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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
electrotechnical standardization.

matters of

The procedures used to develop this document and those intended for its further maint
desfribed in the ISO/IEC Directives, Part 1. In particular the different approval criteria hee
different types of ISO documents should be noted. This document was drafted in accordan
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
patent rights. ISO shall not be held responsible for identifying any or all suchpatent rights
any|patent rights identified during the development of the document will.be'in the Introduct
on the ISO list of patent declarations received (see www.iso.org/patents)-

Anyf trade name used in this document is information given for the,eonvenience of users ar
conptitute an endorsement.

For|an explanation on the meaning of ISO specific terms and expressions related to
ass¢ssment, as well as information about ISO’s adherence to the WTO principles in the
Barfriers to Trade (TBT) see the following URL: Forewerd - Supplementary information

Theg committee responsible for this document is\SO/TC 121, Anaesthetic and respiratory
Sublcommittee SC 8, Suction devices for hospital and emergency care use.

third edition cancels and replaces.the second edition (ISO 10079-1:1999), which
technically revised.

[SO|10079 consists of the following parts, under the general title Medical suction equipment:

— | Part 1: Electrically powered-stiction equipment
Part 2: Manually powered’suction equipment

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

Anr

enance are

ded for the
e with the

 subject of
. Details of
ion and/or

d does not

Conformity
Technical

equipment,

has been

x D are for

ex A forms a-trormative part of this part of ISO 10079 while Annex B, Annex C, and Anng
infqrmation only;
Annex B contdins rationale statements for some of the requirements of this part of ISO 10079. ]

and| subclauses marked with an asterisk (*) at the beginning of the paragraph have cor

[he clauses
‘esponding

ratiphale contained in Annex B included to provide additional insight into the reasoning

that led to

the Tequirements and recommendations that have been incorporated into this part of 15
is considered that knowledge of the reasons for the requirements will not only facilitate
application of this part of ISO 10079, but will expedite any subsequent revisions.

Annex D illustrates the three parts of ISO 10079 by providing a schematic for typical system
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Medical suction equipment —

Part 1:
Electrically powered suction equipment

1 [Scope

Thi part of ISO 10079 specifies safety and performance requirements for electrically pewered medical
and surgical suction equipment. It applies to equipment used in health care facilities such ap hospitals,
for flomiciliary care of patients and for field and transport use.

Thip part of ISO 10079 does not apply to the following:

a) |central power supply (by vacuum/compressed air generation), piping systems of vg¢hicles and
buildings, and wall connectors;

b) [end-pieces such as suction catheters, drains, curettes, Yankauer suckers and suction tips;
c) |syringes;

d) |dental suction equipment;

e) |anaesthetic gas scavenging systems;

f) |laboratory suction;

g) |autotransfusion systems;

h) |mucus extractors including neonatal mucus extractors;

i) [suction equipment where the collection container is downstream of the vacuum pump;
j) |ventouse (obstetric) equipment;

k) |suction equipmentmarked for endoscopic use only;

1) |plume evacuatiofsystems.

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

ISO 3744, Acoustics — Determination of sound power levels and sound energy levels of noise sources using
sound pressure — Engineering methods for an essentially free field over a reflecting plane

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

1) The graphical symbol collections of ISO 7000, ISO 7001, and ISO 7010 are also available on the Online
Browsing Platform http://www.iso.or

© IS0 2015 - All rights reserved 1
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ISO 15223-1, Medical devices — Symbols to be used with medical device labels, labelling and information to
be supplied — Part 1: General requirements

ISO 80369
IEC 60529,

IEC 60601-

(all parts), Small-bore connectors for liquids and gases in healthcare applications
Degrees of protection provided by enclosures (IP Code)

1:2005+A1:2012, Medical electrical equipment — Part 1: General requirements for safety

[EC 60601-1-6, Medical electrical equipment — Part 1-6: General requirements for basic safety and essential
performance — Collateral standard: Usability

IEC 60601+
essential pé
electrical s

IEC 60601+
essential pé
electrical s

IEC/TR 60
IEC 61672-
IEC 62366,
EN 1041, Ii

1-11:2010, Medical electrical equipment — Part 1-11: General requirements for basic safety,
rformance — Collateral Standard: Requirements for medical electrical equipment and\meq
hstems used in the home healthcare environment

1-12:2014, Medical electrical equipment — Part 1-12: General requirements for ‘basic safety
rformance — Collateral Standard: Requirements for medical electrical equipnient and meq
bstems intended for use in the emergency medical services environment

B78, Graphical symbols for electrical equipment in medical practice
L, Electroacoustics - Sound level meters — Part 1: Specifications
Medical devices — Application of usability engineering to medical devices

iformation supplied by the manufacturer of medical deyices

3 Terms and definitions

For the pui

3.1
collection
container i

3.2
drainage
removal off

3.3

end-piece
part of the
and ends a

poses of this document, the following termsand definitions apply.

container
n which liquids and solid particlesjare collected

liquid, solid particles.orgas from a body cavity or wound

suction equipmént applied to the patient which begins at the site where material is draw
F the first.detachable connection

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

3.4

and
ical

and
ical

n in

exhaust port

opening th

3.5
field use
use of suct

3.6
filter

rough which exhaust gas is discharged

ion equipment in situations outside of the health care facility and home environment

device for retention of particulate matter

3.7

free air flowrate

rate of unr

2

estricted flow of air through a designated inlet

© ISO 2015 - All rights reserved
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3.8
high flowrate
free air flowrate (3.7) of 20 1/min or more

3.9
high vacuum
vacuum level (3.23) of 60 kPa or more

3.10
inlet port
opening through which liquid, solid particles or gas enter

3.11
int¢ermediate tubing
tubjng between the collection container (3.1) and the vacuum source (3.26)

3.12
int¢rmittent vacuum
type of suction (3.19) in which the negative pressure applied to the end-piece (3.3) is automdtically and
perjodically returned to atmospheric pressure

3.138
low flowrate
fred air flowrate (3.7) less than 20 1/min

3.14
low vacuum
vacyium level (3.23) of not more than 20 kPa

3.15%
medium vacuum
vacyium level (3.23) of more than 20 kPa, butless than 60 kPa

3.16
outjet port
opening through which gas exits.{frem the collection container (3.1)

3.17
overfill protection deviee
devijice intended to preyent liquid or solid particles from entering the intermediate tubing (3.11)

3.18
single fault condition
congdition inwhich a single means for protection against a safety hazard in equipment is defective or a
single external abnormal condition is present

Note¢ 1-tosentry: Maintenance of equipment is considered a normal condition.

3.19
suction
application of vacuum to remove liquid, solid particles or gas

3.20

suction tubing

tubing for conduction of liquid, solid particles or gas between the end-piece (3.3) and the collection
container (3.1)

© IS0 2015 - All rights reserved 3
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3.21

thoracic drainage

drainage (3.2) of liquid and gas from the thoracic cavity by application of suction (3.19) to the thoracic
cavity of the patient

Note 1 to entry: For the purposes of this part of ISO 10079 all thoracic drainage is considered to be active.

3.22
transport use
use during patient transport outside of a health care facility (e.g. in an ambulance or airplane)

3.23
vacuum level
pressure ldss than atmospheric pressure

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

3.24
vacuum level indicator
device for glisplaying the vacuum level (3.23)

3.25
vacuum r¢gulator
device for ¢ontrolling the applied vacuum level (3.23)

3.26
vacuum squrce
component of device for generating vacuum

4 General requirements

Electrically powered medical suction equipment shall meet the relevant requirements of IEC 60601-
1:2005+A142012.

4.1 RiskK management

4.1.1 This part of ISO 10079 specifies requirements that are generally applicable to risks associgted
with electrfcally powered medi¢al suction equipment. An established risk management process shall be
applied to the design of the device. The risk management process shall include the following elements:

— risk analysis;
— risk evlaluations

— risk control;

rodu 3800 ol nactxnradiiction 1 fosn ot o
p CLlUIVUIT dITU Jou l.ll UUULLIVIT TTITIIVUT TTTALVIVUIT.

EXAMPLE ISO 14971.

Check compliance by inspection of the risk management file.

4.1.2 Electrically 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 [SO 14971 and
which are associated with their intended application in normal and in single fault condition.

4 © IS0 2015 - All rights reserved
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NOTE Asituationin which 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 to deal with such situations need to be determined within the risk management process.

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.

4.2 Usability

Thg manufacturer shall address, in accordance with IEC 60601-1-6 and IEC-62366, the usability
engfineering 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 managenient file. The clinical investigation shall
conjply with the requirements of ISO 14155.

NOTE Clinical data can be sourced from the following:
— |clinical investigation(s) of the device concerned;

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

— |published and/or unpublished reports.eh other clinical experience of either the device in questior] or a similar
device for which equivalence to the device in question can be demonstrated.

Check compliance by inspectioft:of the risk management and technical files.

4.4 Biophysical or modelling research

Where appropriate;~alidated biophysical or modelling research shall be performed [under the
congditions for which performance is claimed and documented in the risk management file.

Check compliarice by inspection of the technical file.

4.5 Test methods

The manufacturer can use type tests different irom 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.

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.

© IS0 2015 - All rights reserved 5
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Parts intended for re-use shall meet the requirements of Clause 7 and Clause 9 as appropriate after
those components have been submitted to 30 cycles of cleaning and disinfection or sterilization as

recommen

Check com

ded by the manufacturer.

pliance by functional testing.

6 Design requirements

6.1 Collection container

6.1.1 Gepneral

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

Check com
6.1.2 Co

6.1.2.1 (
the collecti

6.1.2.2 (f) For suction equipment intended for field use and which is intended to continue opera
when the cpllection container is full, the volume of the collection eontainer shall be not less than 200
6.1.2.3 Fpr all other suction equipment including suction‘\eéquipment intended for transport use,

usable voly

Check com

6.1.3 Co

The colled
requireme
of the man
is less, for

Containers

as recommlended by the manufacturer.

Check com

6.2 Conl

pliance by inspection.

ntainer capacity

lon container shall be not less than 300 ml.

me of the collection container shall be not lessithan 500 ml.

pliance by the tests given in A.2.

ntainer strength

tion container shall not implode, crack or permanently deform and shall meet
nts of Clause 7 and Clause 9@asiappropriate after being subjected to a pressure of either 12
pfacturer’s recommended.maximum vacuum level or 95 kPa below atmospheric, whichg
b min.

intended for re-useshall be tested after 30 cycles of cleaning and disinfection or steriliza

pliance by the tests given in A.3.

nections

) For suction equipment intended for field use with overfill protection, the usable volume of

fing

ml.

the

the
0 %
ver

fion

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 com

NOTE
suction.

pliance by functional testing and inspection.

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

© ISO 2015 - All rights reserved
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6.2.2 Inlet port

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 specified by the manufacturer.

The inlet port 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.

hml AR ) e h - o . - 4l 4.4 1 : | £ : i
NO L IT LUIIT ITILCT IIdT UIdITIITLCTT 1S5 51 CdlTl Uiidall 15 11, LTI 15 d TISK UL TIIISCUITIICCLIUILL.

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]11 Suction tubing shall have an inside diameter of not less than-6 mm.
The degree of collapse of the suction tubing shall be less thaf0;5 throughout its entire length.

Check compliance by the tests given in A.4 using thétubing specified by the manufactyirer of the
sucfion equipment.

NOTE Special surgical procedures such as liposuetion and suction curettage might require sugtion tubing
and|connectors of a larger bore.

6.3]12 (*) Suction tubing supplied or_ reeommended by the manufacturer shall have a minimum
length of 1,3 m.

NOTE Suction performance might be markedly affected by the length and diameter of the sug¢tion tubing
betyveen the end-piece and collectiorr container (see Annex C).

6.4 Vacuum level indicators

6.4{1 Suction equipment with an operator-adjustable vacuum regulator shall have a] means of
indicating the vacuum level at the patient end when attached to a suction catheter or drainagg tube.

6.42 The\full scale of analog vacuum level indicators shall be not more than 200 % of thg maximum
vachium level specified by the manufacturer.

6.4.3— Analog displays shall have graduations not less than Z mm apart with each graduation
representing not more than 5 % of the full-scale value.

Movement of a rotary analog vacuum level indicator should be anti-clockwise for an increase in
vacuum level.

6.4.4 Digital displays shall display vacuum level at intervals of not greater than 5 % of the full-scale value.

6.4.5 Vacuum level indicators on suction equipment intended for thoracic drainage shall be accurate to
within * 5 % of the full-scale value in the middle three-fifths of the operating range.

6.4.6 Vacuum level indicators on suction equipment, except as specified in 6.4.5, shall be accurate to
within * 5 % of the full-scale value.

© IS0 2015 - All rights reserved 7
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6.4.7 Low vacuum equipment shall be fitted with a vacuum level indicator between the vacuum source
and collection container.

6.4.8 Suction equipment having a vacuum regulator with a variable control shall have a vacuum
indicator displaying the vacuum level on the inlet side of the vacuum regulator.

Check compliance by inspection and functional testing.

6.5 Spillage on electrical suction equipment

Suction eq
the home h

Suction eq
IEC 60601+

Suction eqiipment intended for use in the field shall be classified as specified in IEC 60601-1-12:2014,

Remote foq
least IPX6

Check com
7 Oper

7.1 Eas¢
The suctio

Check com

7.2 Disn

TTPIMENt Not INtended for Use 1 the fietd, other than SUction equipment mtended for o
ealthcare environment, shall be classified as specified in IEC 60601-1:2005, 6.3 and 11.6

hipment intended for use in home healthcare environment shall be classified as _specifie
1-11:2010, 8.3.

t switches with electrical switching parts shall be of watertight construction classified 3
hs specified in [EC 60529.

pliance by the tests specified in IEC 60529.
ational requirements

of operation
L equipment shall be designed to be operated by one person unaided.

pliance by functional testing.

nantling and reassembly

e in

d in

8.1.

s at

Suction equipment intended to be dismantled by the user (e.g. for cleaning) shall be designed to

facilitate c

prrect assembly or marked+toindicate correct reassembly.

Suction e

reassembly in accordance with-tlie manufacturer’s instructions.

Check compliance by functional testing.

7.3 Mechanicalshock

ipment shall meet the requirements of Clause 9 as appropriate after dismantling

and

Suction eqliipment intended for field and/or transport use shall meet the requirements of Clause 9 affter

being dro

éd 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 Suction equipment intended for field and/or transport use shall meet the requirements given in
Clause 9 as appropriate when placed on a surface of (20 = 2)° slope from the horizontal.

© ISO 2015 - All rights reserved
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7.4.2 Suction equipment not intended for field and/or transport use shall meet the requirements given
in Clause 9 as appropriate when placed in any position on a surface (10 = 1)° slope from the horizontal.

Che

7.5

7.5.

ck compliance by functional testing.
Protective devices

1 Contamination protection

There shall be a means to prevent contamination of the vacuum pump (e.g. a filter).

Che

7.5

Wh
pas

ck compliance by inspection of the risk management and technical file.

2 Overfill protection devices

en an overfill protection device is activated, suction shall cease and no more\than 5 ml o
5 downstream of the overfill protection device within a period of 2 min.

If the overfill protection device is integral with the collection container) it shall not activ

lead

t 90 % of the stated capacity of the collection container has been teached.

[ fluid shall

hte until at

Protective means shall be provided to prevent foam passing downstream into the vacuum s¢urce.

Che

7.5

7.5

If a
vac

Che

7.5
Tha
Che

7.6

7.6

ck compliance by the tests given in A.2.1.
3 Pressure protection

3.1 Negative pressure protection

device to limit the maximum vacuum lével is fitted the vacuum shall not exceed the
1lum level by more than 10 %.

ck compliance by functional testing.

3.2 Positive pressure protection
racic drainage systems'shall not develop a positive pressure in excess of 1 kPa.

ck compliance by th®tests given in A.6.
Noise

1 Lowwacuum/low flowrate equipment

maximum

In normal use the maximum A-weighted sound pressure level (peak or steady value) of low v:
flol : et : fort] et Y OB

7.6.

2 Suction equipment other than that specified in 7.6.1

icuum/low

In normal use the maximum A-weighted sound pressure level (steady or peak value) of suction

equ

Che

ipment other than low vacuum/low flowrate equipment shall not exceed 70 dB.

ck compliance by the test given in A.7.

© ISO 2015 - All rights reserved
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7.7 Airl

eakage

7.7.1 Collection containers for general use

The maximum leakage into the collection container assembly shall not exceed 200 ml/min. If the
collection container is intended for use with suction equipment having a free air flowrate of more than
1 1/min, the pressure increase shall be less than 3,3 kPa/V in 10 s where V is the total volume of the
collection container in litres.

Collection containers intended for re-use shall be tested after 30 cycles of cleaning and disinfection or

sterilizati

Check com

7.7.2 Co
The maxinj

Collection

pliance by the test given in A.8.1.

llection containers for thoracic drainage
um leakage shall be no more than three bubbles in 10 s.

containers intended for re-use shall be tested after 30 cycles of clearming and disinfectio

sterilizatign as recommended by the manufacturer.

Check com

pliance by the test given in A.8.2.

8 Physi

8.1 (¥

cal requirements for suction equipment for field use

imensions

Suction eqpipment intended for field use including any~carrying case or frame shall pass throug
rectangular opening having dimensions of 600 mm x 300 mm.

Suction eq
define the
apply but t

Check com

8.2 Mas

The mass
accessorie

Suction eq
define am
all equipm

Check com

Llipment is often combined with resuscitation equipment which can make it impossibl
dimensions for the suction equipmént alone. In these circumstances this subclause may
he dimensions of all equipment inteénded for field use should be as small as possible.

pliance by measuring.

5

bf suction equipment intended for field use complete with its carrying case or frame
shall not excéed 6 kg.

Lipment is,'0ften combined with resuscitation equipment which can make it impossibl
iss forthesuction equipment alone. In these circumstances this subclause may not apply
bnt infended for field use should be as lightweight as possible.

1 Or

th a

e to
not

and

b to
but

liance by measuring
’4 [=]

9 Performance requirements for vacuum level and flowrate

9.1 High vacuum/high flowrate equipment

Suction equipment marked “high vacuum/high flow” shall develop a vacuum level of at least 60 kPa
within 10 s and a free air flowrate into the collection container (without suction tubing fitted) of not
less than 20 1/min.

Check compliance by the testin A.9.

10
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9.2 Medium vacuum equipment

Suction equipment marked “medium vacuum” shall develop a vacuum level of between 20 kPa and
60 kPa within 10 s.

Medium vacuum for breast pumps should not exceed 33 kPa.

Check compliance by the tests in A.9.

9.3 Low vacuum/low flowrate equipment

Suction equipment marked “low vacuum/low flow” shall produce a vacuum of not more than 20 kPa and
a cqntinuous free air flowrate of less than 20 1/min at the maximum vacuum level setting'recpmmended
by fhe manufacturer.

Check compliance by the test given in A.10.

9.4 Low vacuum/high flowrate equipment

Suction equipment marked “low vacuum/high flow” shall produce a factum of not more than 20 kPa
and)a free air flowrate of not less than 20 I/min at the maximum vaéuum level setting recommended by
the[manufacturer.

Check compliance by the test given in A.10.

9.5 Thoracic drainage equipment for adults

Suction equipment marked “thoracic drainage” inténded for use in adults shall produce| a free air
floyrate of not less than 15 I/min at the inlet of the collection container.

Thd vacuum level developed shall not exceedy10 kPa.
It shall be possible to set the vacuum level to between 0 kPa and 10 kPa.
For|most situations the vacuum level developed should not exceed 7 kPa.

In gome situations, for example, broncho-pleural fistula, a higher flowrate (e.g. 25 1/min) may be
reqpired and the ability to generate higher vacuum levels and higher flowrates is desirable.

Equipment marked “thoracic drainage” shall be adjustable to a static vacuum level of 7| kPa. Such
equlipment shall prdduce a free air flowrate of at least 15 1/min and shall be capable of develpping 95 %
of the set vacuum level within 5 s when connected to a closed system of 4,5 | total capacity.

Suction equipment intended for thoracic drainage shall not develop a positive pressure i excess of
1 klPa at the-patient inlet with a free air flowrate of 10 1/min.

Checkeompliance by the tests in A.11.

9.6 Intermittent vacuum equipment

Suction equipment for intermittent vacuum shall produce a vacuum level * 10 % of the vacuum level
specified by the manufacturer or + 10 % of the mid-range level if the vacuum level is adjustable. The
cycling frequency shall be within 10 % of the specified frequency or 10 % of the middle frequency if the
range is adjustable.

Check compliance by the testin A.12.

9.7 Vacuum regulators with fixed setting

The vacuum level indicated shall not deviate by more than + 10 % from the fixed setting.
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All vacuum levels shall be expressed as the occluded (no-flow) value.

Check compliance by the test given in A.13.

9.8 Vacuum regulators with variable setting

The vacuum level indicated shall not deviate by more than + 10 % when set within the middle three-

fifths of its

range.

Check compliance by the test given in A.14.

9.9 Equ

Equipment
than 10 s.

Check com

9.10 Batt

Battery powered suction equipment intended for field and/or transport use shall operate for at 1

20 min du
level of nofj

Check com

9.11 Inte

Interruptid
and the va

This performance requirement also applies iffthe original power source is replaced with anot

power sou

Check com

10 (*) R¢

transpornt use

10.1 Ope

Suction eq
Clause 9 ag

pment intended for pharyngeal suction

intended for pharyngeal suction shall evacuate 200 ml of simulated vomitus in|not n

pliance by the testin A.15.

ery powered transportable suction equipment

'ing which time it shall produce a free air flowrate of not less than 20 [/min and a vact
less than 40 kPa.

pliance by the testin A.16.

rruption of the power supply
n and restoration of the power supply to the suction equipment shall not cause any ha

fuum level and flowrate shall not vary by more than = 10 % from the set value.

"Ce.

pliance by the testin A.17.

psistance to environment of suction equipment for field and/or

rating condjtions

hipmentintended for field and/or transport use shall meet the requirements of Clause 7
apprepriate after being subjected to temperatures of —18 °C and +50 °C.

ore

past
jum

ard

her

and

Check com

pliance by the tests given in A.18.2.1 and A.18.2.2.

10.2 Storage

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

Check compliance by the tests given in A.18.2.3 and A.18.2.4.

12
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11 Information to be supplied by the manufacturer (labelling and instructions for
use)

11.1 Information supplied by the manufacturer shall comply with EN 1041.

Check compliance by inspection.

11.2 Where appropriate, information shall take the form of symbols complying with ISO 7000,
ISO 15223-1 and IEC/TR 60878.

Chéelck compliance by inspection.

11.3 Labelling of equipment

The following information shall be permanently and legibly marked on the suetion equipjnent or on
parfs 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;

b) |details necessary for the user to identify the device and the cofitents of the packaging;
c) |the word “sterile”;
d) |the batch code preceded by the word “LOT” or serial.hitmber;

e) |an indication of the date by which the device orparts thereof can be used in safety, expressed as
the year and month;

f) |an indication that the device or parts thergof are for single use (manufacturer’s indicatipn of single
use shall be consistent);

g) |(*)ifasingle opening is provided,words indicating “exhaust” or equivalent icon on the exhaust port;

h) |words indicating “inlet” or equivalent icon at the connection to the collection contajner unless
misconnection is prevented:by a design feature;

i) |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

j) |all equipment-génerating suction shall be marked with words indicating suction. Thjs marking
shall be visiblefrom the normal working position;

k) |if the suction equipment is intended for field and/or transport use, the minimum and| maximum
ambient temperatures at which it is suitable for use shall be marked on the equipmenf case. If no
case is provided, the statements shall be marked on the equipment;

) The maximum vacuum level for which the equipment 15 designed, marked prominently on the
display case or immediately adjacent to it;

m) the maximum vacuum level for which the equipment is designed, marked prominently on the
equipment;

n) the units of measurement of the vacuum indicator, marked prominently on the equipment;

0) low vacuum equipment with a vacuum level which is not adjustable by the user shall be marked
either with the vacuum level which can be attained or with words indicating low vacuum level;

p) intermittent vacuum equipment shall be marked with words indicating intermittent suction.
Equipment which can provide both continuous and intermittent vacuum shall have the mode
control clearly marked;

© IS0 2015 - All rights reserved 13
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q)

the direction of adjustment to increase vacuum level if a progressive variation in the degree of
vacuum level is available;

» o«

the performance category (such as “high vacuum/high flow”, “medium vacuum”, “low vacuum/high

flow”, “low vacuum/low flow”, “intermittent vacuum”,

»ow: » o«

pharyngeal suction” or “thoracic drainage”

as appropriate) or the vacuum and flowrate ranges for patient use with the marking visible in the

norma

| operating position.

Check compliance by inspection.

11.4 Instructions for use

The manuffcturer 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 addreqs of
the authorized representative where applicable;

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

c) awarrling that the suction equipment should only be used by persons wholhave received adequate
instrugtions in its use;

d) instrug¢tions on how to make the suction equipment operational in@all'intended modes of operation
and any limitations on the use of the equipment;

e) guidar]ce on performance as either:
1) thg type of equipment (e.g. medical suction, high vacttum, high flow);
2) the vacuum level and flowrate obtainable;

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

g) instrugtions that the user should carry-outthe manufacturer’s recommended test procedure affter
dismantling and reassembly of the equipment;

h) aspecification detailing the follgwing:
1) operating environmentlimits;
2) storage environmentlimits;

i) the re¢ommendediethods for cleaning and disinfection or sterilization of all reusable parts pand
an estlmated life.interms of use cycles (see Clause 5);

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

k) size arjdtype of tubing and connection to the collection container including any maximum lerjgth
if applicable;

1) useable volume of the collection container;

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

n) 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;

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

p) astatement advising removal and servicing of the equipment if liquid or solid has been drawn into
the vacuum pump;
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NOTE In some cases, this can 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;

instructions for operating the vacuum level regulator if supplied and for setting the required
vacuum level;

disclosure of any components containing natural rubber latex;

Che

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 or the version number.

ck 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 methpds.

A.2 Test for collection container capacity and overfill protection

A.2.1 Deyvices with overfill protection

Connect the overfill protection device in accordance with the manufacturer’s instructions. Set|the
equipment|{to maximum free air flowrate. Suck water at room temperature into the collection contalner
until the shut-off mechanism of the overfill protection device is activated. Note the water level. Renfove
the suctior] tubing from the water to allow free air flow. Run the equtipment for a further 2 min. Meaqure
the volumd of water which has passed the shut-off mechanism ofthe overfill device. Measure the voliime
collected im the collection container at the time the overfill protection device is activated.

For re-usable suction equipment, perform the test afterthe equipment has been subjected to 30 cygles

Fill a gradyated cylinder with 300 ml of water at room temperature and operate the suction equiprI:Eent
er.
Without emptying the collection g¢omtainer, continue to operate the suction equipment until |the

For re-usable suction equipment, perform the test after the equipment has been subjected to 30 cygles

(if the equipment has an 1ntegrated collectlon contalner) 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,
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.

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.
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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 Clause 7 and Clause 9

as appropriate.

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

Key

1 |vacuum source

2 |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 a
through it. Attach azacuum source to the other end of the tubing and adjust the vacuum

maximum specifiéd)by the manufacturer. If there is no disclosed maximum, conduct the test
levgl of 60 kPa. Hold the vacuum level for 5 min. Calculate the degree of collapse A by mez:
outside dianieter of the suction tubing along its length with callipers as illustrated in Figure

Repeatthetest while the tube is loosely coiled around a 100 mm diameter cylinder.

hy air flow
evel to the
at vacuum
suring the
A.2.

ODinitial 'ODtest

Degree of collapse, A: A=

IDinitial

Pass A< 0,5
FailA > 0,5
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initial

oD

a) Before test b) Duringcstest
Key
1 vacuunj source
2 vacuun] level indicator
3 collectipn container
4  tubing
5 plug

Figure A.2 — Test apparatus-for degree of collapse for suction tubing

A.5 Drop test

Drop the sfiction equipment from’a height of 1 m onto a concrete floor in the worst case mode, then fest
the suctior] equipment for compliance with the requirements given in Clause 9 as appropriate.

A.6 Test for positive-pressure protection in thoracic drainage

Attach the|patiént end of the thoracic drainage system set up for normal use in accordance with|the

manufactufrer’ssinstructions (see Figure A.3) to a vacuum source adjusted to produce a flowrate of
10 l/mln andanheasure the pressure atthat pninf
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Dimensions in millimetres

o 1

BwWw N R

A.7
Pla
spe
pas
pre

For
the
rec
cha
sha

Thd
dur

A.8

A.8

Eval

100 max.

vacuum source with a flowrate of 10 1/min
water manometer
suction tube

thoracic drainage system

Noise test

e the microphone of a sound-level meter complying with the requirements for a type |
rified in [EC 61672-1 at the position of maximum sound pressure level in the horiz
cing through the geometric centre of the suction equipment at a radius of 1 m. The meas
ssure level shall not exceed the specified valge.

this test, the suction equipment shall be-operated with the inlet port open to atmospher
inlet port occluded and over its normial working range of flowrate including the maximu
bmmended by the manufacturer."\Measurements shall be taken using the frequency
Facteristic A and the time-weighting characteristic S on the sound-level meter. The meg
| be taken in a free field overia reflecting plane as specified in ISO 3744.

A-weighted backgroundlevel of extraneous noise shall be at least 10 dB below that
ing the test.

Test for airleakage into the collection container

.1 CoHection containers for general use

cudte ‘the collection container to a vacuum level of 40 kPa. Close the suction tubing using

Figure A.3 — Typical apparatus for testing positive-pressure protection in thoracic ¢irainage

nstrument
ntal plane
ired sound

e and with
m flowrate
-weighting
surements

measured

the on/off

valy

re (4 in Figure A.4) and observe the pressure increase within 10 s.

NOTE Collection containers will usually have a pneumatic compliance of approximately 10
litre volume.
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Key

1  vacuunj source

2 vacuun regulator

3 vacuunj level indicator (P) accurate to 0,5 kPa between 30 kPa and 50 kPa below atmospheric pressure
4  on/off yalve

5 closed fo atmosphere

6  collectipn container under test

Figure|A.4 — Typical apparatus for testing leakage of collection container for general use

A.8.2 Collection containers for thoracic drainage

Using the dpparatus shown in Figure A.5 close the onyoff valve. Set the vacuum regulator to a vacyum
level of 15 kPa. Open the on/off valve and allow the\eontainer to reach the set vacuum level. Observe|the

water bottle and count the bubbles. Calculate the-number of bubbles per minute.

NOTE Three bubbles in 10 s is a leakage of‘\approximately 4 ml/min.

20
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Dimensions in millimetres

25
~

Key]
vacuum source

vacuum regulator

vacuum level indicator accurate to 2,5 % maximum scale value
on/off valve

collection container under test

closed to atmosphere

suction tube (6 mm inside diameter, square cut)

O N O Ul D W N

water bottle

|
s
a9

ure A.5 — Typical apparatus for testingl€¢akage of collection container for thoraci¢ drainage

A.9 Test for maximum vacuuimlevel and free air flowrate (general suctiop
equiipment)

Connect a flow measuring device with a response time of not more than 100 ms, an accfiracy of at
leagt 0,05 1/s over the range’0,1 1/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 ghe suction
equipment in a gas-tight'manner to the 100 ml chamber (see Figure A.6 for a typical test setupp). Operate
the[suction equipment according to the manufacturer’s instructions and record the flowratd.
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v

Key

1 flowrate measuring device

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

3 chambgr (100 ml)

4  connecting tubing (inside diameter 10 mm, length 1,3 m) or suction tubing as reconimended by the manufactpirer
5 equipnient under test

Figure A.6 — Apparatus for testing free air-flowrate

Set up the guction equipment with a 2 I collection container inplace and, using a short tube, fit a vacyum
level indicftor to the container inlet port thus totally oceluding the inlet port. Operate the sucfion
equipment|for not less than 10 s at the maximum vacuumssetting and where appropriate, connected|to a
vacuum sofirce as recommended by the manufacturer;Record the reading on the vacuum level indicqtor.

All vacuunp level readings shall be expressed as:the occluded (no-flow) value as shown on a vacyum
level indicqdtor scaled 0 kPa to 100 kPa below atmospheric pressure.

A.10 Test for maximum vacuumsevel and free air flowrate of low vacuum
equipme¢nt

With the cpllection container(s) empty, switch on the suction equipment with the vacuum regulator
adjusted tq@ give the maximumyvacuum. Occlude the inlet port to the collection container and note|the
maximum facuum level obtained. Open the inlet port and attach a low-resistance flowmeter to it. Note
the mean ffee air flowratevhen stable conditions are reached (see Figure A.6).

A.11Test for free€ air flowrate for thoracic drainage equipment

Connect theGyction inlet port of the equipment to a collection container(s) to bring the total collecti
container capacity to be evacuated to 4,5 1T 0,110 qde the iniet port to tie Collection Containe
With the vacuum regulator set to a vacuum level between 6,6 kPa and 7,4 kPa, switch on the suction
equipment. Note the time taken for the reading on the vacuum level indicator to increase from zero to
95 % of the set vacuum level. Note the final vacuum level.

Open the inlet port and using 2 m of flexible hose having an inside diameter of 8 mm, attach an
underwater seal having an inlet port 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 A.7 and measure the free air flowrate.
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Dimensions in

millimetres

Key]

F

A.12 Test for intermittent vacuum equipment

Con
vac
mid

Op¢

A.13 Test for accuracy of vacuum regulator with fixed setting

A1

Use
and
acc

A1

Set

50

low-resistance flowmeter (<0,1 kPa at 25 I/min)
tubing of length 2 m
equipment under test

nect the vacuum regulator to a vacuum sgurce as recommended by the manufactur
lum regulator to the inlet port mode and.occlude the suction inlet port. Set the vacuum
dle third of the gauge range during the fn” cycle.

n the suction inlet port and record.the “on” and “off” time in five complete cycles.

3.1 Apparatus

a vacuum source with a vacuum regulator capable of regulating the vacuum level betw
90 kPa with affsee air flowrate of 50 I/min. Make the measurements with a vacuum lev
hirate to + 1 % of the values chosen for the test (see Figure A.8).

3.2 Procedure

the source to give a vacuum level of 50 kPa. Occlude the inlet port and read the vacuum 1

gure A.7 — Typical apparatus for testing free air flowrate for thoracic drainage equipment

er. Set the
level in the

cen 50 kPa
b] indicator

bvel shown

hai, loval s dicot o T naocn thao colivon o giva 1in lavzal oF OO0 Do Noclh

on

L
eV acthtirevereatcator—rhecrease—tne-Soufrece—<to SIve vVattHtHrever oo Kra—ocertt

port and read the vacuum level shown on the vacuum level indicator.

e the inlet

Repeat the above test three times. Report the widest percentage deviation from the fixed setting.

A.14 Test for accuracy of vacuum regulator with variable setting

A1l
Use

©IS

4.1 Apparatus

apparatus as per A.13.1 and Figure A.8.

02015 - All rights reserved

23


https://standardsiso.com/api/?name=07707d4f06141d5e0d9bb9497d94c234

ISO 10079-1:2015(E)

A.14.2 Procedure

Commence with the vacuum level from the vacuum source set at 80 kPa, then reduce to 50 kPa with the
vacuum regulator set at 20 kPa or one-fifth of the maximum vacuum level, whichever is lower. Read the
new occluded vacuum level on the vacuum level indicator (see Figure A.8).

Set the vacuum regulator to 55 kPa or four-fifths maximum vacuum level, whichever is lower, and
increase the vacuum level from the vacuum source to 80 kPa. Read the new occluded vacuum level on
the vacuum level indicator.

Reduce the vacuum level from the vacuum source from 80 kPa to 50 kPa and read the new occluded
vacuum levYel on the vacuum Ievel indicator.

Repeat the|above test three times. Report the widest percentage deviation from the test settings.

2

@

Key
1 on/off yalve

2 vacuunj level indicator

3 vacuunj regulator under test

4  variabl¢ vacuum source, 45 kPa to 85 kPa, 50 1/min

Figure A.8 — Arrangement of apparatus for testing vacuum regulators

A.15 Test for pharyngeal suction

A.15.1 Test material andrapparatus

A.15.1.1 Simulated-vomitus

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

Benzoic acid 0,1 % (mass fraction) can be added as a preservative.

A.15.1.2 Graduated cylinder

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

A.15.2 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.
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