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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

Commiss

Draft intefnational Standards adopted by the technical committees are circulated to the membef-bodié

Publicatio]
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Annex A f

on (IEC) on all matters of electrotechnical standardization.

h as an International Standard requires approval by at least 75 % of the member bogdies ‘castir

nal Standard 1SO 8835-2 was prepared by Technical Committee ISO/TC 121, Anaesthetic an
t, Subcommittee SC 1, Breathing attachments and anaesthetic machines.

nd edition cancels and replaces the first edition (ISO 8835-2:1993), whichy has been technig
difference between this revision and the first edition is the broadening‘gfithe scope to includ
system.

consists of the following parts, under the general title Inhalationalanaesthesia systems:

[: Published as IEC 60601-2-13, Medical electrical equipment— Part 2-13: Particular require
of anaesthetic workstations

P: Anaesthetic breathing systems for adults
B: Anaesthetic gas scavenging systems — Transfer and receiving systems

prms an integral part of this part of ISO 8835. Annexes B and C are for information only.

s for voting.
g a vote.

d respiratory
ally revised.

e all types of

nents for the
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Introduction
A breathing system comprises an assembly of tubes and connectors and may include valves, a reservoir bag and a
circle absorber assembly. Its function is to convey mixtures of gases to and from the patient.

Other items of equipment may be incorporated into a breathing system, e.g. humidifiers, filters, spirometers,
thermometers and gas analysers.

Annex A (ndrmative) gives test methods. Annex B (informative) describes a standardized set of graphigal symbols
for breathing attachments and gives some examples of their use in a schematic representation of a-circlg absorber
system, and|annex C (informative) gives the rationale for some of the requirements.
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Inhalational anaesthesia systems —

Part 2

Anaesthetic breathing systems for adults

1 Scop

This part

supplied g¢ither assembled by the manufacturer or for assembly by the user in accordance with the m

instructior
some de
workstatid
detachabl

This part
carbon di
dioxide al

A1”4

of ISO 8835 specifies requirements for inhalational anaesthetic breathing systems for adul

s. It also covers circle absorber assemblies, exhaust valves, inspiratory and expiratory vg
bigns, those parts of an anaesthetic breathing system that are,incerporated within an
n, including the expiratory gas pathway of an anaesthetic ventilator and any parts of a n
e anaesthetic-gas scavenging system (AGSS).

of 1ISO 8835 does not cover the performance of breathing Systems regarding the eliminatig
pxide, since this is complex and depends on the interaction of the patient, the fresh-gas flow
sorbent and the breathing system itself.

Is which are
anufacturer’'s
llves and, in
anaesthetic
on-operator-

n of expired
, the carbon

2 Normftive references

The following normative documents contain provisions which, through reference in this text, constitute provisions of
this part gf ISO 8835. 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 8835 are encouraged to inyestigate the
possibility] of applying the most recent editions of the normative documents indicated below. For undated
references, the latest edition of the ndtmative document referred to applies. Members of ISO and I[EC maintain
registers ¢f currently valid InternatignalStandards.

ISO 4135|1995, Anaesthesiolagy~— Vocabulary.

ISO 535611, Anaestheticand respiratory equipment — Conical connectors — Part 1: Cones and sockets.

ISO 5356{2, Anaesthetic and respiratory equipment — Conical connectors — Part 2: Screw-thregded weight-
bearing cpnnecters.

ISO 5362 Andesthetic gas reservoir bags.

ISO 5367, Breathing tubes intended for use with anaesthetic apparatus and ventilators.

ISO 7000:1989, Graphical symbols for use on equipment — Index and synopsis.

IEC 60601-1:1988, Medical electrical equipment — Part 1: General requirements for safety.

3 Definitions

For the purposes of this part of ISO 8835 the definitions in ISO 4135:1995, together with the following, apply. Terms
3.1, 3.2 and 3.9 are also defined in ISO 4135:1995 but the definitions in this part of ISO 8835 relate more

particularl

y to anaesthetic breathing systems than do those in ISO 4135:1995.


https://standardsiso.com/api/?name=94b4df966bb6d3882bf57735b9260e77

ISO 8835-2:1999(E)

3.1
breathing sy

stem

©1SO

those inspiratory and expiratory pathways through which gas flows at respiratory pressure between the fresh-gas

inlet, the pat

3.2
circle breath

ient-connection port and the exhaust valve or port

ing system

breathing system in which the direction of gas flow through inspiratory and expiratory pathways is unidirectional and

in which the

3.3

two pathways form a circle

circle absorl
that part of

expiratory valves or other means of ensuring unidirectional gas flow, two ports for connection to breathin

fresh-gas inl

3.4
fresh-gas inl
that port thrg

35
fresh-gas tu
tube convey

3.6
patient-conn
that port at
tracheostom

3.7

exhaust port
that port thr
scavenging

3.8
exhaust valy

a valve throt
NOTE Sy

3.9
Y-piece

3-way breathing-system'connector

3-way conng

3.10

el asscelmily
a circle system which comprises one or more carbon-dioxide-absorbent containers, inspif

bt, a reservoir bag port and/or a ventilator port

Pt

ugh which fresh gas is supplied to the breathing system

he
ng fresh gas to the fresh-gas inlet

ection port

y tube connector, or to a face mask

pugh which excess and/or waste gas(es) are discharged to the atmosphere or to an anaes
bystem (AGSS)

e

gh which excess and/or waste gas(es) are discharged to the atmosphere or to an AGSS

ch a valve may or may.not be an adjustable pressure-limiting (APL) valve

ctor withhavpatient-connection port and two ports for connection to breathing tubes

non-rebreath

atory and
g tubes, a

the patient end of a breathing system intended .fer’connection to devices such as a tfacheal or

thetic-gas

ing’exhaust valve

exhaust valve with three ports, namely an inlet port for connection to a breathing tube or attachment, a patient-
connection port and an exhaust port, the function of the valve being to prevent exhaled gas from entering the
breathing system

NOTE

Such a valve may or may not allow intermittent positive-pressure ventilation.


https://standardsiso.com/api/?name=94b4df966bb6d3882bf57735b9260e77

©1SO

4 Breat

4.1 Con

ISO 8835-2:1999(E)

hing-system connections and materials

nectors

4.1.1 Patient-connection port

The patient-connection port shall have a male 22 mm conical connector incorporating a coaxial female 15 mm
conical connector, both complying with 1ISO 5356-1.

4.1.2 Y-piece

The mach
connectol
ISO 5367

NOTE

4.1.3 Exhaust port

Exhaust g

a) 30m

orificg¢ to any breathing attachment;

b) propn
with |

C) non-g
NOTE
4.1.4 Co

The conn
complying

NOTE

4.1.5 Ve

If an ope
ISO 5356

NOTE

4.1.6 Po

s complying with 1SO 5356-1 or other connectors which mate with breathing tubes co

The Y-piece may be so designed that the patient-connection port swivels.

ort(s) on a breathing attachment shall be one of the following:

M male conical connector(s) complying with 1ISO 5356-1 and withUmeans to prevent conng

etary fitting(s) incompatible with connectors complying with 1SO 5356-1 and breathing tubg
SO 5367;

perator-detachable connection(s) to the transfer hose(s) of a non-interchangeable AGSS.
See 10.1.and 10.2 for marking requirements.
nnection port for reservoir bags

pction port for a reservoir bag shalkbe a connector that mates with breathing tubes or re
with ISO 5367 or ISO 5362 respectively.

Seel0.1 and 10.2 for marking/fequirements.
htilator port

ator-accessible véntilator port is provided, it shall be a 22 mm male conical connector co
1.

See 10.1 and 10.2 for marking requirements.

ts on‘operator-interchangeable breathing attachments

Interchan

Ine enas orf a vY-piece not permanently attached to breathing tubes shall be elther mm male conical

plying with

pction of the

s complying

servoir bags

mplying with

geable hreathing attachments intended for use within a breathing system shall have caonical @

nnectors of

either 15 mm or 22 mm size complying with ISO 5356-1 or ISO 5356-2.

4.1.7 Other ports

Ports used for purposes such as sampling, monitoring and pressure measurement shall not have connectors
complying with 1ISO 5356-1 or ISO 5356-2 and shall be provided with a means to secure engagement and closure of
the ports when not in use.

4.2 Bag/ventilator selector switch

If a switch is provided to change from bag to ventilator and vice versa, it shall be bi-stable.

NOTE

See 10.1 and 10.2 for marking requirements.
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4.3 Electrical conductivity

©1SO

Breathing systems and breathing attachments marked as "antistatic" shall comply with the requirements for
prevention of electrostatic charges specified in 39.3 b) of IEC 60601-1:1988.

4.4 Recommendations on materials

When selecting materials for components of breathing systems, manufacturers should take particular care to ensure
compatibility of the materials with the gases and anaesthetic agents with which they are intended to come into

contact.

5 Breathir
manufactd

5.1 Leaka

The leakagqg

g systems either supplied assembled or assembled in accordance with the
rer's instructions

je

to atmosphere from a complete breathing system when tested as described in clause A.2

operational modes stated by the manufacturer [see 11 b) 2)] should preferably not-exeeed 50 ml/min bu

exceed 150

ml/min (15,21 kPa:I/min). The manufacturer shall disclose the leakage rtate if it is between

and 150 ml/min.

5.2 Resist

When testeq
+ 0,6 kPa (z

5.3 Cleani

Unless the |
methods of ¢

6 Exhaus

6.1 Directi

For operato

progressivel
NOTE In

6.2 Resist

6.2.1 Open

ance to flow

as described in clause A.3, the pressure generated at the patient-connection port shall n
6 cmH,0).

ng and disinfection or sterilization

reathing system is intended and marked as-being for single use, the manufacturer shall re
leaning and disinfection or sterilization [see“11 g)].

I valves

bn of movement of controls

-adjustable exhaust valves with rotary controls, movement of the control in a clockwise dire
y increase the limjting-pressure.

some designs{movement of the control to a fully clockwise position does not close the valve.
hnce to-flow

ng-pressure

in all the
t shall not
51 ml/min

pt exceed

commend

ction shall

The manufacturer shall disclose the minimum opening pressure of the valve [see 11 ¢) 2) and 11 c) 3)].

6.2.2 Press

ure-flow characteristics

For exhaust valves supplied separately, the manufacturer shall disclose the pressure-flow characteristics of the
valve, including the pressure drop with any valve control fully open at a flow of 30 I/min [see 11 c¢) 2) and 11 c) 3)].

6.3 Leakage

For an exhaust valve supplied separately that can be fully closed, the manufacturer shall disclose the leakage to

atmosphere

in the closed position at a pressure of 3 kPa (30 cmH,0) [see 11 c) 6)].


https://standardsiso.com/api/?name=94b4df966bb6d3882bf57735b9260e77

©1SO ISO 8835-2:1999(E)

6.4 Non-rebreathing exhaust valves supplied separately
6.4.1 Ports

The inlet port shall have a male 22 mm conical connector complying with 1SO 5356-1 and shall not be a
22 mm/15 mm co-axial connector [see also 10.2.2 h)].

The patient-connection port shall comply with 4.1.1.

The exhaust port shall comply with 4.1.3.

6.4.2 Resistance-to-flow

6.4.2.1 Qpening pressure

The mandfacturer shall disclose the minimum opening pressure of the valve [see 11 c¢) 2) and, 141 c) 3)].
6.4.2.2 Pressure-flow characteristics

The manyfacturer shall disclose the pressure-flow characteristics of the valve, ineluding the pressure drop with any
valve control fully open at a flow of 30 I/min [see 11 c) 2) and 11 c) 3)].

7 Circlg absorber assemblies
7.1 Conptruction

7.1.1 The design of the carbon-dioxide-absorbent container‘shall enable the colour change of the abgorbent to be
clearly vigible.

7.1.2 Circle absorber assemblies supplied separately shall incorporate inspiratory and expiratory valves or other
means of|ensuring unidirectional gas flow. If these valves or means can be detached from the absotber unit, the
method of attachment to the latter shall be by.means of connectors which are non-interchangeable with each other
and which are not compatible with any of the.connectors specified in ISO 5356-1 and 1ISO 5356-2.

7.2 Absprbent-bypass mechanism

7.2.1 If 8 means of excluding the absorbent from the gas pathway is provided, the operation of whiclp is actuated
automaticplly by removing the,-absorbent container(s), the circle absorber assembly shall meet [the leakage
requiremgnts of 7.3.1 and the,resistance to flow requirement of 7.4 with the container(s) in place and removed.

7.2.2 When the mechanism for excluding the absorbent is operator-controlled, the control shall haye means to
prevent gccidental:movement and shall be durably marked with the clearly legible words “on” and “off’ or the
equivalent in thespational language, and/or with the symbols shown in figure 1. The “off” indication shall mean that
gas does|nof¢pass through the absorbent and the indication shall be visible to the operator from his/her normal
operating |position.

NOTE The words “on” and “off” may be preceded by the word “absorber”.

7.2.3 Unless the absorbent-bypass mechanism is intended to function at one or more intermediate setting(s), the
control shall have only “on” and “off” positions and shall be bi-stable. The circle absorber assembly shall meet the
leakage requirements of 7.3 and the resistance to flow requirements of 7.4 with the control in the “on” and “off”
positions.

7.2.4 For a bypass mechanism intended to function at one or more intermediate setting(s), the control shall so
indicate and the circle absorber assembly shall meet the leakage requirements of 7.3 and the resistance to flow
requirements of 7.4 in the “on” and “off” positions and at any intermediate setting of the control.
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a) Symbol for "absorber on" b) Symbol for "absorber off"

Figure 1 — Markings for operator-controlled absorbent-bypass mechanism

7.3 Leakage

7.3.1 For alcircle absorber assembly with an operator-controlled absorbent-bypass mechanism, when the control
is in the “off” position it shall be possible to change the absorbent without opening-the gas pathway to the
atmosphere

7.3.2 For gn assembly supplied separately, the manufacturer shall disclose(the leakage to atmosphere when
tested as depcribed in clause A.4.

7.4 Resistance to flow

For a circle gbsorber assembly supplied separately, the pressure generated at the patient-connection poit shall not
exceed * 0,6 kPa (+x 6 cmH,0) when tested as described in clause A.4.

7.5 Inspirgtory and expiratory ports

Inspiratory @and expiratory ports shall be either 22 mm male conical connectors or coaxial 22/15 mm conical
connectors ¢omplying with 1ISO 5356-1 or ISO 5356+2. The inspiratory and expiratory ports shall be differentiated
from the resgrvoir bag port.

NOTE 1 Sdge 10.1 and 10.2 for marking requirements.

NOTE 2 Differentiation of the ports can\bé achieved by, e.g., different orientation.
7.6 Inspirgtory and expiratory-valves

7.6.1 Genefal

Unless a mgans of indicating valve malfunction is provided, the valves shall be designed and located such that their
action is visiple to. the“operator.

7.6.2 Revelse-flow and dislocation

When tested as described in clause A.6, the pressure shall rise to at least 0,5 kPa (5 cmH,0) within 5 min and the
valve disc or flap shall not become dislocated on application of a reverse pressure of 5 kPa (50 cmH,0).

NOTE 1 Requiring the pressure to rise to at least 0,5 kPa within 5 min is equivalent to requiring that the reverse flow does
not exceed 60 ml/min at a pressure of up to 0,5 kPa (see also the note to A.6.2.1).

NOTE 2  Typically, the most significant reverse flow with disc-type valves is at pressures of less than 0,05 kPa (0,5 cmH,0),
whereas with flap valves it can be at a higher pressure.

7.6.3 Resistance to flow

For inspiratory and expiratory valves supplied as separate components, the manufacturer shall disclose the
pressure-flow characteristics of the valves under both wet and dry conditions, including the pressure drop at a flow
of 60 I/min [see 11 e) 1) and 11 e) 2)].
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7.6.4 Op

ISO 8835-2:1999(E)

ening pressure

For inspiratory and expiratory valves supplied as separate components, the manufacturer shall disclose the
pressure required to open the valves under both wet and dry conditions [see 11 €) 1) and 11 e) 2)].

8 Pressure monitoring and limitation

8.1 Pressure monitoring

8.1.1 The anaesthetic breathing system shall incorporate either a pressure-measuring device or a means for

connectio

8.1.2 Ifg
minimum

N to a pressure-measuring device.

pressure-measuring device is provided, it shall be marked in units of cmH,O and/or kRa-and
Fange from either —10 cmH,0 to +60 cmH,0 or from —1 kPa to +6 kPa, as appropriate,

shall have a

Under conditions of dynamic testing, readings shall be within a tolerance of + (4 % of the_full scale reading + 4 % of

the readin

8.1.3 To

measuring device shall either be detachable or itself capable of being cleaned-and disinfected or steriliz

8.2 Pres

If a press

pressure at the patient-connection port shall not exceed 12,5 kPa (125 cmH,0).

9 Locat
9.1 Exh
An exhau
9.2 Port

On a circ
inspiratory

9.3 Fres

If a fresh
expiratory

The fresh

9)-

permit cleaning and disinfection or sterilization of the components of the_breathing system , t

sure limitation

Lire-limiting device is provided, then both during normal conditions and under a single-fault

on of components in circle absorber breathing systems

hust valve

5t valve shall not be located between,the inspiratory valve and the Y-piece.
for connection to a reserveit bag

e absorber assembly, the-port for connection to a reservoir bag shall not be on the patien
or expiratory valve(s):

h-gas inlet

gas inletds¢permanently located on an absorber assembly, it shall not be on the patient
valve.

gas inlet should preferably be between the carbon-dioxide-absorbent container and the inspir,

he pressure-
ed.

condition the

t side of the

side of the

atory valve.

9.4 Insp

iratory valves and expiratory valves

Inspiratory valves and expiratory valves shall not be located in the Y-piece.
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10 Marking

10.1 Marking of breathing systems supplied complete

10.1.1 Marking of breathing systems intended for single use

©1SO

Breathing systems supplied complete and intended for single use shall be legibly marked with the following:

See also 7.2.2, 7.2.4 and 7.5.

The name and/or trademark of the manufacturer and/or supplier.

ification reference to the lot or date of manufacture.
Kimum limiting pressure, if the system has a designed limiting pressure.

aust ports complying with 4.1.3, the word “EXHAUST” and/or “AGS” or the equivalent in th
e or an appropriate symbol.

ilator ports complying with 4.1.5, the word “VENTILATOR” or the equivalent in the national la
Dpriate symbol.

rd “ANTISTATIC” for breathing systems and integrally attached non-metallic components
materials.

They may also bear an indelible yellow-coloured mark.

th is provided to change from bag to ventilator andwice versa, it shall be marked with the wo!
NTILATOR?” or the equivalent in the national language and/or appropriate symbols.

ing of breathing systems intended for re-use

pathing systems intended for re-use shallbe durably and legibly marked with the following:
ealso 7.2.2,7.2.4 and 7.5.

ne and/or trademark of the manufacturer and/or supplier.

ification reference to thé)lot or date of manufacture.

Kimum limiting préssure, if the system has a designed limiting pressure.

aust ports eamplying with 4.1.3, the word “EXHAUST” and/or “AGS” or the equivalent in th
e or an appropriate symbol.

rvoir bag ports complying with 4.1.4, the word “BAG” or the equivalent in the national langus
bpriate symbol.

e national

hguage or

made of

rds “BAG”

e national

ge and/or

For ventilator ports complying with 4.1.5, the word “VENTILATOR” or the equivalent in the national language or
an appropriate symbol.

The word “ANTISTATIC” for breathing systems and integrally attached non-metallic components made of
antistatic materials.

NOTE
a)
b) Aniden
c) The mal
d) For exh
languag
e) Forven
an appr
fy The wo
antistatig
NOTE
g) If a swit
and “VH
10.1.2 Marl
Complete br|
NOTE Se
a) The nan
b) Aniden
¢) The mal
d) For exh
languag
e) For resg
an appr
f)
9)
NOTE
h)

They may also bear an indelible yellow-coloured mark.

If a switch is provided to change from bag to ventilator and vice versa, it shall be marked with the words “BAG”
and “VENTILATOR” or the equivalent in the national language and/or appropriate symbols.
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10.2 Marking of breathing attachments
10.2.1 Marking of breathing attachments intended for single use

Operator-detachable breathing attachments (e.g. exhaust valves, inspiratory and expiratory valves) intended for
single use shall be legibly marked with the following:

NOTE See also 7.2.2, 7.2.4, 7.5 and clause 8.

a) The name and/or trademark of the manufacturer and/or supplier.

b) An idpntificationreference-to-thelot-or-date-of-mandfacture-

c) The maximum limiting pressure, if the component has a designed limiting pressure.

d) For gxhaust ports complying with 4.1.3, the word “EXHAUST” and/or “AGS” or the equivalent in|the national
langyage or an appropriate symbol.

e) For gonnection ports for reservoir bags complying with 4.1.4, the word “BAG” ,or the equivalent in the national
langyage or an appropriate symbol.

f)  For ventilator ports complying with 4.1.5, the word “VENTILATOR” or the(equivalent in the nationall language or
an agpropriate symbol.

g) The word “ANTISTATIC” for breathing attachments and integrally attached non-metallic compongnts made of
antistatic materials.
NOTH They may also bear an indelible yellow-coloured mark.

h) Flow{direction-sensitive components shall be markéd with at least one arrow to indicate the dirgction of gas
flow.
NOTH 1 The words “INLET” and “OUTLET" @rthe equivalent in the national language may be marked in|addition.
NOTH 2 The safe and correct functioning-of certain breathing attachments is dependent upon the directipn of gas flow
through them.

i) If a spitch is provided to change;ffom bag to ventilator and vice versa, it shall be marked with the words “BAG”
and “WVENTILATOR” or the equivalent in the national language and/or appropriate symbols.

10.2.2 Marking of breathing-attachments intended for re-use

Operator-getachable préeathing attachments (e.g. exhaust valves, inspiratory and expiratory valves) intgnded for re-

use shall be durably and legibly marked with the following:

NOTE Seeralso 7.2.2, 7.2.4, 7.5 and clause 8.

a) The narme-andiortrademark-of-the-manufacturerandlersupplier

b) An identification reference to the lot or date of manufacture.

c) The maximum limiting pressure, if the component has a designed limiting pressure.

d) For exhaust ports complying with 4.1.3, the word “EXHAUST” and/or “AGS” or the equivalent in the national
language or an appropriate symbol.

e) For reservoir bag ports complying with 4.1.4, the word “BAG” or the equivalent in the national language and/or
an appropriate symbol.

f)  For ventilator ports complying with 4.1.5, the word “VENTILATOR” or the equivalent in the national language

and/or an appropriate symbol.
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)

h)

10.3 Marking of packages

The word “ANTISTATIC” for breathing attachments and integrally attached non-metallic components made of
antistatic materials.

NOTE They may also bear an indelible yellow-coloured mark.

Flow-direction-sensitive components shall be marked with at least one arrow to indicate the direction of gas
flow.

NOTE 1 The words “INLET” and “OUTLET” or the equivalent in the national language may be marked in addition.

NOTE 2 The safe and correct functioning of certain breathing attachments is dependent upon the direction of gas
flow threughtherm:

If a switch is provided to change from bag to ventilator and vice versa, it shall be marked with the woyds “BAG”
and “VHNTILATOR” or the equivalent in the national language and/or appropriate symbols.

10.3.1 Packages containing breathing attachments or complete breathing systems intended for single uge shall be

legibly marked with the following:

a)
b)
<)
d)

e)

A descr|ption of the contents.
The wotds “FOR SINGLE USE” or symbol No. 1051 (indicating “do not re-use”) given in ISO 7000:1989.
If appropriate, the word “STERILE” or a symbol.

The name and/or trademark of the manufacturer and/or supplier.

An identification reference to the lot or date of manufacture.

10.3.2 Packages containing breathing attachments of complete breathing systems intended for re-us¢ shall be

legibly marked with the following:

a)
b)

<)

d)

A descr|ption of the contents.
The name and/or trademark of the.manufacturer and/or supplier.

Recommended methods of cleaning and sterilization or disinfection, including the maximum number of cycles
recomnjended.

An identification referénce to the lot or date of manufacture.

10.3.3 Packages containing breathing attachments or complete breathing systems made of antistatic material shall

be legibly markedswith the word “ANTISTATIC” or the equivalent in the national language.

11 Information to be provided by the manufacturer

The following information shall be provided by the manufacturer for complete breathing systems and for breathing
attachments supplied separately:

a)

b)

10

for all breathing systems and breathing attachments

A statement of known compatibility with gases and anaesthetic agents, including suitability for use with
flammable anaesthetic agents.

for breathing systems supplied complete

1) A diagram of the breathing system identifying its components and their recommended locations.
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c)

d)

2)

3)

4)

5)

6)

7

for exhaust valves

1)

2)

3)

4)

5)

6)

7

for cifcle absorberassemblies

1)
2)

3)

4)

5)

6)

ISO 8835-2:1999(E)

A description of all the operational modes in which the breathing system is intended to be used.

The typical pressure drops at the peak flows developed in the breathing system when tested as described
in clause A.3 (see 5.2).

The internal compliance of the breathing system, expressed as a volume in millilitres at a pressure of
3 kPa (30 cmH,O) and measured with any carbon-dioxide-absorbent container(s) filled with fresh
absorbent of the type recommended by the manufacturer and any reservoir bag excluded.

The leakage from the breathing system in all the operational modes stated by the manufacturer [see
11 b) 2)], measured as described in clause A.2, if the leakage is between 51 ml/min and 150 ml/min.

A statement that care should be taken to ensure that any flow-direction-sensitive component.is fitted in the
gorrect limb of the breathing system.

If the anaesthetic breathing system is intended to be used with an anaesthetic workstation complying with

IISO 8835-1, a statement relating to pressure monitoring, pressure limitation and the requirements for other
flelevant monitoring, alarm and protection devices.

[Details of the use of the valve control, if any.

The pressure-flow characteristics of the valve, including the Qpening pressure and the pressiire drop at a
flow of 30 I/min at atmospheric temperature and pressure, dty (ATPD).

The information given in 11 c) 2) obtained under wet.conditions specified by the manufacturer.

NOTE Wet conditions are intended to simulate actual breathing-system conditions, including elevated
temperature and increased humidity.

Unless the valve is permanently mounted;-the recommended orientation of the valve and details of the
effects of other orientations on its performance.

Details of any other means of pressure relief, including pressure-flow characteristics, covering a range of
pressures from 0,5 kPa (5 cmH,0) to 6 kPa (60 cmH,0).

fFor a valve supplied separately that can be fully closed, the leakage to atmosphere in the fully closed
position at a pressure-of-3 kPa (30 cmH,0).

Recommended service intervals.

A diagram of the circle absorber assembly.

The proportion of gas which does not pass through the absorbent with the bypass control, if fitted, in the
“on” position (the operating conditions and the test method(s) used shall also be disclosed).

The volume of the carbon-dioxide-absorbent container(s), expressed in millilitres.
The internal compliance of the circle absorber assembly, measured with the carbon-dioxide-absorbent
container(s) filled with fresh absorbent of the type recommended by the manufacturer, and expressed as a

volume in millilitres at a pressure of 3 kPa (30 cmH,0).

The carbon dioxide absorbent recommended for use in the absorber.

11
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e)

f)

)

12

7) Instructions for changing the carbon dioxide absorbent, cleaning the absorber assembly and maintaining
the leak-tightness of the assembly, if appropriate.

8) Instructions for draining water from the circle absorber assembly, if appropriate.

9) The leakage from the circle absorber assembly, measured as described in clause A.4 with and without the
carbon-dioxide-absorbent container(s) fitted and at all the intended settings of the absorber-bypass control,
if fitted.

10) The resistance to flow of a freshly filled circle absorber assembly, when tested as described in clause A.4,
together with details of the absorbent used during the determination.

11) Infgrmation as to how the operator can check the performance of the unidirectional valves.
for inspiratory and expiratory valves supplied as separate components

1) The¢ pressure-flow characteristics of the valve, including the opening pressurefand the pressure drop
acrpss the valve at an air flow of 60 I/min at ATPD.

2) The information given in 11 e) 1) obtained under wet conditions specified by-the manufacturer.

NO['E Wet conditions are intended to simulate actual breathing-system conditions, including elevated
temperature and increased humidity.

3) The¢ recommended orientation of the valve and details of the effects of other orientations on its
performance.

4) Reg¢ommended service intervals.

5) Infgrmation as to how the operator can check the performance of the valves.
for breathing systems intended to be assembled by-the operator

Instructions for assembling the breathing system.

for breathing attachments and complete\breathing systems intended for re-use

The reqjommended methods of cleaning and disinfection or sterilization, including the maximum mnumber of
cycles.
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Annex A
(normative)

Type test methods

A.1 General

A1l Th
otherwise

A.1.2 Th
measured

A2 Le

A21 A

A2.1.1 §
150 ml/mi

A2.1.2 |
A22 P

Set up thg
Seal any
(30 cmH,
the fresh-
at 3 kPa (

If the breqthing system contains_a circle absorber assembly fitted with an absorbent-bypass mechan

system at
both fitted

For breathing systems/of which part is contained within the anaesthetic workstation, carry out the test ir

with the ni

e ambient temperature for the duration of each test shall be between 20 °C and 250°C/ €
stated.

e accuracy of the equipment used to carry out measurements shall be £ 5% of the vg
, except where otherwise stated. Dry air shall be used as the test gas, exceptWwhere otherwis

hkage from complete breathing systems

bparatus

Flow-measuring device, of accuracy specified in A.1.2\at flows of 25 ml/min, 75 ml/min,
h and 200 ml/min.

Pressure-measuring device, of accuracy * 0,01 kPa (+ 0,1 cmH,O) at a pressure of 3 kPa (3
rocedure

b breathing system and seal the resenrvoir-bag port and/or ventilator port and the patient-con|

valve in the breathing system that’is designed to allow gas to leak to atmosphere at pressu
D) or below. Connect the pressure-measuring device at the patient-connection port and intro
pas inlet until a pressure of 3kPa (30 cmH,0) is indicated. Adjust the flow of air to stabilize
B0 cmH,,0) and record the-leakage flow.

the intended settings-of the absorbent-bypass control and with the carbon-dioxide-absorbent
and removed (see-7.3.1).

anufactuirer’s instructions.

xcept where

riable to be
P stated.

100 ml/min,

0 cmH,0).

hection port.
res of 3 kPa
duce air into
the pressure

sm, test the
container(s)

accordance

A.3 Re

sistance to flow of complete breathing systems

A.3.1 Apparatus

A.3.1.1 Flow-measuring device, of accuracy specified in A.1.2 at flows between 3 I/min and 75 I/min.

A.3.1.2 Pressure-measuring device,

of accuracy + 0,01 kPa (+ 0,1 cmH,0) at a pressure of 3 kPa (30 cmH,0).

A.3.1.3 Recording device(s) , capable of continuous recording of pressure and flow and of displaying the values
both numerically and graphically.

13
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A.3.2 Procedure for breathing systems supplied complete

A.3.2.1 Set up the breathing system with the reservoir bag fitted, any ventilator port sealed or switched to “bag”
mode and any exhaust valve, if adjustable, fully open. Connect the breathing tube(s) to the fresh-gas outlet or to the
inspiratory and expiratory ports of an appropriate anaesthetic workstation or test rig. Connect the test apparatus to
the patient-connection port as shown in figure A.1 and introduce air or oxygen into the fresh-gas inlet at 10 I/min or
the maximum flow if such a flow is stated by the manufacturer of the breathing system. Set the test apparatus to
generate bi-directional sine wave flows at a frequency of 20 cycles/min and with a tidal volume of 1 I, and test the
system in all the operational modes stated by the manufacturer. Record the resulting pressures and flows, and the
pressure/volume curves derived therefrom.

A.3.2.2 If the breathing system contains a circle absorber assembly, carry out the test in A.3.2.1 with the
absorbent container(s) filled with fresh absorbent of the type recommended by the manufactufér-For circle
absorber asgsemblies with an operator-controlled absorbent-bypass mechanism, test the system with-the gbsorbent
container(s) [ooth fitted and removed.

6
1 2 3
Key
1 Sine wave|pattern flow generator 4 Patient-connection port
2 Flow- and jpressure-measuring devices 5 Fresh-gas inlet
3 Anaesthetic breathing system 6 To anaesthetic-gas scavenging system

Figure|A.1 — Arrangement of apparatus to test resistance to flow of complete breathing systems

A.3.3 Prog¢edure for breathing-systems supplied as part of an anaesthetic workstation
A.3.3.1 Test the breathing system as described in A.3.2.1.

A.3.3.2 If the anaesthétic: workstation is fitted with an anaesthetic ventilator, repeat the test procedurg with the
ventilator-mgde selector ‘set to "ventilator" and the test apparatus set to generate a half-sine wave flow into the
patient-connection-port of the breathing system at a frequency of 20 cycles/min and a tidal volume of 1 I. Record the
resulting floyv and ‘pressure, and the pressure/volume curves derived therefrom. Carry out the test in a¢cordance
with the marjufacturer’s instructions.

A.3.3.3 For a breathing system integrated with an anaesthetic-gas scavenging system or parts thereof, perform
the tests described in A.3.3.1 and A.3.3.2.

A.4 Circle absorber assemblies supplied separately

Perform the tests using the other breathing attachments necessary to complete the breathing system as provided or
stated by the manufacturer.

Test the completed breathing system for leakage as described in clause A.2 and for resistance to flow as described
in clause A.3. [See 11 d) 9) and 11 d) 10).]

14
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A.5 Resistance to flow of inspiratory and expiratory valves supplied as separate
components

A.5.1 Apparatus
A.5.1.1 Flow-measuring device, of accuracy specified in A.1.2 at an indicated flow of 60 I/min.
A5.1.2 Pressure-measuring device, of accuracy + 0,01 kPa (+ 0,1 cmH,0) at a pressure of 0,5 kPa.

A.5.2 Procedure

Connect 4 pressure source on the upstream side of the valve, connect the pressure-measuring device
pressure generated at the upstream side of the valve and connect the flow-measuring device between
source and the pressure-measuring device. Adjust the flow to 60 I/min. Record the pressure generated.

A.6 Reperse flow through, and dislocation of, inspiratory and expiratoryvalves
A.6.1 Apparatus

A.6.1.1 Klow-measuring device , of accuracy specified in A.1.2 at an indicated flow of 65 ml/min.

A.6.1.2 Rressure-measuring device, of accuracies *0,01 kPa (+0,1 cmH,O) at a pressure
(5 cmH,Q) and * 0,03 kPa (+ 0,3 cmH,0) at a pressure of 5 kPa (50.cmH,0).

A.6.1.3 Rigid container, having a capacity of (5 + 0,25) I.
A.6.2 Procedure
A.6.2.1 Connect the downstream side of the inspiratory or expiratory valve to a pressure sour

measuring device, the rigid container and the pressure-measuring device as shown in figure A.2. Adju
a constant 65 ml/min and record the time taken for the pressure to reach 0,5 kPa (5 cmH,0).

NOTE Within the tolerances of the test apparatus, using a flow of 65 ml/min will mean that valves having a r
less than 60 ml/min will meet the requirementy(sée 7.6.2) and those having a reverse flow of more than 70 ml/min

A.6.2.2 Adjust the flow to give a(pressure of 5 kPa (50 cmH,0) and hold this pressure for 1 min.
pressure and check that the valve disc or flap has not become dislocated by repeating the procedure
A.6.2.1 and verifying that the.pressure rises to 0,5 kPa (5 cmH,0O) within 5 min.

A.7 Opening pressure of inspiratory and expiratory valves supplied as separate

o record the
the pressure

of 0,5 kPa

e, the flow-
5t the flow to

bverse flow of
will fail.

Release the
described in

A.7.1.2 Pressure-measuring device, of accuracy +0,01kPa (+x0,1cmH,0) at a pressure
(1,5 cmH,0).

A.7.1.3 Rigid container, having a capacity of (5 + 0,25) .

A.7.2 Procedure

of 0,15 kPa

A.7.2.1 Connect the upstream side of the inspiratory or expiratory valve to a pressure source, the flow-measuring

device, the rigid container and the pressure-measuring device as shown in figure A.3.

A.7.2.2 Allow the valve to close and determine the opening pressure by adjusting the flow of gas to 20 ml/min and

recording the peak pressure obtained on the upstream side of the valve.

15
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2 5
N <
1—o <
l 6
L L
3
Key
1 From prespure source 4 To pressure-measuring device
2 Flowmeter 5 Thermometer
3 Rigid contginer 6 Inspiratory or expiratory valve
Figure A.2 — Arrangement of apparatus to test for reverse flow through inspiratary*and expiratory valves
supplied as separate components
2 5
—
1 >
‘ 6
L
3
Key
1 From prespure source 4 To pressure-measuring device
2 Flowmeter 5 Thermometer
3 Rigid container 6 Inspiratory or expiratory valve

Figure A.3 — Arrangement of apparatus to test for opening pressure of inspiratory and expiratory valves

16
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Annex B
(informative)
Breathing-system notation
B.1 General
To assist|in defining and describing breathing systems, it is helpful to use a standardized method| of notation,
including @ set of symbols and principles for diagrams. The purpose of this annex is to describe the commonly used
notation gnd to give examples of its use.
B.2 Syptem notation
The methpd of notation consists of two parts, i.e. graphical representation of breathing attachments with numerical

representgtion of functional segments of a circle absorber system and pringiples for diagrams.

B.2.1 Graphical representation

The symbols shown in figure B.1 are used to depict the various breathing attachments.

B.2.2 Numerical notation

A circle alpsorber system may be divided into four segments as follows:

a) from
b) from
c) from
d) from

A typical ¢

he patient to the expiratory valve (segment 1);
he expiratory valve to the reservoir.bag (segment 2);
he reservoir bag to the inspiratory valve (segment 3);
he inspiratory valve to-the patient (segment 4).

ircle absorber system with the segments marked is shown in figure B.2.

B.3 Pripciples for'diagrams

The follow

ing“principles are used when depicting circle absorber breathing systems:

a) the gasTflow inthe circuit1s anti-CloCkwiISE;

b) the patient end is shown on the right-hand side of a circle system;

c) the reservoir bag is shown on the left-hand side of a circle system opposite the patient end.

A typical circle absorber system with the components marked is shown in figure B.3.

17


https://standardsiso.com/api/?name=94b4df966bb6d3882bf57735b9260e77

ISO 8835-2:1999(E) ©1SO

/N

a) Patient end f) Reservoir bag

N\

b) Fresh-gas inlet g) Carbon-dioxide-absorbent container
e Ve Ve Ve Ve Ve Ve Ve NN
T\
¢) Adjustable exhaust valve (not scavenged) h) Breathing tube
<

7

d) Adjustablg exhaustvalve with gas-capturing assembly i) Ventilator
~0
\>
7
e) Unidirectional valve j) Thermometer

(indicating controlled flow going from left to right)

Figure B.1 — Symbols for breathing attachments used in figures B.2 and B.3 (continued on next page)
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