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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
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Publicatipn as an International Standard requires approval by at least 75 % of the membenbodies castin

Internatid

respiratofy equipment, Subcommittee SC 8, Suction devices for hospital and enjergency care use.

This second edition cancels and replaces the first edition (ISO 10079-1:1991);which has been technical

ISO 1007
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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 member bodie

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

9 consists of the following parts, under the general title Medlical'suction equipment:
1: Electrically powered suction equipment — Safety requirements

2: Manually powered suction equipment

3: Suction equipment powered from vacuum.gr pressure source

A to L of this part of ISO 10079 refer to/Appendixes A to L of IEC 60601:1988, respectively. An
b for information only.

5 for voting.
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Medical suction equipment —

Part 1:
Electrically powered suction equipment — Safety requirements

1 Scoq

This part
equipme
transport

Although
electricity
electricity

NOTE

ISO 1007
"General
IEC 606(

The sco
following

This

a)

b)
c)
d)
e)
f)
9)

e

of ISO 10079 specifies minimum safety and performance requirements for medical and surg
1t (see Figure 1) for health care facilities such as hospitals, for domiciliary care-of patients and
use.

such equipment may be driven by centrally powered piped vacuum-' systems, compressed
, or be manually powered for a variety of applications, this part-of 1ISO 10079 addresses
- and battery-powered suction equipment.

See also annex M in this part of ISO 10079.

9-1 is one of a series of International Standards based on IEC 60601-1:1988; in IEC 6
Standard"), this type of International Standard is referred to as a "Particular Standard". As sta

pbe and object given in clause 1 of IEC 60601-1:1988 apply, except that 1.1 shall be replg

part of ISO 10079 is not applicable-te;

central power supply (by vacuum/compressed air generation), piping systems of vehicles an
and wall connectors;

catheter tubes, drains, curettes and suction tips;
syringes;

dental suction equipment;

waste gas scavenging systems;

laboratory suction;

autotransfusion systems;

1-1:1988, the requirements of this part of ISO 10079 take precedence over those of IEC 60601}

ical suction
for field and

gases and
only mains

D601-1 (the
ed in 1.3 of
1.

ced by the

d buildings,

h)
i)
)
k)
1)
m)
n)
0)

p)

passive-trinary-gratage:

closed systems for wound drainage;

gravity gastric drainage;

orally operated mucous extractors;

suction equipment where the collection container is downstream of the vacuum pump;
equipment marked as suction unit for permanent tracheostomy;

ventouse (obstetric) equipment;

neonatal mucous extractors;

suction equipment marked for endoscopic use only.


https://standardsiso.com/api/?name=2edce395c63fb6d8df019221540d0082

ISO 10079-1:1999(E)

Applicab

Electrica
suction

(ISO 10079-1)

Manually

Suction
powered

or PFESSUFE source
(IS0 10019-3) é ﬁ\)
N\

Key
Vacuum
Filter

A W DN P

Vacuum

NOTE1 T
applies to m

powered
suction ¢quipment Manual
(ISO 10079-2)

le standard Power source

A

equipment <

i

Battery

~
Mains
electricity
ly powered

A

o ©
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Compressed O >
gas supply
bquipment <K

from a vacuum

& P, o

Vacuum
pipeline H I

ndicator

Collectiofn container

egulator

hnually powered suction equipment. Part 3 of ISO 10079 applies to suction equipment powered from a

pressure soyrce.

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

NOTE3 S
components

2 Norma

not illustrated.

Figure 1 — Schematic drawing of suction equipment

@@@@gw

C C U C

his part of 1ISO 10079 applies\to mains electricity- and battery-powered suction equipment. Part 2 of [SO 10079

acuum or

Liction equipment shown is an example only, and actual systems may consist of other arrangements and

Ive 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 3744:1994, Acoustics — Determination of sound power levels of noise sources — Engineering methods for
free-field conditions over a reflecting plane.

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

IEC 60079-4:1975, Electrical apparatus for explosive gas atmospheres — Part 4: Method of test for ignition
temperature.

IEC 60529:1976, Classification of degrees of protection provided by enclosures.

IEC 60601-1:1988, Medical electrical equipment — Part 1: General requirements for safety; and Amd.1:1991 and
Amd.2:1995.

IEC 60651:1979, Sound level meters.

IEC 6064

3 Term

For the (
except th

2.]

ap
all

Add to dg

24.

sa
SH

elq

5-2-2:1980, Fire hazard testing — Part 2: Test methods — Needle-flame test.

s and definitions

urposes of this part of ISO 10079, the terms and definitions given in clause 2 of IEC 60601-1
at the definition given in 2.1.5 shall be replaced by the following:

5
plied part
parts in the liquid pathway

pfinition 2.4.3 the following:

3
ety extra-low voltage
LV

ctrical sources which are isolated (e.g. car battery) and do not require a separate transformer

with separate windings

For the p|

3.1
breast py
vacuum

3.2
collectior

containe

3.3
collectior

collectior

3.4

urposes of this part of ISO 10079, the follewing additional terms and definitions apply.

mp
bump for the collection of breast milk

container
in which liquids and*solid particles are collected

container-assembly
container and its closure with connectors for suction

11988 apply

Dr converter

drainage

removal of fluids from a body cavity or wound

3.5

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

3.6

Examples of commonly used end-pieces are a Yanker sucker and a suction catheter.

exhaust opening
port or ports through which exhaust is discharged
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-3.7
filter

device for retention of particulate matter

3.8
free air flow

unrestricted

3.9

flow of air through a designated inlet

high flow suction
suction which produces a free air flow of 20 I/min or more

3.10

high vacuumn

vacuum of ¢

NOTE 1
3.11
inlet
port of a co
3.12
intermediat
tubing betw
3.13

intermittent

type of suction in which the negative pressure applied to the end-piece is automatically and periodically rg

atmospheri

3.14
low flow su

suction whi

3.15
low vacuuni

b0 kPa or more below atmospheric pressure

kPa = 7,50 mmHg or 4,02 inchH,0O or 10,2 cmH,0O or 10 hPa

mponent through which fluids and/or solid particles enter

b tubing
pen the collection container and the vacuum source

suction

L pressure

tion
Ch produces a free air flow less than:204/min

vacuum of mot more than 20 kPa below,atmospheric pressure

3.16
medium va

vacuum of ore than 20 kRa)but less than 60 kPa below atmospheric pressure

3.17
outlet

port of a co

uum

mpaonent through which fluids and/or solid particles exit

3.18

overfill protection device

system intended to prevent liquid or solid particles from entering the intermediate tubing

3.19
suction

application of vacuum to remove fluids and/or solid particles

3.20

suction tubing

tubing for conduction of fluids and/or solid particles between the end-piece and the collection container

©1SO

turned to
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thoracic drainage

drainage
NOTE

3.22
vacuum

pressure

NOTE

by application of suction to the thoracic cavity of the patient

For the purposes of this part of ISO 10079, all thoracic drainage is considered to be active.

less than atmospheric pressure

In this part of ISO 10079, vacuum is expressed as a difference from atmospheric pressure.

3.23
vacuum i

device fo

3.24
vacuum

powered
3.25

vacuum
device fo

4 Gend

The requ

4.6 f) Where reference is made in test methods to _tubing, the tubing which is supplied or recomme

man

5 Clas

The clas

6 ldentification, marking-and documents

The requ
6.1e)ad

Th
co

ndicator
I displaying the level of vacuum

hump
device for generating vacuum

egulator
I controlling the maximum vacuum applied to the patient

eral requirements and general requirements for tests

rements given in clauses 3 and 4 of IEC 60601-1:1988"apply, together with the following additic

ufacturer shall be used.

sification

bification given in clause 5 of IEC.60601-1:1988 applies.

d the following:

e address of the manufacturer, and the name and address of the supplier responsible within t
Lintry.if the supplier is not the manufacturer.

nal item:

nded by the

rements given.imclause 6 of IEC 60601-1:1988 apply, with the following additions and modifications:

he region or

Wherever reasonable and practicable, the device and detachable components shall be identified, where
appropriate, in terms of batches, to allow the appropriate action to detect any potential risk posed by the
devices and detachable components.

6.1 f) add the following:

The equipment shall be marked with a batch or serial number and also year of manufacture, to allow all parts
in the functional state to be sufficiently identified to the level that appropriate action can be undertaken if a
defect or hazard arises.

Replace

6.1 p) by the following:
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1) All equipment generating suction shall be marked with words indicating suction, and with an indication of
the available level of vacuum as determined by the manufacturer. This marking shall be visible in the
normal working position.

NOTE Equipment including vacuum should be marked with the designation; “high vacuum/high flow”, “high
vacuum/low flow”, “medium vacuum/high flow”, “medium vacuum/low flow”, “low vacuum/high flow” or “low
vacuum/low flow”, as appropriate.

2) Low vacuum equipment with a level of vacuum which is not adjustable by the user shall be marked either
with the level of vacuum which can be attained or with words indicating low vacuum.

ent which

provide both continuous and intermittent suction shall have the mode control clearly marked:

3) Intesmitten ion-equinmant ch bam

4) If there is a single exhaust opening, it shall be marked with words indicating exhaust opening:.
5) Sdction equipment intended for thoracic drainage and complying with 59.8 shall be marked as sugh.

6) THe inlet connection to the collection container shall be identified unless miscennection is prevepted by a
delsign feature.

7) If fhe suction equipment is intended for use in the field and/or transport and does not comply with 53.1, it
shill be marked on the equipment case as not suitable for use at temperatures below ... °C or abgve ... °C,
with the appropriate limiting temperatures marked. If no case is_ provided, the statement shall b¢ marked
on|the equipment.

In 6.1, add the following additional items:
aa) [Equipment containing a filter which is intended to be'cleaned or changed by the user shall have¢ wording
clearly marked on the equipment, or on the filter unit, te\the effect that the filter should be cleaned or{changed
in acgordance with the manufacturer's recommendations.
ab) [The capacity of the collection container.

In 6.3 ¢), add the following:

If a pfogressive variation in the degree of vacuum is available, the direction of adjustment to increas¢ vacuum
shall |pe clearly and permanently(marked.

In 6.8.1, adgl the following:
The ¢ollection containergapacity shall be stated in the accompanying documents.
In 6.8.2 a), pdd the following:
The ingtructionsor use shall additionally include the following information:

1) ingtractions for operating the vacuum regulator, if supplied, and for setting the required vacuum;

2) the size and type of suction tubing recommended for use with the suction equipment and its means of
connection to the collection container;

3) recommended methods for cleaning and disinfection or sterilization of all applied parts;
4) the method for removing the collection container for emptying;

5) 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;

6) if applicable, the method of controlling frothing in the collection container;
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7)

8)
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instructions, if applicable, for the replacement or cleaning of air filters, and for cleaning or sterilization of the

filter housing;

on performance as either

i) the type of equipment, e.g. medical suction, high vacuum, high flow,
i) the level of vacuum and flow obtainable,

iii) the vacuum and air flow characteristics obtainable from the equipment as required by 6.1
3), as appropriate.

p) 1), 2) or

9)

10)

11)

12)
13)
14)

15)

7 Powsg

The requ

8 Envil
8.1 Bag

Appendi)

8.2 Rer

instructions to inspect suction tubing, collection containers and any other components that.ar
Wear or damage;

a statement advising removal and servicing of the equipment if liquid or solid has’ been drg
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 protectioh/device operates, and
of correcting this situation;

recommendations for cleaning and/or disinfection of the outer.€asing;
instructions for cleaning and sterilization or disinfection of réusable suction tubing;
instructions for sterilizing or disinfecting any part of acfilter assembly which is reusable;

guidance for the intended use and limitations. afithe equipment, including whether or not the ¢
ntended for use within a health care facility, for domiciliary use, or for field and/or transport use

br input

rements given in clause 7 of {EC 60601-1:1988 apply.

onmental conditions

ic safety categories
A.1.2 of JEC 60601-1:1988 applies (see Amendment 2).

novable protective means

e subject to

wn into the

the method

quipment is

Replacecd

8.3 Environmental conditions

The requ

Replace

irements given in clause 10 of IEC 60601-1:1988 apply, with the following modification.

10.2.1 a) with the following:

a) An ambient temperature range of + 5 °C to + 35 °C.

For field and/or transport use, environmental conditions shall be as specified in 4.10 and clause 10 of
IEC 60601-1:1988.
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8.4 Special measures with respect to safety

Clauses 11

and 12 of IEC 60601-1:1988 are not used.

9 Protection against electric shock hazards

9.1 General

The require

ments given in clause 13 of IEC 60601-1:1988 apply.

©1SO

9.2 Requi}ements related to classification

The require

ments given in clause 14 of IEC 6060I-1:1988 apply.

9.3 Limitation of voltage and/or energy

The require
9.4 Enclo
The require
16 h)
specifig
housin
9.5 Sepal
The require

Replace ite

For n
the a

Com
the a

Leak

Meaq

ments given in clause 15 of IEC 60601-1:1988 apply.

sures and protective covers

The housing shall be constructed of fire-retarding material which withstands the needle-fl
d in IEC 60695 2-2 when the flame is applied to any point on the inside or outside surfa
y for 20 s.

ation

ments given in clause 17 of IEC 60601-1:1988apply, except as follows:

m 17 c) by the following:

hains-powered equipment, accessible  unearthed conductive parts shall not be connected to a

bplied part.

bplied part and accessible.unearthed conductive paths.

ments given in clause 16 of IEC 60601-1: 1988 apply, together with the following additional iten]:

ame test
ce of the

y part of

pliance shall be checked by _applying the normal operating voltage and frequency between any part of

hge current shall not'exceed 5 mA for Type B or BF equipment and 0,05 mA for Type CF equip

urements shall be made with the applied part filled with saline solution containing 9 g/l sodiu

ent.

chloride

until the overfill pretection device operates or until saline solution emerges from the exhaust opening. For the

purpq
contg

9.6 Prote

iner is.not considered to be part of the accessible unearthed conductive path.

Ltive earthing, functional earthing and potential equalization

ses of the)test for Type B or BF equipment, an electrically isolated conductive cap on a follection

The require

ments given in clause 18 of IEC 60601-1:1988 apply.

9.7 Continuous leakage currents and patient auxiliary currents

The require

ments given in clause 19 of IEC 60601-1:1988 apply, together with the following addition:

In 19.4 h), add the following additional item:

12) Measurement shall be made with any overfill protection device operative. Fluid shall be drawn through a
suction catheter immersed in a container filled with saline solution containing 9 g/l sodium chloride, until
the overfill protection device operates or until saline solution emerges from the exhaust opening.
Measurement shall be made from the saline solution in the container.
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9.8 Die

The requ

ISO 10079-1:1999(E)

lectric strength

irements given in clause 20 of IEC 60601-1:1988 apply.

10 Protection against mechanical hazards

10.1 Mechanical strength

The requirements given in clause 21 of IEC 60601-1:1988 apply, together with the following additional requirement:

Eq
of

102 M

The requ

10.3 Su

The requ

10.4 St

The requ

10.5 Ex

The requ

10.6 Vi
The requ
26
26
val
ex

Ca

26

SO 10079 after being dropped from a height of 1 m onto a concrete floor in the worst-casemoc

Dving parts

rements given in clause 22 of IEC 60601-1:1988 apply.

rfaces, corners and edges

rements given in clause 23 of IEC 60601-1:1988 apply.

Ability in normal use

rements given in clause 24 of IEC 60601-1:1988 apply.

pelled parts

rements given in clause 25 of IEC 60601-1:1988 apply.

pration and noise

rements given in clause 26 of IEC 60601-1:1988 shall be replaced by the following requiremen
1 Low vacuum equipment ( (see 59.7 and 59.8)

1.1 In normal use_the ‘maximum A-weighted sound pressure level (steady or peak val
cuum/low flow and\low vacuum suction equipment including equipment for thoracic drainag

ceed 60 dB.

mpliance shall be checked by the test given in 26.1.2.

uipment intended for field and/or transport use shall meet the requirements for flow and vacuunlu of this part

e.

ue) of low
e shall not

1.2 Testthe suction equipment with the inlet opened to the atmosphere and also with the inlet ¢pccluded.

Place~the microphone of a sound level meter complying with the requirements for a type || instrument
sp&mmmmmm passing

through the geometric centre of the suction equipment at a radius of 1 m. The measured sound pressure
level shall not exceed the specified value.

For this test, the suction equipment shall be operated over its normal working range of flowrate including the
maximum flowrate recommended by the manufacturer. Measurements shall be taken using the frequency-
weighting characteristic A and the time-weighting characteristic S on the sound level meter. The
measurements shall be taken in a free field over a reflecting plane as specified in ISO 3744.

The A-weighted background level of extraneous noise shall be at least 10 dB below that measured during the
test.
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26.2 Equipment other than that specified in 26.1

©1SO

In normal use, the maximum A-weighted sound pressure level (steady or peak value) of equipment other than
the low vacuum equipment specified in 26.1 shall not exceed 70 dB.

Compliance shall be checked by the test given in 26.1.2.

10.7 Pneumatic and hydraulic power

The requirements given in clause 27 of IEC 60601-1:1988 do not apply, as they are not relevant to suction

equipment.

10.8 Susy

The require

11 Prote
11.1 X-ra
The require
11.2 Alph
The require
11.3 Micr
The require
11.4 Ligh
The require
11.5 Infra]
The require
11.6 Ultrg
The require
11.7 Acoy

The require

ended masses

ments given in clause 28 of IEC 60601-1:1988 apply.

ction against hazards from unwanted or excessive radiation
Hiation

ments given in clause 29 of IEC 60601-1: 1988 apply.

A, beta, gamma, neutron radiation and other particle radiation
ments given in clause 30 of IEC 60601-1:1988 apply.

pwave radiation

ments given in clause 31 of IEC 60601-1:1988-apply.

radiation (including lasers)

ments given in clause 32 of IEC 60601-1:1988 apply.

-red radiation

ments given in clause 33 of IEC 60601-1:1988 apply.

violet radiation

ments given in)clause 34 of IEC 60601-1:1988 apply.

stical energy (including ultra-sonics)

ments ‘given in clause 35 of IEC 60601-1:1988 apply.

11.8 Electromagnetic compatibility

The require

ments given in clause 36 of IEC 60601-1:1988 apply.

12 Protection against hazards of ignition of flammable anaesthetic mixtures

12.1 Locations and basic requirements

The require

10

ments given in clause 37 of IEC 60601-1:1988 apply.


https://standardsiso.com/api/?name=2edce395c63fb6d8df019221540d0082

©1SO

ISO 10079-1:1999(E)

12.2 Marking, accompanying documents

The requirements given in clause 38 of IEC 60601-1:1988 apply.

NOTE

See also annex M in this part of ISO 10079.

12.3 Common requirements for Category AP and Category APG equipment

NOTE

The abbreviations "AP" and "APG" stand for "anaesthetic-proof" and "anaesthetic-proof category G" res

The requirements given in clause 39 of IEC 60601-1:1988 apply.

12.4 Re

The requ

12.5 Reg

The requ

NOTE

13 Protection against excessive temperatures and other safety hazards

13.1 Ex
The requ
13.2 Fi
Clause 4

In
no|
ter

Th
co

Ca
an

If S
of

Ca

pquirements and tests for Category AP equipment, parts and components thereof

rements given in clause 40 of IEC 60601-1:1988 apply.

pquirements and tests for Category APG equipment, parts and components thereof

rements given in clause 41 of IEC 60601-1:1988 apply.

See also annex M in this part of ISO 10079.

cessive temperatures

rements given in clause 42 of IEC 60601-1:1988 apply.

e prevention

B of IEC 60601-1:1988 applies, with the following addition:
prder to reduce the risk to patients, other persons or the surroundings due to fire, ignitable ma
rmal and single fault conditions,. shall not at the same time be subjected to conditions ir

hperature of the material is raised to its minimum ignition temperature; and an oxidant is presen

e minimum ignition temperature shall be determined in accordance with IEC 60079-4 using t
hditions present under\normal and single fault conditions.

mpliance shall be-checked by determining the temperature to which the material is raised u
[ single fault€onditions.

parking«can occur under normal or single fault conditions, the material subjected to the energy
the spark shall not ignite under the oxidizing conditions present.

pectively.

erial, under

which the
t.
he oxidizing
nder normal

dissipation

nbination of

no

mpliance shall be checked by observing if ignition occurs under the most unfavorable con

rmal conditions with a single fault.

13.3 Overflow, spillage, leakage, humidity, ingress of liquids, cleaning, sterilization and
disinfection

The requirements given in clause 44 of IEC 60601-1:1988 apply, with the following additions and modifications:

In 44.2, add the following:

Means shall be provided to prevent inadvertent contamination of the pump.

11
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When the collection container is full, suction equipment shall either continue to operate and meet the
requirements of the relevant subclauses of clause 59 or shall have an overfill device to prevent liquids
entering the intermediate tubing downstream of the collection container.

If the suction equipment is fitted with an overfill device, suction shall cease when the overfill device operates
and not more than 5 ml of liquid shall pass downstream of the overfill device. If the overfill device is integral
with the collection container, it shall not activate until at least 90 % of the stated collection capacity has been
reached.

Compliance shall be checked by the following test.

activated. Run the equipment for a further 2 min. Measure the volume of water which has passed the overfill
devide. If the overfill device is integral with the collection container, measure the volume collected in the
colleg¢tion container.

Test [suction equipment intended for reuse after 30 cycles of cleaning and disipfection or steriligation as
recorpnmended by the manufacturer.

Replace 443 by the following :

The s$uction equipment shall be so constructed that, in the event of spillage of liquids, no safety hazard shall
resulf.

Compliance shall be checked by the following test.

Place the suction equipment in the least favourable position of normal use and subject it for 3D s to an
artifigial rainfall of 3 mm/min falling vertically from a height.of 0,5 m above the top of the equipment.

Immagdiately after the 30 s exposure, remove visible“moisture from the body of the equipment. Thie suction
equigment shall meet the relevant dielectric strength tests specified in 20.1 to 20.4 of IEC 60601-1:11988 and
meet|the appropriate requirements for vacuum and flow specified in 16.6 of this part of ISO 10079.

Battery-operated transportable suction équipment intended for use in the field shall meet the requirgments of
59.1Q after exposure to water as specified in 8.3 of IEC 60529:1976 when in the carrying mode and position
as recommended by the manufacturer.

In 44.4, add the following:
1) Collection containers for'general use
For qollection containers intended for single use, the leakage of air into the collection container assembly
shall |not exceed 260 ml/min, if the collection container is intended for suction with a free air flow of more than

1 I/m|n. The pregsure increase shall be less than 3,3 kPa/V, where V is the volume in litres, of the follection
contginer.

A collection container assembly intended for reuse shall comply with the above requirement, before [and after
being subjected to 30 cycles of cleaning and disinfection or sterilization as recommended by the
manufacturer.

Compliance shall be checked by the following test.

Evacuate the collection container to 40 kPa below atmospheric pressure. Close off the vacuum source, and
observe the pressure increase within 10 s. (See Figure 2 for a typical test apparatus.)

NOTE A typical collection container will have a pneumatic compliance of approximately 10 ml/kPa per litre volume.
A leakage of 200 ml/min corresponds to 33,3ml per 10s which would result in a pressure increase of
33,3/10 = 3,33 kPa per 10 s.
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Vacuum source

Vacuum regulator

Vacuum indicator accurate to 0,5 kPa between 30 kPa and 50 kPa below atmospheric pressure
On/offfvalve

Closed to atmosphere

Test cpllection container

Figure 2 — Typical test apparatus for evaluating leakage“of collection container for general use

Cdllection containers intended for use in a thoracic drainage system.

Thie leakage of air into a collection container in a thoracic drainage system shall not exceed 4

rejyisable collection containers, the test.shall be applied before and after the container has been
30| cycles of cleaning and disinfection.or sterilization as recommended by the manufacturer.

Cgmpliance shall be checked by:the following test.

Sqt the vacuum regulator-to.15 kPa below atmospheric pressure. Open the valve and allow the

reach the set vacuum.cNote the number of escaping bubbles escaping into the water bottle over

10|s. (See Figure 3 foratypical test apparatus).

NQTE Three‘bubbles escaping in 10 s is approximately equivalent to a leakage of 4 ml/min.

In 44.6, gdd the following:

Rgmote, foot switches with electrical switching parts shall be of watertight construction.

ml/min. For
subjected to

container to
a period of

Compliance shall be checked by the following test.

Completely immerse the foot switch in water to a depth of 150 mm for a period of 30 min. While immersed,
connect the foot switch in a circuit corresponding to its normal use and actuate it 50 times. Inspect the switch
to verify that there has been no ingress of water. The foot switch shall meet the relevant requirements for

dielectric strength specified in clause 20 of IEC 60601-1:1988.

13
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Vacuum
Vacuum
On/off val
Test com
Closed td
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Water bo
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Figure 3

In 44.7, add

Filter
reste

Sucti
apprq
been
13.4 Pres

The require

25
~d

source
egulator

ndicator accurate to 2,5 % maximum scale value
ve

ponent or system

atmosphere

hm inside diameter square cut

tle

— Typical test apparatus for evaluating leakage of collection container designated for use in
thoracic drainage system

the following:

5 within the applied part before the vacuum pump shall be either disposable or capable
rilized.

DN equipment containing” filters intended for resterilization shall be capable of complying
priate vacuum and. flow requirements specified in 16.6 of this part of ISO 10079 after the fil
subjected to 30.-cycles of sterilization as recommended by the manufacturer.

sure vesselsiand parts subject to pressure

ments.given in clause 45 of IEC 60601-1:1988 apply.

13.5 Hum

an_errors

Clause 46 of IEC 60601-1:1988 shall be replaced by the following requirements:

a) For the purposes of this part of ISO 10079, vacuum is regarded as a medical gas.

b) It shall not be possible to connect any tubing to the exhaust opening, if present.

There shall not be any connection point provided for positive pressure.

Compliance shall be checked by inspection.

c) The direction of flow shall be clearly and permanently marked.

14
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NOTE 1 Connections which are flow-sensitive (direction-specific) to the collection container should be designed to
avoid misconnection.

NOTE 2 Incorrect connections have frequently been a cause of spillover into a vacuum source.

d) Flow through the suction equipment, including battery-powered equipment, shall not be reversed if the input
power leads are transposed.

Compliance shall be checked by transposing the input power leads and switching on the suction equipment.

e) If any part of the suction equipment can be disassembled by the operator, then it shall not be possible to
reassemble it in a manner which allows creation of positive pressure instead of vacuum at the applied part.

Ca

13.6 Elgctrostatic charges
Clause 47 of IEC 60601-1:1988 is not used.
13.7 Materials in applied parts in contact with the body of the patient

Clause 4B of IEC 60601-1:1988 is not used.

13.8 In{

The requ

Replace 9.2 by the following:

Interruption and restoration of the power supply to the suction equipment shall not cause any haz
vatuum and flowrate shall not vary by more than 10% from the set value.

Cd

With the suction equipment operating.in’normal condition and with the vacuum set to half th
vafpuum, interrupt the power supply.‘\After a period of 5 min, reconnect the power supply and s\
sugtion equipment. After 30 s, measure the vacuum and flowrate.

14 Acd
14.1 Ad

Clause 5

14.2 Pr

The requ

mpliance shall be checked by inspection.

erruption of the power supply

rements given in clause 49 of IEC 60601-1:1988 apply, with the following modification:

mpliance shall be checked by the following test.

uracy of operatingdata and protection against hazardous output
curacy of operating data

D of IEC 60601-1: 1988 is not used.

ptection against hazardous output

rements given in clause 51 of IEC 60601-1:1988 apply, together with the following additional st

ard, and the

B maximum
vitch on the

bclause:

51

.5 For the purposes of this part of ISO 10079, output includes vacuum and suction flow.

15 Abnormal operation and fault conditions: environmental tests

15.1 Abnormal operation and fault conditions

The requirements given in clause 52 of IEC 60601-1:1988 apply, together with the following additional subclauses:

52.6 Mains-powered high vacuum/high flow suction equipment and low vacuum suction equipment shall be
so constructed that in prolonged normal use neither electrical nor mechanical failure will impair the

pe

rformance as specified in this part of ISO 10079.

15
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15.2 Envifonmental tests

Except for equipment intended for use in transport or in the field, when the requirement of 52.8 shall apply,
compliance shall be checked by the test given in 52.7.

52.7 Carry out the test at an ambient temperature of (22 = 3) °C. Connect the suction equipment to a supply
mains having a voltage 1,10 times the maximum rated voltage. Operate the equipment for 240 h continuously
with alternating total occlusion and free air flow for 15 s. Ensure that any thermal cut-out does not operate
during the test.

Do not replace any components during the tests.

After the completion of the test cycles, the suction equipment shall comply with all the requirements of this
part grISO 10079

52.8 [Mains-powered suction equipment intended for use in transport or in the field shall be (se-cohstructed
that ih prolonged normal use neither electrical nor mechanical failure will impair the performance.

Compliance shall be checked by the following test performed at (40 £ 3) ° C and (85 £/5) % relative Qumidity.

Connect the suction equipment to a supply voltage. Operate for 1 h continueusly with alternating total
occlusion and free air flow for 15 s. Ensure that any thermal cut-out does not opérate during the test.

After[completion of the test cycles, the equipment shall comply with all the requirements of this part of
ISO 10079.

The requirements given in clause 53 of IEC 60601-1:1988 apply, together with the following additional subdlauses:

16

53.1 |Except if marked in accordance with modified item 6.1 p) (see clause 6 of this part of IS 10079),
suctipn equipment intended for field and/or transportsuse shall meet the performance requirements[specified
in 595, 59.6, 59.7, 59.8, 59.9 or 59.10, as appropriate, over a range of high and low temperatures, both in
storape and during use.

Compliance shall be checked by the tests:given in 53.2, 53.3, 53.4 and 53.5.

53.2 For high temperature storage, place the suction equipment in an environmental chamber, maintained at
a temperature of (60 £ 5) °C and at-relative humidity of between 40 % and 70 %, for a period of not [less than
4 h gr until the test system stahilizes. At the end of this period, remove the suction equipment|from the
chanmber and allow it to stand-at a temperature of between 18 °C and 22 °C and at relative hymidity of
betwgen 40 % and 70 %, -Allow the suction equipment to stabilize for 4 h. At the end of this period, test the
suctipn equipment for compliance with the requirements specified in 53.1.

53.3 fFor low temperature storage, place the suction equipment in an environmental chamber, maintained at a
tempegrature of (<40 + 5) °C, for a period of at least 4 h or until the test system stabilizes. At the epd of this
periof, remove.the suction equipment from the chamber and allow it to stand at a temperature off between
18 °¢ and22.°C. Allow the suction equipment to stabilize for 4 h. At the end of this period, test the suction
equigment for compliance with the requirements specified in 53.1.

53.4 For high temperature operation, place the suction equipment in an environmental chamber, maintained
at a temperature of (50 + 2) °C with a relative humidity of at least 95 %, for at least seven days. At the end of
this period, remove the suction equipment from the chamber and allow it to stand at a temperature between
18 °C and 22 °C and at relative humidity of between 40 % and 70 %. Within 5 min, operate and test the
suction equipment for compliance with the requirements specified in 53.1.

53.5 For low temperature operation, place the suction equipment in an environmental chamber, maintained at
a temperature of (— 18 £ 2) °C for 4 h or until 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 between 18 °C and 22 °C and a
relative humidity of between 40 % and 70 %. Within 5 min, operate and test the suction equipment for
compliance with the requirements specified in 53.1.
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If suction equipment intended for transport and/or field use does not comply with the above requirements for
high or low temperature operation, it shall be retested at less severe temperatures until it complies with the
performance requirements. These limiting temperatures shall be marked as specified in item 6.1 p) 7) of this
part of ISO 10079.

16 Constructional requirements

16.1 General

The reqt

54
16.2 En
Clause 5
16.3 Cq
The requ

In 56.1, &

g) Fof equipment intended for field use,

1)

2)

irements given in clause 54 of IFC 60601-1:1988 apply, together with the following additional si
4 Suction equipment shall not be capable of administering positive pressure.

closures and covers

b of IEC 60601-1:1988 is not used.

mponents and general assembly

dd an additional item as follows:

with contents shall pass through a rectangular opening having dimensions 600 mm x 300 mm,

exceed 6 kg.

bclause:

rements given in clause 56 of ISO 60601-1:1988 apply with the following additions or modificatjons:

the dimensions shall be such that the equipment, including the carrying case or frame, if preseit, complete

the mass of the equipment complete with garrying case, frame and accessories, if present, shall not

NAQTE Suction equipment is often combined with resuscitation equipment, which may make it impossib|e to define a
mgss for suction equipment alone. In these\circumstances this item may not apply, but all equipment intepded for field

us

In56.3 b

e should be as light-weight as possible:

, add the following:

Cgnnections for the suction tubing and the intermediate tubing shall be so designed as to minimize the risk of

wrpng assembly when@tl parts are mated.
Cdgmpliance shallbe checked by inspection.

In 56.5, 4dd the following:

1) If

buction”equipment is intended to limit the vacuum to a set level, the specified vacuum level ghall not be
exceeded.

2) Suction equipment intended for thoracic drainage shall not develop a pressure in excess of 1 kPa at the
patient inlet with a free air flowrate of 10 I/min. Compliance shall be checked by the following test.

Attach the patient inlet of the thoracic drainage system set up for normal use according to the manufacturer's
recommendations (see Figure 4). Adjust the pressure source to produce a free air flowrate of 10 I/min and
measure the pressure at the patient inlet.

NOTE For suction equipment fitted with an overfill protection device, protective means should be
prevent foam passing downstream into the vacuum pump.

available to

17
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Dimensions in millimetres

A yacuum regulator with a variable control shall have a vactuum indicator displaying the vacuu
patient side of the vacuum regulator.

Digital displays shall display vacuum at intervals of not greater than 2 % of the full-scale va
maximum vacuum for which the equipment-is designed shall be marked prominently on the displa|
immediately adjacent to it.

necessary, of at least 1,0 positioned 1 m from the vacuum indicator at an illuminance of 215 IX
(simulated day-) light.

negative pressure ofithe suction equipment.

drainage system

Figure 4 — Typical test apparatus for evaluating thoracic drainage system performance

100 pax.

source with a flowrate of 10 I/min
nometer
be

the following:

alog displays shall have graduations not less than 2 mm apart, with each graduation represq
re than 5 % of the full-scale value.

marking on the vacuum indicator shall be legible to an operator having visual acuity, co

e full scale of analog vacuum indicators shall be not more than 200 % of the maximum

cept for equipment intended for field and/or transport use, suction equipment shall be fitte
Cuum indicator.

acuum-indicator, when required, shall be installed between the vacuum source and collection
ndicate the applied vacuum.

m on the

nting not

lue. The
y case or

rrected if
of white

designed

d with a

container

Vacuum indicators for suction equipment intended for thoracic drainage shall have an accuracy of £ 5 % of
the full-scale value in the middle three-fifths of the indicator range.

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

9) Vacuum indicators for use with high vacuum suction equipment shall have accuracy within £ 5 % of the full-

scale value.

In 56.11, add the following to item b)

18

The force required to actuate a foot switch shall be not less than 10 N and not more than 50 N.
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Compliance shall be checked by applying a slowly increasing force to the switch and recording the pressure
at which the switch actuates.

Add the following subclauses:

56

.12 Inlet port of collection container

The inlet port of the collection container shall have a fluid pathway of not less than 6 mm internal diameter. In
addition, the inlet port shall not be compatible with any of the conical connectors specified in ISO 5356-1.

NOTE 1 Suction performance may be markedly affected by the length and diameter of the suction tubing. An

ind

Nd
no

Nd

comnnectors of a larger bore.

56
Sy
fie
be
m4
Cd
Sy
56

At
air

Atfach a vacuum source to the other end of the suction tubing as shown in Figure 5 and adjust

ication-of-themaghitude-ofthiseffectHsgiverraprrer P—m—08 —0 0 0— M0 M M9M9 M

TE 2 Because of the risk of misconnection, the internal diameter of the inlet port of the collectien-con
be greater than 14 mm.

TE 3 Special surgical situations such as suction lipectomy and suction curettage may reduire suctio

13 Suction tubing

ction tubing supplied with the suction equipment shall have a minimumtength of 1,3 m, unless

d and/or transport use, in which case it shall comply with 56.14. The‘degree of collapse of the
less than 0,5 throughout its entire length when subjected to the maximum vacuum st3

\nufacturer or, if the maximum vacuum is not stated, to a vacudm, of 60 kPa below atmospheric
mpliance shall be checked by the test described in 56.14.

ction catheters, if supplied or recommended by the manhufacturer, shall comply with ISO 8836:1

14 Test method

a temperature of 20 °C to 25 °C, uncoil the-suction tubing to its full length and plug one end to
flow through it. Measure the inside and outside diameters of the suction tubing.

fainer should

n tubing and

ntended for
tubing shall
ited by the
pressure.

997.

prevent any

the level of

hately every
f the tubing

vafuum to the maximum stated by‘the manufacturer, if applicable. If there is no disclosed maximum, adjust
the vacuum to 60 kPa below atmespheric pressure. Hold the vacuum for 5 min.

Measure the outside diameterof the suction tubing along its entire length with calipers at approxin

10|% of the length including any visible regions of collapse. Calculate the degree of collapse d

from the following formula for each measurement point.

Ddggree of collagse'= (OD Initial — OD Test)/ID Initial

Rgpeat the.test while the suction tube is loosely coiled around a cylinder of diameter 100 mm.

NQTE Narrow grooves may be cut in the cylinder to aid caliper measurement.

The degree of collapse shall not exceed 0,5 In either test.

For equipment intended for field and/or transport use and intended to operate from the floor, the length of
suction tubing shall be such that the end-piece can be positioned at least 1,3 m above the floor.

Compliance shall be checked by inspection.

19
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Figure 5 — Testrapparatus for suction tubing collapse

16.4 Mairs parts, components and layout

The requirements given in clause-57 of IEC 60601-1:1988 apply.

16.5 Prot¢ctive earth terminals

The require

16.6 Con

ments given in clause 58 of IEC 60601-1:1988 apply.

struction and layout

©1SO

The requirements given in clause 59 of IEC 60601-1:1988 apply, together with the following additional subclauses:

59.5

Mains-operated transportable high vacuum/high flow equipment

Equipment intended for use in health care facilities or for domiciliary use and marked "high vacuum/high flow”
shall develop within 10 s a vacuum of at least 60 kPa below atmospheric pressure in a 2 | collection container
at the inlet of the collection container, and a free air flow into the collection container (without suction tubing
fitted) of not less than 20 I/min.

Compliance shall be checked with the collection container empty. If the collection container has a usable
volume of less than 21, an additional volume shall be added to make up a total of 2 1. If the collection

container has a usable volume of 2 | or more, the equipment shall be tested as supplied.

20
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Equipment marked medium vacuum shall develop a vacuum not greater than 60 kPa below atmospheric
pressure.

NOTE

Medium vacuum for breast pumps should not exceed 33 kPa below atmospheric pressure.

Compliance shall be checked by the following test.

With the vacuum regulator set at maximum and the supply voltage at the rated voltage, switch on the suction
equipment. Connect a vacuum indicator to the equipment and note the maximum vacuum attained.

59

Eq
10

Ca
a)
b)
c)

d)

59

Eq
15
be
be

Nd
Ho
thd

Eq
pre
de
Cd

a)

7 Low vacuum/low flow equipment (drainage)

uipment marked "low vacuum/low flow " shall have a continuous free air flow of between 0
I/min and a vacuum of not more than 20 kPa below atmospheric pressure.

mpliance shall be checked with the collection container(s) empty, as follows:
Switch on the equipment with the vacuum regulator adjusted to the maximum vacuum.
Occlude the inlet to the collection container.

Note the maximum vacuum obtained within 10 min.

Open the inlet and attach to it a flowmeter with a resistance of < 0,1 kPa at 25 I/min. Note th
air flow, when stable conditions are reached.

8 Low vacuum equipment (thoracic drainage)

uipment marked "thoracic drainage" intendedfor use in adults shall produce a free air flow of n
I/min at the inlet of the collection container; and the level of vacuum developed shall not exd
ow atmospheric pressure. It shall be possible to set the level of vacuum to between 2 kPa
ow atmospheric pressure.

TE For most situations the level, of vacuum developed should not exceed 7 kPa below atmosphg
Wwever, in some situations, for example broncho-pleura fistula, higher flowrates such as 25 I/min may be
ability to generate more vacuum and higher flows is desirable.

pssure. Such equipment shall produce a free air flowrate of at least 15 I/min, and shall be
veloping, within 55795 % of the set vacuum when connected to a closed system of 4,5 | total ca
mpliance shall be checked by inspection and by the following test, with the collection container

Connect the suction inlet of the equipment if necessary to a collection container(s) to bri
callection container capacity to be evacuated to 4,51+ 0,1 I.

51/min and

P mean free

ot less than
eed 20 kPa
and 20 kPa

ric pressure.
equired, and

uipment marked "thoracic drainage" shall be adjustable to a static vacuum of 7 kPa below atmospheric

capable of
pacity.

S) empty.

ng the total

b)

c)

d)

Ocecludathainlat o tha caolloction containar(c)
Tt Tt e T e T totr e ConC oo cor e (o)~

With the vacuum regulator set to between 6,6 kPa and 7,4 kPa below atmospheric pressure, switch on

the equipment.

Note the time taken for the reading on the vacuum indicator to increase from zero to 95 % vacuum. Note

the final level of vacuum.

Open the inlet and, using 2 m of flexible hose having an inside diameter of 8 mm, attach an

underwater

seal having an inlet of 10 mm inside diameter, positioned so that the end is 50 mm below the level of the
water. Connect a low-resistance flowmeter immediately before the underwater seal, as shown in

Figure 6, and measure the free air flowrate.
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Key

1 Low-resigtance flowmeter (< 0,1 kPa at 25 I/min)
2 Tubing of length 2 m
3 Equipmept under test

22
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Dimensions in millimetres

10

2

50

Figure 6 — Test apparatus for thoracic drainage

59.9 Equipment intended for pharyngeal suction
Equipment intended for pharyngeal suction shall-evacuate 200 ml of simulated vomitus in not more t

Compliance shall be checked by the following-test.

Prepgre simulated vomitus by dissolving 10 g of food grade xanthan gum in 1 | of distilled water ar

han 10 s.

d adding

100 g of 1 mm diameter glass beads having a specific gravity of 2,55. Agitate the simulated v

havirlg a capacity of at least 300 ml with graduations no more than 50 ml apart. Attach the suction

bmitus to

tubing to

dispdrse the glass beads and pour)250 ml at an ambient temperature of (22 + 3) °C into a graduatel cylinder

the quction equipment and_operate the equipment with the level of the simulated vomitus at
horizpntal level as the top-of the collection container. Place the suction tubing in the graduated cyl
recorgd the time taken-to_evaluate 200 ml of the simulated vomitus.

e same
nder and

gt 20 min,

40 kPa below atmospherlc pressure.

Compliance shall be checked by the following test.

less than

Ensure that the power supply of the equipment is fully charged according to the manufacturer's instructions.
Attach a low-resistance flowmeter with a pressure drop of less than 1 kPa at 30 I/min free air flow to the inlet
of the collection container. Insert an adjustable flow restrictor and an open tube in parallel with a switch after

the flowmeter, as shown in Figure 7. Attach an ammeter in series with the battery.
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1 Flowrgdte measuring device
2 Switch
3 Vacuum indicator
4 Equiptnent under test
5 Exhaust
6 Adjustable resistor
7 Suctioh endpiece
8 Ammeter
Figure 7 — Test apparatus for battery-powered transportable suction equipment
Operate the equipment with the patient connection® occluded and record the maximum vacuum after 15 s.
Adjust the restrictor to operate the equipment' at maximum current. Run the equipment cpntinuously,
alternating between 15 s maximum load and:15 s free air flow.
Rgcord the maximum vacuum and the\first time at which either the free air flow drops below 20(I/min or the
sef patient flow (maximum current load) declines to 80 % of the initial flow value used for maximum load, or, if
the test is conducted with no flow, the time at which the vacuum drops below 40 kPa below atmospheric
pressure.
59|11 Collection container
59|11.1 General
Fof all suction_eguipment, one or more collection containers clearly visible in the position of normal use shall
be|provided.
Cgmplianee shall be checked by inspection.
T cQllection caontainer shall he marked with jts usahle volume in millilitresEor collection containers of

500 ml or greater, approximate indication of the volume shall be given by graduations. The interval of the
graduation should be not less than 50 ml and not more than 250 ml.

The collection container shall have a minimum volume of 200 ml and shall be sufficiently transparent so that
the level of contents can be observed. If the suction equipment ceases to operate when the collection
container is full, the collection container shall have a minimum usable volume of 500 ml.

NOTE

given in annex N.

An indication of appropriate range of volumes for the collection container for some common procedures is
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