may be integrated with electrical equipment is included in the
scope of this part of ISO 10079.

This par{ of ISO 10079 does not apply to electrically powered suction equipment, whether mains electricity- or
battery-ppwered, which is dealt with in ISO 10079-1, nor to suction equipment powered from a vacuum [or pressure
source which is dealt with in ISO 10079-3, nor to the following:

a) central power supply (by vacuum/compressed air generation); piping systems of vehicles and buildings, and
wall iconnectors;

b) cathpther tubes, drains, curettes and suction tips;

c) syringes;

d) dental suction equipment;

e) WasT; gas scavenging systems;

f)  labofatory suction;

g) autotransfusion systems;

h) pasgive urinary drainage;

i) clos¢d systems faf\wound drainage;

i) gravjty gastric.drainage;

k) orally operated mucous extractors;

[) suctiomeguipmentwherethecottectiomcontaimer s downstreanm of thevacuurmpomp;
m) equipment marked as suction unit for permanent tracheostomy;

n) ventouse (obstetric) equipment;

0) neonatal mucous extractors;

p) breast pumps;

q) liposuction;

r) uterine aspiration;

s) thoracic drainage.
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Applicable standard Power source
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Key
Vacuum [ndicator
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Collectiof container
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NOTE 1 190 10079-1 applies to mains-electricity- and battery-powered suction equipment. ISO 10079-2 applies tq manually
powered sugtion equipment. ISO 10079-3_applies to suction equipment powered from a vacuum or pressure source.

NOTE 2 Components illustrated are-not necessarily required by this part of ISO 10079.

NOTE 3 Spction equipment shown is an example only, and actual systems may consist of other arrangements and
components [which are not illustrated.

Figure 1 — Examples of suction equipment

2 Normative, references

The following normative documents contain provisions which, through reference in this text, constitute provisions of
this part of ISO 10079. For dated references, subsequent amendments to, or revisions of, any of these publications
do not apply. However, parties to agreements based on this part of ISO 10079 are encouraged to investigate the
possibility of applying the most recent editions of the normative documents indicated below. For undated
references, the latest edition of the normative document referred to applies. Members of ISO and IEC maintain
registers of currently valid International Standards.

ISO 5356-1:1996, Anaesthetic and respiratory equipment — Conical connectors — Part 1: Cones and sockets.
ISO 8836:1997, Suction catheters for use in the respiratory tract.

ISO 10079-1:1999, Medical suction equipment— Part1: Electrically powered suction equipment — Safety
requirements.
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3 Terms and definitions

2:1999(E)

For the purposes of this part of ISO 10079, the terms and definitions given in ISO 10079-1 and the following apply.

3.1
manually
manually

powered vacuum
generated vacuum

generation of vacuum by human effort with a hand or foot or both

3.2

transportable equipment

equipme
supply, W

4 Clea

4.1 The
subject 1
disinfecti

4.2 Any|
sterilized

4.3 Suc
given in
cycles of

4.4 Suc
recomme

5 Desi

NOTE
safety is @

5.1 Cor
5.1.1 Cq
The con
facilitate

checked

The cons

Nt which is intended to be easily moved from one place to another, whether or not connectedto
ithout an appreciable restriction of range

ning and sterilization

suction equipment shall meet the requirements given in 8.1 to 8.3 after/those component
0 contamination and which are intended for re-use have been submitted to 30 cycles
bn and/or sterilization as recommended by the manufacturer.

filters installed shall either be of the disposable type or be capable of being cleaned, disinfd
for re-use in accordance with 4.1.

lion equipment incorporating a re-usable collection container assembly shall comply with the rg
8.1 to 8.3, as appropriate, before and after the collection” container assembly has been subj
cleaning, disinfection and/or sterilization as recommended by the manufacturer.

lion tubing shall either be for single use or be_eapable of being cleaned, disinfected and/or
nded by the manufacturer.

N requirements

The constructional requirementsymay deviate from those detailed in this part of ISO 10079 if the equiv
btained.

nectors

llection container,connectors

nectors for thelsuction tubing and the intermediate tubing to the vacuum source shall be
correct assembly or marked to indicate correct assembly when all parts are mated. Compliar

by inspection.

btruction of the connections has frequently been a source of spillover into a vacuum pump.

the vacuum

5 which are
bf cleaning,

cted and/or

bquirements
ected to 30

sterilized as

alent level of

Hesigned to
ce shall be

The use of

mechani

alfittings so as to ensure correct attachment is highly desirable.

5.1.2 Inside diameter of suction tubing connection

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 recommended by the manufacturer.

5.1.3 Exhaust opening

It shall not be possible to connect suction tubing to the exhaust opening.
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5.2 Suction tubing

5.2.1 General

If supplied, suction tubing shall have an inside diameter of not less than 6 mm.

©1SO

Suction performance may be markedly affected by the length, diameter and degree of collapse of the suction tubing.
When tested in accordance with A.2, the degree of collapse of the suction tubing supplied with the equipment shall
be less than 0,5 throughout its entire length.

5.2.2 Leng

th of suction tubing for foot-operated suction equipment

When the f{
supplied, sh

NOTE S
5.3 End-p

Suction cat

6 Operat]
6.1 Ease
The suction
6.2 Dismd
Suction equ
correct ass
and testing
given in 8.1

6.3 Mech

After suctio

oot-operated vacuum pump is on the floor in the operating position, the length of suctign
all be such that the endpiece can be positioned at least 1,3 m above the floor.

ee also annex C for rationale.
ieces

heters, if supplied or recommended by the manufacturer, shall comply with ISO 8836.

onal requirements

pf operation

equipment shall be designed to be operated by one person unaided.

intling and reassembly

ipment intended to be dismantled by the user (for example, for cleaning) shall be designed tg
bmbly or marked to indicate correct reassembly when all parts are mated. After dismantling, re
in accordance with the manufacturer's instructions, the suction equipment shall meet the reqt

to 8.3, as appropriate.

hnical shock

shall meet

Field use of suction equipment is intended to cover use in situations outside the health care facility at t

accidents

water (including rain), ditt,;uneven support, mechanical shock and extremes of temperature.

Transport

ambulance$, carsior airplanes. Use of suction equipment in these situations may expose the equipment t

N equipment intended for\field or transport use or both has been drop-tested in accordance W
e requirements given(in 8.1 to 8.3, as appropriate.

r other emergengies. The use of suction equipment in these situations may expose the equ

se of suetion equipment is intended to cover situations outside the health care facility sy

tubing, if

facilitate
hssembly
irements

ith A.3, it

ne site of
pment to

ch as in
D uneven

support, dirf, smechanical shock and a wider range of temperature than normally found in health care facilitier.

If the suction equipment can be operated outside its carrying case, it shall meet the requirements given in 8.1 to 8.3,
as appropriate, after the individual parts of the suction equipment have been drop-tested in accordance with A.3 and

reassemble

d.

6.4 Immersion in water

After suction equipment intended for field use has been dropped in its ready-for-use condition from a height of 1 m
into a water reservoir 1 m x 1 m x 1 m, has been left in the water for 10 s and the water has been expelled for 7 s,
it shall meet the requirements given in 8.1 to 8.3, as appropriate.

NOTE

withstand immersion in water and continue to perform satisfactorily.

Equipment for field use is likely to experience extreme outdoor conditions and should therefore be designed to
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6.5 Stability

Suction equipment operated by foot and intended for field or transport use, or both, shall meet the requirements
given in 8.1 to 8.3, as appropriate, when placed on a surface of 20° (0,35 rad) slope from the horizontal. Other
manually powered suction equipment when operated 10° (0,17 rad) from its normal orientation shall meet the
requirements given in 8.1 to 8.3, as appropriate, in any position except that excluded by the manufacturer as

specified

in 11 b).

6.6 Overfill protection devices

6.6.1 For equipment with means to prevent liquids or solids entering the intermediate tubing, the collection

containe

NOTE

shall collect not less than 90 % of the stated collection capacity when tested in accordance wit

Some equipment is designed to continue to pumping when the collection container is full.

6.6.2 Suiction shall cease when the overfill protection device operates.

6.7 Vad

uum Indicators

6.7.1 Analog displays shall have graduations not less than 2 mm apart, each.graduation representin

than 5 %

6.7.2 Di
maximu
immedia

6.7.3 Al
necessal
(simulateg

6.7.4 Th
pressure

of the full-scale value.

pgital displays shall display vacuum at intervals of not greatet, than 2 % of the full-scale
vacuum for which the equipment is designed shall be marked prominently on the disp
ely adjacent to it.

markings on the vacuum indicator shall be legible te"an operator having visual acuity,
y, of at least 1,0, seated or standing 1 m from the vaetium indicator at an illuminance of 215 Ix
d day-) light.

e full scale of analog vacuum indicators shall\bé not more than 200 % of the maximum design
of the suction equipment.

6.7.5 Vacuum indicators shall be accurate te within £ 5 % of the full-scale value.

N A.4.

g not more

value. The
ay case or

corrected if
using white

ed negative

rectangular

ine the mass
il dimensions

NOTE Movement of a rotary analog vacuum indicator should be anticlockwise for an increase in vacuum.

7 Phydical requirements

7.1 Dimensions

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

NOTE 1 | Sugtion-equipment is often combined with resuscitation equipment which may make it impossible to def
or dimensjons for suction equipment alone. In these circumstances this subclause may not apply, but the mass an
of all equipment intended for field use should be as small as possible.

NOTE 2 See also annex A.

7.2 Mass

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

7.3 Collection container

7.3.1 The inlet of the collection container shall have an inside diameter of not less than 6 mm and not less than the
maximum inside diameter of the suction tubing recommended by the manufacturer. The inlet shall not be
compatible with any conical connector specified in ISO 5356-1.
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7.3.2 For suction equipment which is intended to continue operating when the collection container is full and is
intended for field use, the volume of the collection container shall be not less than 200 ml. For suction equipment
intended for field use, the usable volume of the collection container shall be not less than 300 ml. For 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.

7.3.3 For suction equipment not intended for field use, one or more collection containers recommended by the
manufacturer shall be used. The collection container shall be sufficiently transparent to clearly show the level of the
content in normal use. The collection container shall be marked with its usable volume, expressed in millilitres. For
collection containers having a capacity of 500 ml or greater, an approximate indication of the volume of the contents
shall be given by graduations. The intervals of the graduations should be not less than 50 ml and not more than
250 ml.

7.3.4 The
Following t
appropriate

8 Perforn
NOTE |
8.1 Vacuy

When testg
atmospheri

8.2 Flowr

When teste

Collection container shall not implode, crack or permanently deform when tested in accordance
his test, the suction equipment shall meet the requirements of 6.6.1, 6.6.2, 8.1;,°8.2 and

nance requirements for vacuum and flowrate
e also annex C for rationale.
m

d in accordance with A.6, suction equipment shall [develop a vacuum of at least 40 kK
C pressure within 10 s.

nie

d in accordance with A.7, suction equipment:shall evacuate 200 ml of simulated vomitus in

with A.5.
8.3, as

Pa below

not more

than 10 s.
8.3 Free air flow
When testefl in accordance with A.8, the peak free air flow shall be at least 0,33 I/s (20 I/min).
8.4 Packdging

Packaging
should be s

shall meet the requiréments of 7.1 and 7.2. After due regard to equipment protection, the p
Lch that the equipment is easily portable and also easily removable in a ready-for-use state.

ackaging

9 Resistance to-environment

9.1 Opergting conditions

When tested in accordance with A.9.2.3 and A.9.2.4, suction equipment intended for field and/or transport use shall
meet the requirements given in 8.1 to 8.4.

9.2 Storage

When tested in accordance with A.9.2.1 and A.9.2.2, suction equipment intended for field and/or transport use shall
meet the requirements given in 8.1 to 8.4.
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10 Marking

The following information shall be permanently and legibly marked on the suction equipment:

a)

b)
c)
d)

e)

11 Infgrmation to be supplied by manufacturer

The man

The man

a)

b)

c)

d)

for e

quipment not intended for field and/or transport use, either the words "high vacuum", "medium

"pharyngeal suction" or the maximum vacuum and flowrate that can be developed;

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

a model number or other identification of the equipment;

vacuum" or

wordg

the i

a wd
in ity

instr

limitations on the use of the equipment;

instr
and

asp
1)
2)

instr
of th

reco
com

suct

a list

s Indicating “exhaust” on the exhaust opening, If a single opening Is provided;

hlet connection to the collection container, unless misconnection is prevented by a design-featu

ufacturer shall provide a manual or manuals of operating and maintenancé instructions.
Lal(s) shall include the following information:

rning that the suction equipment should only be used by persans‘who have received adequate
use;

Lictions on how to make the suction equipment operational in all intended modes of operatig
Lictions that the user should carry out the manufacturer's recommended test procedure after
reassembly of the equipment;

ecification detailing the following:

operating environment limits,

storage environment limits;

Lictions for the dismantling-and reassembly of components, if applicable (see 6.2), including a
£ component parts in.their correct relationship;

mmended methads of cleaning, disinfection and/or sterilization of the suction equipmé
honents (seeclause 4) after any contamination by body fluids or vomitus;

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

of parts that can be replaced by the user, including part numbers;

instructions

n, and any

dismantling

N illustration

ent and its

reco

mmendations Tor maintenance, Including a recommendation Tor frequency of approved or factor

fault-finding and correction procedures;

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

y service;

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

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

name and address of the manufacturer and/or supplier;

the operational suitability of the suction equipment (see clause 6).
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Annex A
(normative)

Test methods

A.1 Genetat

The appardtus 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 Tesffor suction tubing collapse

At 20 °C to| 25 °C, uncaoil the suction tubing to its full length and plug one end te_prevent any air flow through it.
Attach a vacuum source to the other end of the tubing and adjust the level, of "'vacuum to the maximum, if a
maximum i$ specified by the manufacturer. If there is no disclosed maximum, conduct the test at 60 kPa below
atmospheri¢ pressure. Hold this vacuum for 5 min. Calculate the degree-0f collapse A by measuring thg outside
diameter off the suction tubing along its length with calipers, as illustratedsin Figure A.1. Repeat the test while the
tube is loosgly coiled around a 100 mm diameter cylinder.

NOTE Narrow grooves may be cut in the cylinder to aid caliper measurement.
2
b 6
1 | :%
5
3

Key

1 Vacuum source

2 Vacuum indicator

3 Container

4L Tubing

5 Funnel connection

6 Plug
Degree of collapse, A:
A= ODjpitial ~ OD st ] -

IDinitial £ P

S o
Pass A< 0,5 o e
Fail A= 0,5 -

al Before test b) During test

Figure A.1 — Apparatus for flexible suction tubing tests
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A.3 Drop test

2:1999(E)

Drop the suction equipment from a height of 1 m onto a concrete floor in the worst-case mode. Test the suction
equipment for compliance with the requirements given in 8.1 to 8.3, as appropriate.

A.4 Test for overfill protection and collection capacity

Connect the overfill protection device in accordance with the manufacturer's instructions. Set the suction equipment
to maximum free air flowrate. Suck water at room temperature into the collection container until the shut-off

mechanism_of the overfill protection device is activated. Nate the water level Remaove the suction tubing from water

to allow

ree air flow. Run the equipment for a further 2 min. Measure the volume of water which has

shut-off mechanism. Measure the volume collected in the collection container at the time the verfi

device is

For re-ug
disinfecti

A5 Tg

Place th
equipme
in-line filt
opening.
recomms
the lesse

CAUTIO

activated.

able suction equipment, carry out the test after the equipment has been subjected @030 cycles
bn and/or sterilization as recommended by the manufacturer.

st for resistance to implosion, cracking or permanent deformation
b collection container and the filter assembly (if present) or thel\complete suction equipr
Nt has an integrated collection container) in a protective enclosure, i-e. box or bag, at 20 °C to
br is used or recommended, attach the filter for the test. Attachia)vacuum source to the collectid
Evacuate the collection container and accessories (if present) under test to 120 % of the ma
nded maximum vacuum or to a vacuum not exceeding, 95-kPa below atmospheric pressure, \
r vacuum. Hold the vacuum for 5 min, and then release, Repeat the procedure once.

N — This test can be hazardous. Proper care should be taken to protect personnel from pos

flying debris.

For re-u
disinfecti

NOTE

Check by

assembly.

A suitabl

bable collection containers or re-usable. filter assemblies, perform the test after 30 cycles
bn and/or sterilization as recommended. by the manufacturer.

In some suction equipment, the collgction container is integrated with the suction equipment.

visual inspection for implosien, cracking or permanent deformation of the collection containe

b test apparatus is shown in Figure A.2.

passed the
| protection

of cleaning,

nent (if the
25°C. If an
n container
nufacturer's
vhichever is

sible

bf cleaning,

or the filter

Key
Vacuu
Vacuu

a B~ WON

Protective enclosure
Closed to atmosphere
Equipment under test

’—XA

m source
m indicator

Figure A.2 — Apparatus for testing resistance to implosion, cracking or permanent deformation
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A.6 Test

for vacuum

©1SO

Set up the suction equipment with the collection container in place, and fit a vacuum indicator to the container inlet,
thus totally occluding the tubing. For hand- or foot-operated suction equipment, operate the equipment at a

frequency n

ot exceeding 2 Hz. Record the reading of the vacuum indicator after 10 s.

A.7 Test for pharyngeal suction

A.7.1 Test material and apparatus

A7.11 Sillnulated vomitus

Prepare th¢
100gofln
NOTE 0

A7.1.2 Gr

simulated vomitus by dissolving 10 g of food grade xanthan gum in 11 of distilled watér arn
nm diameter glass beads having a specific gravity of approximately 2,55.

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

pduated cylinder

Use a graduiated cylinder, having a capacity of at least 300 ml with graduations no“more than 50 ml apart.

A.7.2 Prg

Agitate the
times immsg
suction tub
same horiz
record the t

A.8 Test

cedure

simulated vomitus to disperse the glass beads by capping_and inverting the glass cylinder af
diately before testing. Pour 250 ml at ambient temperature into the graduated cylinder. A

pntal level as the top of the collection container. Place'the suction tubing into the graduated cyl
me taken to evacuate 200 ml of the simulated vomitus.

for free air flow

d adding

least 10
ttach the

ng to the suction equipment and operate the equipment with the level of the simulated vomifus at the

nder and

Connect a flowrate-measuring device with a résponse time of not more than 100 ms, an accuracy of at least 0,05 I/s
over the rafge 0,1 I/s to 0,5 I/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 equipment in a gas-tight manner to the 100 ml
chamber. ($ee Figure A.3 for a typical test set-up.) Operate the suction equipment according to the manufacturer's
instructions|and record the flowrate.
1
79 2 '

Key
1 Flow-measuring deyice
2 Connectipg piecéiinside

diameter |10 mim{to 20 mm and

less than|100,mm length
3 100 ml chamber 1
4 Connecting tubing, inside &

diameter 10 mm, length 1,3 m,

or suction tubing as

recommended by the 5

manufacturer
5 Equipment under test

10

Figure A.3 — Apparatus for testing free air flow
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