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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
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Foreword

This document (EN 1SO 10651-4:2002) has been prepared by Technical Committee CEN/TC 215 "Respiratory and
anaesthetic equipment”, the secretariat of which is held by BSI, in collaboration with Technical Committee ISO/TC
121 "Anaesthetic and respiratory equipment".

This European Standard shall be given the status of a national standard, either by publication of an identical text or
by endorsement, at the latest by September 2002, and conflicting national standards shall be withdrawn at the
latest by September 2002.

This dociment has been prepared under a mandate given to CEN by the European Commission andythe European
Free Trafle Association, and supports essential requirements of EU Directive(s).

Annex Alis normative and form part of this European Standard.
Annex Blis for information only.

According to the CEN/CENELEC Internal Regulations, the national standards—organizations of the following
countrieq are bound to implement this European Standard : Austria, Belgium, €zech Republic, Denmark, Finland,

France, Germany, Greece, Iceland, Ireland, Italy, Luxembourg, Malta, Nétherlands, Norway, Portygal, Spain,
Sweden,|Switzerland and the United Kingdom.
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1 Scope

This European Standard specifies requirements for operator-powered resuscitators intended for use with all age
groups and which are portable and intended to provide lung ventilation to individuals whose breathing is
inadequate. Operator-powered resuscitators for infants and children are designated according to body mass range
and approximate age equivalent.

Electrically- and gas-powered resuscitators are not covered by this European Standard.

NOTE Annex B contains rationale statements for this Part of this European Standard. The clauses and subclauses which
have corresponding rationale statements are marked with R) after their number.

2 Normative references
This Eurppean Standard incorporates by dated or undated reference, provisions from other publicatjons. These
normative references are cited at the appropriate places in text and the publications are listed hereaftef. For dated
references, subsequent amendments to or revisions of any of these publications apply t0-this European Standard
only when incorporated in it by amendment or revision. For undated references the latest edition of thg publication
referred {o applies (including amendments).

EN 148-1, Respiratory protective devices - Threads for facepieces —Part 1: Standard thread connection

EN 556: 1994+A1:1998, Sterilization of medical devices - Requirementsfor terminally-sterilized medical devices to
be labelled “STERILE.

EN 737-1, Medical gas pipeline systems - Part 1: Terminal units for.compressed medical gases and vadquum.

EN 868-1, Packaging materials and systems for medical devices which are to be sterilized - Part| 1: General
requirerents and test methods .

EN 1041} Information supplied by the manufacturer with" medical devices.
EN 1281}1, Anaesthetic and respiratory equipnient - Conical connectors - Part 1: Cones and sockets.
prEN 13%44-2:2000, Respiratory therapy equipment — Part 2 : Specifications for tubing and connectors.

EN ISO 4135:1996, Anaesthesiology ~Vocabulary (ISO 4135 :1995).

3 Terms and definitions

For the purposes of thisvpart of EN ISO 10651, the terms and definitions given in EN 1SO 4135:1996 and the
following|terms and.définitions apply.

NOTE Some.of the definitions have been taken from EN ISO 4135, but they are included in this European|Standard for
convenierjce; other definitions, which are given in EN ISO 4135, for apparatus in general, have been modified s|ightly for the
purposes jof-this European Standard as they apply specifically to resuscitators.

3.1
reverse leakage
volume of expired gas which does not pass through the expiratory port but returns to the resuscitator

3.2

bag inlet valve

valve activated by the subatmospheric pressure in the compressible unit of the resuscitator to refill the
compressible unit with gas at ambient pressure

3.3

bag refill valve

valve, with no manual trigger, activated by the sub-atmospheric pressure in the compressible unit of the
resuscitator to refill the compressible unit from a pressurized gas source

© 1SO 2002 - All rights reserved 1
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34

compressible unit

that part of an operator-powered resuscitator e.g. a bag or bellows that, when compressed by the operator, delivers
a volume of gas

3.5
delivered oxygen concentration
average concentration of oxygen in the gas delivered from the resuscitator

3.6

delivered volume, Ve

volume of gas, expressed in millilitres, leaving the resuscitator through the patient connection port during the
inspiratory phase

3.7
forward Ipakage
volume qgf gas produced by the resuscitator during the inspiratory phase which does not pass.through the patient
port to the patient but passes to the atmosphere

3.8

minute vplume, V
volume df gas per minute entering or leaving the patient’s lungs

3.9
operator{powered resuscitator
resuscitation device in which ventilation of the lungs is produced by thé operator compressing the cpmpressible
unit of the device

NOTE Hereinafter called "resuscitator".

3.10
patient cpnnection port
that opening through which gas flows to and from the, patient

3.11
patient cpnnection port connector
connectgr at the patient connection port which connects directly to a face mask or an appropriate mating airway
device

3.12
patient valve
valve in the breathing systém-that directs gas into the lungs for the inspiratory phase and into the ptmosphere
during the expiratory phase

3.13
pressure]limiting system
means fqr limiting the maximum delivery pressure

3.14
resuscitator deadspace, Vpapp
that volume of previously exhaled gas which is delivered from the resuscitator in the succeeding inspiratory phase

3.15

tidal volume, V1

volume of gas, expressed in millilitres, entering or leaving the patient or the lung model during the inspiratory or
expiratory phase

3.16

ventilatory cycle
ventilation cycle comprising the inspiratory phase plus the expiratory phase of breathing

2 © 1SO 2002 — All rights reserved
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4 Connectors

4.1 Patient connection port connector

The patient connection port connector of the resuscitator shall be a 15 mm female and 22 mm male coaxial
connector complying with EN 1281-1.

4.2 R) Expiratory port connector for breathing gases
If an expiratory port connector is provided, it shall be one of the following :

a) a 30 mm male conical connector complying with EN 1281-1 or ;

b) a permjanent connection or propriatory connector incompatible with EN 1281-1 and EN 737-1 ;

and with a neans to prevent connection with internal lumen to any breathing attachment.

4.3 Face mask connectors

If provided|with the resuscitator, face masks shall have either a 22 mm female connector or a 15 mm male
connector which shall mate with the corresponding connectors specified in EN 128%<1.

4.4 R) Bag refill valve connectors
If a conical ponnector is provided for attachment of a bag refill valve, it.shall be a unique 32 mm female depign. The

dimensions| of this connector, when submitted to the test gauge given in Figure A.1, shall fit within the folerance
steps.

4.5 Bag |nlet valve connectors

Bag inlet valve connectors shall not be compatible with connectors dimensioned in accordance with EIN 1281-1.
The bag inlet valve should be designed to minimijze the risk of unintentional connection of breathing attachments
which might block the valve

4.6 Threaded gas filter connectors

If the resusgitator is fitted with a threaded gas filter connection, it shall comply with EN 148-1.

4.7 Oxyden tube connector-and pressure gauge connector

The oxygen tube connector/if provided, shall comply with prEN 13544-2:2000. The pressure gauge cornnector (if
provided) shall not be compatible with tubing fitting the oxygen tube connector.

5 Operational requirements

5.1 General

All test performance requirements in this European Standard shall be satisfied when the resuscitator is operated by
one person.

5.2 R) Dismantling and reassembly

A resuscitator intended to be dismantled by the user, e.g. for cleaning, etc. should be designed so as to minimize
the risk of incorrect reassembly when all parts are mated.

The manufacturer shall recommend a functional test of operation to be carried out after reassembly (see 10.2d)).

© 1SO 2002 - All rights reserved 3
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5.3 R) Patient valve function after contamination with vomitus

After the resuscitator has been tested in accordance with the test described in A.4.3, it shall meet the requirements
specified in 6.2, 6.4, 6.7.1 and 6.7.2.

NOTE It is preferable that the valve housing be constructed so that operation of the mechanism can be observed by the
operator, e.g. through a transparent housing. Observation of the functioning mechanism of the patient valve can assist the
operator in detecting abnormal operation.

5.4 Mechanical shock

5.4.1 R) Drop test

The resuscitator shall meet, at room temperature, the requirements specified in 6.2, 6.4 and 6.7 4, [fpllowing the
drop test|described in A.4.4.

5.5 Immersion in water

After immersion in water by the method described in A.4.5, the resuscitator shall comply with the rg¢quirements
specified|in 6.2, 6.4, 6.7.1 and 6.7.2.

5.6 R)|Bag refill valves

Bag refillfvalves for use with resuscitators shall not have provision for matiual operation.

5.7 Materials of construction

All gas cpnducting parts shall be from materials selected to take into account the chemical and physicgl properties
of any sybstances that the manufacturer declares can be admiinistered by the resuscitator

6 Verntilatory requirements

6.1 R)[Supplementary oxygen and delivered oxygen concentration

When tested by the method describedtin A.4.6 in accordance with the requirements of its classification| (see 6.7.1)
a resuscitator shall provide a minimum’ delivered oxygen concentration of at least 35 % (V/V) when connected to an
oxygen source supplying not mare than 15I/min and, in addition, shall be capable of providing|an oxygen
concentrgition of at least 85%-(VA) (see note). The manufacturer shall state the range of deliveyed oxygen
concentrations at representative flows, i.e. 2 I/min, 4 I/min, 6 I/min, 8 I/min, etc.

NOTE The 85 % (VV)-requirement can be accomplished with the use of an attachment.

6.2 R)|Expiratory resistance

In the abgénce of positive end-expiratory pressure devices, and when tested by the method described in A.4.7, the
pressure generated at the patient connection port shall not exceed U,5 KPa (= b cmHL0). (See also 10.2 ¢) 8)).

6.3 R) Inspiratory resistance

When tested by the method described in A.4.8, the pressure at the patient connection port shall not exceed 0,5 kPa
(= 5 cmH,0) below atmospheric pressure. (See also 10.2 c) 8)).

6.4 R) Patient valve malfunction
When tested by the method described in A.4.9, an inadvertent positive expiratory pressure greater than 0,6 kPa

(= 6 cmH,0) shall not be created at an added input flow of up to 30 I/min when this flow is added in accordance
with the manufacturer’s instructions.

4 © 1SO 2002 — All rights reserved
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6.5 R) Patient valve leakage - Forward leakage

If forward leakage is a design feature, it shall be so stated in the instruction manual.

6.6 R) Resuscitator deadspace and rebreathing

When tested by the method described in A.4.10, the resuscitator deadspace shall not exceed 5 ml + 10 % of the
minimal delivered volume specified for the classification of the resuscitator (see 6.7.1).

Excessive rebreathing should not occur during spontaneous breathing.

6.7 R) Ventilation performance

6.7.1 R)M

When teste|
minimum d

6.7.2 R)F

6.7.2.1
be provided
in A.4.12. H

NOTE A

6.7.2.2

10 kg body
pressure-lin
override mq
that the opsg

Compliancs

linimum delivered volume ( Vg )

[ as described in A.4.11 using the compliance, resistance, frequency and |:E ratio given in Tal
blivered volume shall be as given in Table 1.

ressure limitation
For resuscitators designated for use with a body mass less than 10 kg;a pressure-limiting syg
owever, it shall be possible to generate an airway pressure of atdeast 3 kPa (= 30 cm H,0).

n override mechanism can be provided.

If a pressure-limiting system is provided for a resuscitator designated for use with patient
mass, the pressure at which it operates shall be stated in the instruction manual [see 10.2 ¢
niting device provided that limits pressure to below 6 kPa (~ 60 cmH,0) shall be equipped
bchanism. If provided with a locking mechanist, pressure override mechanisms shall be so
rating mode, i.e. on or off, is readily apparent-to the user by obvious control position, flag, etc.

is tested by visual inspection.

ble 1, the

tem shall

so that the airway pressure does not exceed 4,5 kPa (= 45 cmH,0):under the test conditions described

5 of over
)9)]. Any

with an
designed
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Table 1 — Test conditions for ventilatory performance

Patient Body Compliance Resistance Inspiration: Frequency f Minimum
mass B 2 Expiration Breaths/min delivered
ratio volume Vpyg
Kg I’kPa kPa/(l/s) +20 % +10 % ml
B<5 0,01 40 11 60 20
5<B<10 0,1 2 1:2 25 150
10<B <40 0,2 2 1:2 20 15 x BY
B>140 0.2 pA T2 20 600
a2 | B = Body mass, in kilograms, designated by the manufacturer in the manual.

7 Sto

7.1 St

The resu
atany re

7.2 R)

When tes
relative h

if a
man|

8 Red

8.1 Stq

Resuscit
for the as

8.2 P4

The pach
accordar

throlighout the temperature range from - 18 °C to + 5Q\°C ; or

rage and operating conditions

brage

Scitator and the resuscitator kit (if provided) shall, after storage at temperatures of - 40 °C and
ative humidity between 40 % r.h. and 95 % r.h., comply with clause 6 except 6.6 (deadspace).

Operating conditions

ted by the method described in A.4.13, the resuscitator shall comply with clause 6 throughout
umidity from 15 % r.h. to 95 % r.h either :

specific operating range is given (see 9.2 ‘and 10) throughout the temperature range decl
ufacturer.

uirements for resuscitator, or parts, supplied sterile

prility assurance

htors or parts supplied and marked as “STERILE” shall satisfy requirement 4.1 of EN 556:19
surance of sterility-needed to make the claim of being sterile.

ckaging forresuscitators or parts supplied sterile

aging-shall serve as an effective barrier to the penetration of micro-organisms and particulatg
ce‘with EN 868-1.

+ 60 °C and

he range of

hred by the

D4+A1:1998

material in

The packaging shall not be capable of reclosure without clearly revealing that it has been opened.

9 Marking

9.1 General

Marking of resuscitators, or parts if applicable, packages, inserts and information to be supplied by the
manufacturer shall comply with EN 1041.

NOTE

Some requirements of 9 can be met by the use of appropriate symbols as given in EN 980.
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9.2 Indication of operating conditions

If the resuscitator cannot function as specified in 7.2 between - 18 °C and + 50 °C, a warning shall be marked on
the device.

NOTE Examples of warnings are :

— ‘“only for use between .... °C and .... °C ; or a symbol as shown in Figure 1.

+30°

=10°

Fipure 1 — Example of symbol for showing.gperation condition between - 10 °C and + 50 °C

9.3 Indicgtion of pressure-limiting system setting
If the resusgitator is supplied with a pressure-limiting system set at one fixed pressure, the nominal pressuge setting

at which thg system is activated shallbe-marked on the resuscitator.

10 Information to be provided by the manufacturer in operating and maintenancge
instructions

10.1 Genaral

The manufgcturer’shall provide instructions for use and maintenance. The size and shape of these instrugtions for
use should be-such that they can be enclosed with or attached to the resuscitator container

10.2 Contents

In addition of EN 1041 the instructions for use and maintenance shall include the following information, where
applicable :

a) awarning to the effect that incorrect operation of the resuscitator can be hazardous ;

b) instructions on how to make the resuscitator operational in all intended modes of operation ;

c) a specification detailing the following information for the resuscitator and its recommended accessories if
applicable :

©1S0 2002 — Al rights reserved 7
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1)
2)
3)

4)

5)

6)

-4:2002(E)
the body mass range for which the resuscitator is suitable for use ;
operating environmental limits ;

storage environmental limits ;

any substances, other than air, which can be administered by the resuscitator (e.g. oxygen, volatile

anaesthetic agents) ;
delivered oxygen concentrations under various test conditions ;

delivered volume range ;

7

8)

9)

10)
11)
12)
13)

d) instr
and

NOTE

e) reco
accq

f) func
g) listg
h) mair

i) guid

resuscitator deadspace, backward leakage and forward leakage ;

expiratory resistance and inspiratory resistance, and the resistance imposed by any’ reg
accessory ;

the end-expiratory pressure generated by the resuscitator in normal use~if greater th
~ 2 cmH,0) ;

details of the pressure-limiting system and override mechanism operation,-if any ;
accuracy of controls or indicating devices, if any, supplied with the resuscitator ;
external dimensions of the resuscitator and, if provided, the fesuscitator case ;
mass of the resuscitator and, if provided, the resuscitator ease ;

Lictions for the dismantling and reassembly of compenents for cleaning (including cleaning of &
Sterilization (if applicable), and details of a functional test of operation to be carried out after reg

These instructions can be given, if possible, with a schematic also ;

mmended methods of cleaning and.disinfection or sterilization of the resuscitator, its compon
ssories if applicable ;

ional test for operation to be€arried out prior to use ;
f operator-replaceable parts ;

tenance requirements ;

entrain or permitthe patient to inhale gas from the atmosphere, its use in contaminated environm

hazs
inhal

rdous unless entrainment is prevented. If applicable, a description of how to prevent such enf
ationje:g. by the use of afilter ;

ommended

an 0,2 kPa

ny vomitus)
iIssembly.

ents and its

hnce regarding-use in hazardous or explosive atmospheres, including a warning that if the resyiscitator will

ents can be
rainment or

i) warn

nos that in the nresence of hiah aoxvaen concentrations there is danaer fram smokina or nd
) g T Y9 ) )

ked flames

and that oil or grease should not be used with the resuscitator ;

k) fors

terile resuscitators or parts, the method of sterilization used.
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Annex A
(normative)

Test methods

A.1 General test conditions

-4:2002(E)

The ambient temperature for the duration of the tests shall be between 20 °C and 25 °C, except where otherwise

stated. The

A.2 App3

A.2.1 Gerl

Typical test
may be use

A2.2 Teqg

relative humidity shall be within the range from 45 % r.h. to 75 % r.h., except where otherwise

tated.

ratus

eral

apparatus is shown in Figures A.1 to A.5 ; alternative test apparatus of equivalent or greater
d.

t lung (see Figures A4 and A5 for examples), with apprepriate compliance and r

characteristics (see Tables A.1 and A.2).

A.2.3 Rej
A.2.4  Apj
A2.5

A.2.6 Apj
A27 Grg
A.2.8 Oxy
A29 Wa
A.2.10 Eny

istors , if not provided with the test lung.

aratus for the measurement and the recording of pressure, flow and volume

Apparatus for the measurement of temperatures.

aratus for the measurement of deadspaces (see Figure A.3 for typical example).
duated cylinder , of at least 200 ml capacity.

gen analyzer.

ter reservoir , sufficiently large to permit complete immersion of the resuscitator.

ironmental chamber..\,_capable of maintaining temperatures from - 40°C £1°Cto+ 70 °C %

relative humidity from 15 % r.hi\fe’95 % r.h. for periods of up to 7 days.

A.3 Cona

A.3.1 Con

itioning.and reference conditions

ditioning of resuscitator and test apparatus

accuracy

psistance

1 °C and

Unless otherwise specified In particular tests, place the resuscitator and test apparatus in the test location and

allow suffici

ent time for the resuscitator and apparatus to reach equilibrium with ambient conditions.

A.3.2 Reference conditions

Correct all test readings to the reference conditions of Normal Temperature and Pressure, Dry (NTPD) (20 °C,
1 atm1), 0 % relative humidity).

1) 1atm =101 325 Pa =760 mmHg.
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A.4 Test procedures

A.4.1 Bag refill valve connectors

Using a 32 mm male gauge (see Figure A.1), measure the internal diameter of the connector.

A4.2 D

ismantling and reassembly

Verify by inspection of the resuscitator and accompanying documents that a functional test has been provided to
test operation after reassembly.

A43V

alve function after contamination with vomitus

A43.1

Simulate

A4.3.2
Warm th
resuscit
oratar
(A.2.2).
manufac

NOTE

A4.4 D
Stabilize

Drop the
this test,

Repeat t

A.4.5 In
Arrange

(A.2.9). 1
20 s. Beg

A46 S

Connect
Connect

Test material

d vomitus, prepared by mixing two parts of baby meal beef with vegetable and one,part water.

Procedure

e simulated vomitus to (37 £3) °C and pour 175 ml into the patient eohnection port. The
or at a rate of 30 breaths/min for resuscitators suitable for use with patients of a body mass

te of 12 breaths/min for all other models. Perform this test with thecresuscitator connected to t
Continue to cycle the resuscitator for 30s. Clear the resuseitator of the mixture accor
urer’s instructions and verify the resuscitator’s performance.

Some of the test solution can spill over when poured into the patient connection port.

fop test
the resuscitator at the minimum functioning teniperature recommended by the manufacturer.

resuscitator from a height of 1 m onto @ ‘eoncrete floor in the worst case orientation. For the]
the resuscitator shall be a complete. unit; but without the face mask and attached accessories.

e test 6 times.

nmersion in water

n cycle the
Lip to 10 kg,
he test lung
ding to the

purpose of

the resuscitator in_itsyready-for-use condition and drop it from a height of 1 m into the water reservoir

[ake the resuscitator out after 10 s and remove the water by shaking and/or squeezing for no
in ventilating the test lung (A.2.2) immediately.

Lipplementary oxygen and delivered oxygen concentration

the™resuscitator to the test lung (A.2.2) set at C 20 and R 20 characteristics (see Tables A
arn_oxygen analyzer (A.2.8) at a site in the compliance chamber as far away as possible fron

t more than

1 and A.2).
the patient

connection port. Ventilate the test lung at a frequency of 12 breaths/min and a tidal volume of 600 ml. Introduce
input oxygen flows of no more than 15 I/min. Continue this procedure until a stable value for oxygen concentration
is achieved. Use only one hand with maximum allowable hand dimensions given in Figure A.2 to compress the
compressible unit.

A.4.7 Expiratory resistance

For resuscitators suitable for use with patients with a body mass of up to 10 kg, connect the patient connection port
to an air source and introduce air at a flow of 5 I/min. Record the pressure generated at the patient connection port.

For all other resuscitators, connect the patient connection port to the air source and introduce air at a flow of

50 I/min.

10

Record the pressure generated at the patient connection port.
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A.4.8 Inspiratory resistance

For resuscitators suitable for use with patients with a body mass of up to 10 kg, connect the patient connection port
to a vacuum source producing an air flow of 5 I/min. Record the pressure generated at the patient connection port.

For all other resuscitators, connect the patient connection port to a vacuum source producing an air flow of
50 I/min. Record the pressure generated at the patient connection port.

A.4.9 Patient valve malfunction

Connect the resuscitator to the test lung (A.2.2) set at C 20 and R 20 characteristics (see Tables A.1 and A.2).
Ventilate the test lung at a frequency of 12 breaths/min and a tidal volume of 600 ml. Add air or oxygen, as

A lbartha oo f £ OO 1o

recommeng

Verify that §

A4.10 R

A4.10.1 P

Ventilation
the total de
gas capturg

A4.102 P

Set up the
(A.2.8). Op
and is pres
and fill the

approximat

Connect th
atmospheri

Openthe b

Ventilate th
by means g

r-tla. PRy fiiror ot o co H
CO oy theTmanoractorer,ara ratc O OU T .

| positive end expiratory pressure does not exceed 0,6 kPa (= 6 cmH,0).

esuscitator deadspace
finciple

by the resuscitator of a “bag-in-bottle” reservoir with 100 % (V/V) oxygen as tracer gas. Calc
hdspace of the resuscitator from the volume of ventilation and the oxygen concentration of thg
d inside the bag.

reparation of test apparatus prior to testing resuscitator

deadspace measurement apparatus (A.2.6; see Figure A.3). Close the tap to the oxygen
bn the ball valve. Connect the resuscitator and ventitate until the balloon fills the container ¢
sed against the inner walls. Close the ball valve)y Open the oxygen analyzer tap. Open the f
container with 100 % (V/V) oxygen. Close-the" oxygen flowmeter when the pressure gau
bly 1 kPa (= 10 cmH,0)and close the oxygen-analyzer tap.

e 22 mm/15 mm test connector to the- 22 mm female socket and supply the appropriatg
C air to the side nipple (see Table A=3):

il valve, whereby the expiratory.flowpath is flushed with 100 % (V/V) oxygen.

b lung by covering and opening the 10 mm diameter hole with a finger. Hold the tidal volume
f the respirometer and pressure gauge. The number of ventilating cycles is given in Table A.3.

Close the ball valve and open the analyzer tap. Adjust the 100 % (V/V) oxygen flow to approximatel

Record the
when the p

reading for the, axygen concentration in the bag, Fyo2, of the oxygen analyzer. Close off the ox
essure gauge-reads 1 kPa (~ 10 cmH,0) again.

Determine the internal deadspace of the test apparatus for every combination of test parameters used.

The test ap

Lilation of
 inspired

analyzer
bmpletely
lowmeter
he reads

e flow of

constant

y 5 I/min.
gen flow

paratus is now ready for testing the resuscitator.

A.4.10.3 Procedure

Test the resuscitator using the same procedure as described for the test connector (see A.4.10.2).

A.4.10.4 Expression of results

Calculate the system deadspace (i.e. with test connector) using the following equation :

VD,system =

with

Fho2 (test connection) — 21
79

X VT

© I1SO 2002 — All rights reserved
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Vb system=  System deadspace ;

Fbo2

NOTE

= oxygen concentration (in the bag).

The apparatus should be so designed that Vp system = 20 ml or less.

Calculate the apparatus deadspace of the resuscitator being tested using the following equation :

VD,app =

Fpoz —21

x V7 =V,
79 T D,system

A4.11

Connect
stated in
dimensio
override

NOTE

A4.12

For resu
using thd
pressure

For resu
systems,

through the pressure-limiting system. Record the pressuretat the patient connection port.

A4.13

A4.13.1

Following
general 1

If the m

NOTE

A.4.13.2

NOTE
of at least

the resuscitator to the appropriate test lung (A.2.2 ; see Figures A.4 and A.5) having_the-ch

Tables A.1 and A.2. Measure the volume (A.2.4). Use only one hand of maximum allo
ns shown in Figure A.2 to compress the compressible unit. Perform these tests without the
mechanism if one is provided.

In the absence of leaks (which is the case in the testing conditions) Vg has the same’value as the sim

Pressure limitation

Scitator classified for use with patients up to 10 kg body mass, 0cclude the patient connectig
compressed air source, pass air at a flow of 15 I/min through/the pressure-limiting system.
at the patient connection port.

Scitators classified for use with patients of over 10 kg body mass and equipped with pres
occlude the patient connection port and, using the'compressed air source, pass air at a flow

Operating conditions

General

completion of each phase of\the test, operate the resuscitator under the conditions desc
pquirements in A.1 and alsgunder the specific conditions for the category of resuscitator being

These tests can be performed in any order and on different samples.

Procedure

In‘each of the operational tests given, the resuscitator should be operated continuously (12 breaths/min
10'min.

practeristics
vable hand
e use of an

ulated V1.

n port and,
Record the

sure-limiting
of 60 I/min

ribed in the
tested.

hnufacturer declares @ operating temperature range narrower than - 18 °C to + 50 °C, the declared
temperature(s) shall be substituted in tests A.4.13.2.1 and A.4.13.2.4.

) for a period

A.4.13.2.1 Prepare the resuscitator in accordance with A.4.13.1. Place the resuscitator system in the
environmental chamber (A.2.10) set at either 50 °C or at the lower temperature stated by the manufacturer (see
A.4.13.1) and at least 95 % relative humidity. Maintain these conditions for no fewer than 7 days. At the end of this
period, operate and test the resuscitator at this temperature.

A.4.13.2.2 Place the resuscitator in the environmental chamber set at - 40 °C for a period of at least 6 h.

At the end of this period, place the resuscitator in an ambient temperature between 20 °C and 25 °C at a relative
humidity between 45 % and 75 % r.h. Allow the resuscitator to stabilize for at lest 4 h. At the end of this period,
operate and test the resuscitator.

A.4.13.2.3 Place the resuscitator in the environmental chamber at 60 °C and at a relative humidity of between

40 % r.h.

12

and 70 % r.h. for a period of not less than 4 h.
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At the end of this period, place the resuscitator, in ambient conditions of 20 °C to 25 °C at a relative humidity
between 45 % and 75 %. Allow the resuscitator to stabilize for 4 h. At the end of this period, operate and test the

resuscitator.

A.4.13.2.4 Place the resuscitator in the environmental chamber set at either -18 °C or the higher temperature
stated by the manufacturer (see A.4.13.1) for 4 h. At the end of this period, operate and test the resuscitator at this

temperature.

Dimensions in millimetres

11 20,005 340005
3 +0,005 - -—
1,5 20,005 £ 'F gy
- - \\‘9‘_,:.;“" y/ ql;:f’ v
150005 N [
I S AL I i I
] wm
= i L L]
w x| 2 = w wy
2 = = 2
Al —4 N —-1 2
= a7 o Y o
& q".@?’ 7 s = s
! ] L] ]
“ £
q.@":}” //// %g&
-

NOTE 1  Basic taper is 1:28 on diameter.

NOTE 2 Engagement is©;6"nhominal.

Figure A.1 — 32 mm ring and plug gauges
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Dimensions in millimetres

185

105

Key

1 Distal skin crease

Figure A.2 — Maximum hand dimensions
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Dimensions in millimeters
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| 922
Figure A.3 a) - Test connector for  Vp gygiem test

S LA
,
1
10
A e
pbpoigens 11

Figure A.3 b) - Test apparatus
Oxyger analyzer 8 Flowmeter
22 mm Temale SOcKet 9 Transparent rigid container volume 25110 301
Tap 10 Latex balloon, approximately 10 | (Pexpan< 2 kPa)
Resuscitator being tested for V app test 11  Water for adjustment of compliance
Ball valve 12  Adjustable needle valve
Gauge for measuring tidal volume 13  One-way valve

Pressure gauge

Figure A.3 — Test set-up for measuring resuscitator deadspace

© I1SO 2002 — All rights reserved
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\

Key
1 Resuscitator 5 Model resistance (R5 to R400)
2 Pressure tapping point 6 Thermometer
3 Flowmeter 7 Copper wire
4 Rigid tubing 8 Model compliance (C1 to C50)
Figure A.4 — Representative passive test lung system
16
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L

v A

H'nli'n'lﬂi'

b

—{_
/}'
1
Sponfaneous breath generator

Tidal

olume reading

Comglliance setting spring

Bello\

Vs or expansible element

N O U1

Calibrated resistor
Resuscitator under test

Pressure tapping point (inlet pressure, p1)
Pressure tapping point (alveolar pressure, p2)

Figure A.5' == Example of active test lung system

Table-A.I’— Required compliances to set up test lung

Compliance C

equivalent in
I/kPa ml/cm H,O

C 502 0,5 50

C 20 0,2 20

Cc 10 0,1 10

C1 0,01 1

&  Not directly specified.

© I1SO 2002 — All rights reserved
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Table A.2 — Required resistances to set up test lung

Resistance R Range of air flow 2
equivalent in I/'s
kPa/(l/s) cm HO/(I/s)
R5 0,5 5 Oto 2
R 20 2 20 05tol
R 500 5 50 0,25t0 0,5
R 400 40 400 0,05 to 0,075
2 | The tolerances for the low range values are + 20 % for linear resistances.
b Not directly specified in test procedure.
Table A.3 — Test parameters for determination of resuscitator-deadspace
Tidal Compliance Expiratory resistance Test flow for Test
olume
V1 c Rexp internal cycles
deadspace
ml I’kPa equivalent in kPa/(l/s) equivalent in I/min
ml/cm H,0 cm H,0/(I/s)
600 0,2 20 0,5 5 30 > 15
100 0,1 10 2 20 5 >50

18
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