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Humidifiers for medical use — Safety requirements

0 IntroLiuction

Humidifier

b are used to raise the water content of gas delivered

to the respiratory tract of patients, since the gases generally

available
physiologi
employed

or medical use lack sufficient moisture to be
ally acceptable to the respiratory tract. Heat may be
to increase the water output of the humidifier and

thereby enhance patient comfort.

1 Scope and field of application

ISO 8185 i§ one of a series of International Standards based on
IEC Publigation 601-1; in IEC Publication 601-1 (the “General

Standard’

), this type of International Standard is referred to asa

“Particulaf Standard”’. As stated in 1.3 of IEC Publication 601-1,
the requirdments of this International Standard take precedence
over thosg of IEC Publication 601-1.

Humidifier
However,
Particular

5 may be gas-powered, electrically powered or both.
this International Standard has been. prepared as a
Btandard based on IEC Publication'601-1, which gives

general requirements for all aspects of safety, not only electrical

safety, and
humidifier:

itmeanst

many of the requirementsare therefore applicable to
not powered by electriCity” Where this international

at the clause appliesonly if the requirement is relevant

Standard ipecifies that a clauseof \EC Publication 601-1 applies,

to the hu

The scope|
applies exq

This In
safety

thoses!
both in

This In

idifier under cansideration.

and object given in clause 1 of IEC Publication 601-1
tept thatil:1 shall be replaced by the following :

ternational Standard specifies requirements for the
pf vaporizing and nebulizing humidifiers, including

It has not been found possible to include guidapce on the matter
of droplet size in the case of nebulizing humidifiers.

A rationale for -the most important requirements ‘is given in
annex 0. Itis considered that a knowledge of the reasons for the

requirements will not only facilitate the proper
International Standard, but) will expedite an
vision. This annex does ot form an integral pa

Section one — General

subsequent re-

Fpplication of this
t of the standard.

Requirements for heat and moisture exchapgers are given in

1ISO 9360 (in preparation).

2 References

IS0 2882, Rubber, vulcanized — Antistatic an
ducts for hospital use — Electrical resistance

l conductive pro-
imits.

ISO 3744, Acoustics — Determination of sourld power levels of
noise sources — Engineering methods for free-field conditions

over a reflecting plane.

IS0 5356, Anaesthetic and respiratory equigment — Conical

connectors —
Part 1. Cones and sockets.

Part 2: Screw-threaded weight-bearing ¢

bnnectors.

IS0 5367, Breathing tubes used with anaesthatic apparatus and

ventilators.

IEC Publication 79, Electrical apparatus f
atmospheres —

br explcsive gas

uitable for inclusion in breathing systems, for use with
tubated and non-intubated patients.

ternational Standard also includes requirements for

delivery tubes and accessory devices intended to control
humidifier or delivery tube heaters.

Devices commonly referred to as ““room humidifiers’ and
humidifiers used in heating, ventilation and air conditioning

system:

s are outside the scope of this International Standard.

Part 3. Spark test apparatus for intrinsicai

y-safe circuits.

Part 4: Method of test for ignition temperature.

IEC Publication 601, Safety of medical electrical equipment —

Part 1: General requirements. 1)

Part 2: Particular requirements for safe
bators. 2

|IEC Publication 651, Sound /evel meters.

ty of baby incu-

1} Cross-references to specific clauses, sub-clauses, etc. in IEC Publication 601-1 apply to the first edition published in 1977 and Amendment No. 1 to
IEC Publication 601-1 published in 1984.

2} At present at the stage of draft [reference No. : 62D(C.0.)38].
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3 Definitions 3.13 liquid container: The container incorporated in the
humidifier which is the direct source of liquid for the
NOTE — Attention is drawn to the definitions given in SO 4135, humidification chamber.

Anaesthesiology — Vocabulary.

NOTE — The liquid container may be detachable for filling.
For the purposes of this International Standard, the definitions
given in clause 2 of |EC Publication 601-1 apply except that the

definition given in 2.1.5 shall be replaced by the following: 3.14 liquid output: The total mass of liquid present in

the inspired gas, expressed in milligrams per litre or in grams

applied part: The delivery tube outlet or, if a delivery tube per cubic metre.

is not normally fitted or used, the humidifier outlet.

, 3.15 liquid reservoir: A reservoir from which the liquid
For the purposgs i coptaincrray-be-replenished-or-whieh—n-thegbsence of a
additional defin{tions also apply : liquid container, supplies liquid directly to thé hymidification
chamber.
3.1 absollite humidity: The mass of water vapour
present in uiit volume of moist gas, expressed in milligrams 3.16 operating volume: The vol(me of liqyid intended
per litre or i grams per cubic metre. to be contained by the liquid cohtainer during pormal use.
3.2 accesgible surface temperature : The temperature 3.17 maximum operating pressure: Th¢ maximum
of any surfage which can be touched by a hand or finger pressure in the humidification chamber during hormal use.
during nornfal use, including filling and refilling of the
humidifier.

3.18 nebulizing. humidifier: A humidifier from which
the liquid output/is predominantly in the dropidt phase.

3.3 delivered gas temperature : The temperature of the
gas, or ae:{sol, or both, tha'f is being delivered to tche NOTE -~ Bacause the droplets themselves evaporate there is also
patient, megsured at the patient end of the breathing some Jiguid in the vapour phase.
system.

. . . 3.19 operator control: A control, usually a knob, push-
3.4 delivery tube: The tube conveying humidified gas button or lever, provided to enable the user tp cause the
from the humnidifier outlet. humidifier to perform its intended function withgut the need

for tools.
3.5 delivery tube heater: A device to add heat to gas'in

the delivery fube. 3.20 operator indicator: A means provided o indicate a
mode, state or condition of operation to the operator.

3.6 delivery tube outlet: The termination of the delivery

tube to whigh the patient connection may be.made. 3.21 relative humidity : The water vapour pressure at a

- particular temperature expressed as a percenfage of the
3.7 heat and moisture exchanger; .A device which saturation vapour pressure over a plane water syrface at the
preserves a portion of the expired humidity and heat energy same temperature.

and returns ft during inspiration.

3.22 saturation vapour pressure: The parfial pressure
3.8 humidification chamber: That part of the of water vapour at a given temperature at a liqu|d-gas inter-
humidifier frpm which water or water-based medicament, face when free evaporation ceases.
referred to in this International Standard as “liquid”, is im-

diat i the humidificati f i ired .
mediately defived for.the humidification of inspired gas 3.23 thermal hazard: A hazard resulting| from fire,

o« . L excessive surface temperature, excessive de1livered gas
3.9 humidifier: A device to add water to the inspired tormperature,—or all three :

gas, in addition to that already in the breathing system.

) . . NOTE — Any toxic materials resulting from abnormal temperatures
NOTE — This term includes both nebulizing and vaporizing " also constitute a thermal hazard.
humidifiers.

3.24 usable capacity of the liquid container: The dif-
ference, in millilitres, between the maximum and minimum
operating volumes.

3.10 humidifier heater: A system designed to provide
heat to humidifier fluids.

3.11 humidifier outlet: The port of the humidifier from

which gas flows. 3.25 vaporizing humidifier: A humidifier from which

the liguid output is predominantly in the vapour phase.

3.12 hun:\id?fier outlet temperature: The temperature NOTE — Condensation of vapour results in some of the liquid out-
of the humidified gas, measured at the humidifier outlet. put not being in the vapour phase.
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4 General requirements and general
requirements for tests

The requirements given in clauses 3 and 4 of |IEC Publi-
cation 601-1 apply except for the following additions and
modifications :

— amend 4.5 as foliows:

Th
be

— in B75, add the following fems:

e)

e ambient temperature for the duration of tests shall
between 17 °C and 25 °C.

1SO 8185 : 1988 (E)

3) in the heated and unheated modes, if the
humidifier is designed to operate in both modes; if
the humidifier is heated, the temperature measured
at the datum plane of the test shall be recorded con-
tinuously for the duration of the tests.

The following measuring equipment shall be used :

1) gas-flow-measuring equipment calibrated to an
accuracy of £ 5 % of the reading in the range
11/min to 200 I!/min, corrected for the test
temperature;

The test gas shall be either air or oxygen at a known

congentration. The humidity of the test gas shall not
exceed 0,12 mg/I (0,12 g/m3), equivalent to a dew point

of 140 °C (see table below).
Talfle — Vapour pressures and quantities of water
vaﬂour above ice as a function of the temperature
Temperature Pressure Humidity
°C Torr 1! mg/l (g/m3
0 4,579 48

-5 3,008 3,24

-10 1,95 2,17

-15 1,24 1,38

- 20 0,77 0,88

- 25 0,47 0,55

-30 0,28 0,33

-35 0,17 0,206

-~ 40 0,093 0,115

— 45 0,052 0,086

- 50 0,029 0,038

1)

f)

1 Torr = 1 mmHg = 133,322 Pa

The liquid container, if provided, shall be filled

initiglly to the maximum operating volume with distilled

or

deionized water at the ambient test temperature. The

liqujd reservoir, if provided{-shall be filied with distilled or
deipnized water in accardance with the manufacturer’s
instructions.

The datum \plane for measurements shall be a
sverse plane within 10 mm of the inlet of a test
ber having a wall thickness of between 2 mm and

diameter of the delivery tube outlet (or humidifier outlet,
if appropriate).

h)

Tests shall be performed for all the possible com-

binations of the following:

1) Seea

1} for the inlet flow : minimum, mean and maximum
values of the recommended usable flow;

2) for operator control settings: the minimum,
mean and maximum values for all operating controls;

Iso annex O {in this International Standard).

5 Classification

The classification given in clause 5 of IEC

2) an oxygen analyser with lm accuracy of
+ 1 % (V/V) of oxygen or bétter.

Publication 601-1

applies except that the following addition shall be made t0 5.2:

6

In general, conduction paths will exist ahd an electrically
powered humidifier shall not be type BF ¢r type CF equip-
ment unless{there are instructions againgt any connection
which may.provide an electrical path to earth.

Identification, marking and dgcuments

The requirements given in clause 6 of IEC [Publication 601-1
apply except for the following additions and|modifications :

applies:

The following additional general fequirement also

All markings pertaining to the operation of the humidifier

(e.g.

a

filling lines of the liquid cpntainer, venturi
djustments, etc.) shall be legible to ah operator having

visual acuity, corrected if necessary, of at least 1 seated
or standing 1 m from the humidifier at an illuminance of

215 ix.

NOTES

1

to operate the associated controls.

Marking should not be obscured by the|hand normally used

2 All markings should have a luminance |contrast of at least

50 % when compared with the surroynding background

materials.

In 6.1¢), add the following:

country of origin.

In 6.1, add the following additional item:

y) The marking on the outside shall also include the
following :

1) The maximum and minimum liquid levels, if
these are necessary for the correct operation of the
humidifier,

2) The direction of flow, in the case of flow-
direction-sensitive humidifiers. 1)
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3) If a pressure-relief mechanism is provided, the — In 6.8.3a), add the following:

range of pressures, in kilopascals or conventional

centimetres. of water, at which it opens. This marking The technical description shall also include the following

shall be on or near the relief device. 1) information :

4) If the humidifier is driven by compressed gas, the 1) The intended use of the humidifier (e.g. in

ranges of the supply flows or pressures that are re- anaesthesia, in respiratory care, at home or in

quired. hospital) : whether or not the humidifier is suitable for
use with intubated patients or for inclusion in ven-

5) If the humidifier is capable of producing a water tilator or other positive pressure breathing systems. !

content greater than 44 mg/l (44 g/m3), the warning :
2) The usable capacity, in millilitres, of the liquid

“CRUTION — EXCESSIVE QUANTITIES OF container of the humidifier and that_of the liquid
WATER CAN BE DELIVERED"” reservoir, if provided.

— In 6.3, add the following additional item : 3) The statement “THE ,CONTAINERS AND
- RESERVOIRS OF HUMIDIFIERS INTENDED FOR
USE IN HOSPITAL SHOULD BE FILLED WITH

f} The effect of movement of all controls shall be in-
STERILE LIQUID".

dicated by either the position of the control or a coupled

indicator. . ‘
4) Thewarning “FHE TEMPERATURE DF LIQUID ’

INTRODUCED*INTO THE LIQUID CONTAINER
OR RESERVOIR DURING FILLING SHALL NOT
EXCEED-37:°C".

NOTE — The direction of control movement necessary to cause
the controlled function to increase should be clearly marked on
or next to the control.

. . 5) JIf the humidifier includes an integral nechanism
— Replace 6.7 by the following 1): which entrains air for the purpose of diluting oxygen,
or if it can be supplied with supplementary oxygen, a
fecommendation that the oxygen conhcentration
should be measured at the point of delivery to the
patient.

If visual idicators used on the humidifier are not ident-
ified by marking, with the exception of alphanumeric
displays, their colouring shall conform to the following
requirements :

6) If the humidifier is powered by presdurized gas,
the recommended ranges of flows |or supply
pressures and method(s) of connection.

1) Continuous red shall be used to indicate to the
operatpr that the humidifier or a portion of it has
failed.

7) The maximum operating pressure,

ency gondition requiring an immediate ¥esponse by 8) If the humidifier is intended to deliver @ mean gas
the opgrator, e.g. in the case of a potential thermal flow in excess of 30I/min, the recommended
hazardl Flashing red indicators_shall be regularly minimum and maximum gas flows. !
interm(ttent.

2) F:ishing red shall be used to denote.an emerg-

9) If the humidifier is intended for use with a spon-

3} Ydllow shall be used ‘to) denote a condition in taneously breathing patient, the pressufe drop, in
which [there is need foh caution or re-check, or in kilopascals or conventional centimetres of|water, as a
which pn unexpected delay is experienced, e.g. when function of flow, at the minimum and| maximum
the liglid reservoir-téquires filling. flows recommended by the manufacturer|and at one

intermediate flow.

4) Grgen shall-be used to indicate that the humidi-
fier is 1eady for use or in use. 10) The gas leakage, in millilitres per mirLute, of the

humidifier at the maximum operating pregsure.

B) Blue shall be used only as an advisory indicator.
11) I the tidal volume of the patient can be

Compliance shall be checked by functional test and influenced by the inclusion of the humidifier in a

inspection. breathing system, the internal compliance (sub-

tracting gas leakage) of the humidifier and, if pro-

— In 6.8.2, replace item d) by the following: vided, its delivery tube. If the internal compliance can

be affected by a change in the volume of liquid in the

If the humidifier, its delivery tube or its breathing system liquid container, the compliance at the maximum and

components, if provided, are re-usable, the instructions minimum operating volumes shall be stated in

for use shall contain details of suitable cleaning, disinfec- millilitres per conventional centimetre of water or
tion and sterilization techniques. ~ millilitres per kilopascal. 1)

1) See also annex O {in this International Standard).
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12) The liquid output of the humidifier, in milli-
grams per litre or in grams per cubic metre, within the
operating range of gas flows and temperatures.

NOTE — This may be expressed conveniently in the form of
a graph comprising at least three points and including
approximations of the maximum, mean and minimum
flows.

If relative humidity is used as an index of liquid out-
put, the temperature and the point of measurement
shall be stated.

ISO 8185 : 1988 (E)

20) Instructions for the operating and maintenance
of the humidifier (including calibration if this is to be
carried out by the user).

21) A statement as to whether or not the humidifier
is intended for single use.

22) Filling instructions and the need for sterility.

23} If particular agents, such as anaesthetic gases
and vapours, impair the performance of the humidi-
fier outside the requirements of this International
Standard, a statement to that effect.

13) If the humidifier can deliver a liquid output
greater than 44 mg/| (44 g/m3), the conditions under
which this occurs.

4) If the use of delivery tubes other than those
gupplied or recommended by the manufacturer will
impair the safety or effectiveness of the humidifier,
the statement “THE USE OF DELIVERY TUBES NOT
RECOMMENDED FOR USE WITH THIS PRODUCT
VIAY IMPAIR ITS PERFORMANCE AND SAFETY".

15) For a heated humidifier, the warm-up time re-
quired for it to reach operating temperature from a
dtarting temperature of 21 + 2 °C.

6) For a heated humidifier, the range of delivery
ube outlet temperatures at a stated ambient
emperature { + 2 °C) between 17 °C and 25 °C, and
dvice that the user should monitor the delivered gas
emperature. The manufacturer shall draw the atten-
ion of the user to any circumstances during the‘per-
ormance of the tests given in 42.3.3, 42.3.4,,42.3.5
ind 50.5 (in this International Standard) invwhich the
femperature exceeds 41 °C. He shall advise the user
0 monitor the gas temperature continuously at the
Helivery tube outlet (or, if the humidifier is intended
or use without a delivery tube,/ at the humidifier
butlet) using a device, whichsmay be free-standing,
hiving auditory and visible_high-temperature alarms
vhen the temperature.exceeds 41 °C.

7) If the manufacturer supplies a delivery tube
eater, which.délivery tube(s) to use and whether or
ot degradation of anaesthetic agents is liable to take
lace.

8L.71f,"when tested under the conditions given in
.6h), the temperatures of any of the accessible sur-

If the humidifier is intended for usp with a delivery
tube, the manufacturer shall eithet] identify at least
one accessory delivery tubg'which|does not impair
the performance of the humidifier pr shall state the
performance of the humidifier with a designated
delivery tube. s

NOTE — The manufacturer or suppller should provide
examples of the-different functions of the humidifier under
typical operating conditions.

24) WUnless it can be demonsfrated that the
humidifier is not susceptible to electfomagnetic inter-
férehce, the instructions for use $hall include the
statement “FUNCTION OF THIS HUMIDIFIER MAY
BE ADVERSELY AFFECTED BY THE OPERATION
OF HIGH-FREQUENCY SURGICAL APPARATUS
OR SHORT-WAVE OR MICROWAVE EQUIPMENT
IN THE VICINITY".

25) Details of all materials used in|the construction
of the humidifier which may come nto contact with
respirable gases delivered to the patient.

NOTE — In some countries there are pational regulations
concerning the biocompatibility of pnaterials used in
anaesthetic equipment.

26) A statement as to whether or ot the humidifier
is suitable for use with anaesthetic lagents.

— In6.8.4, add the following:

The additional information required t¢ be given in the
technical description as specified in 6.8|3a) items 9}, 10),
11), 15) and 18) (in this international Sfandard), shall be
obtained by carrying out the tests degcribed in 6.8.4.1
t0 6.8.4.5.

6.8.4.1 Flow resistance

Measure the pressure drop between plgne A and plane B

faces of the humidifier exceeded b5 °C, if metal, or
75 °C, if non-metal.

19} If, when tested as described in 6.8.4.5, the
A-weighted sound pressure level exceeds 60 dB, the
circumstances under which this occurs. 1)

NOTE — If an attachment intended for a particular
therapeutic application reduces the A-weighted sound
pressure level to 60 dB or below, the manufacturer should
state in which part of parts of the operating range this
occurs.

See also annex O {in this International Standard).

as shown in the figure. If the humidifier is intended for
use with a delivery tube, fit a delivery tube rec-
ommended by the manufacturer for the duration of the
test. Plane A shall be a maximum of 10 mm from the
humidifier inlet and plane B shall be a maximum of
10 mm from the humidifier outlet or, if the humidifier is
intended for use with a delivery tube, from the delivery
tube outlet.

The internal diameters of any adaptors used in the test
shall be not less than the internal diameters of the
humidifier inlet and outlet ports.
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Dimensions in millimetres

High-pressure gas inlet (applicable only to
humidifiers which use additional driving gas

to nebulize the liquid)

pqy(®=3)

P, (®=3)

or breathing mac

Inlet from atmospjrere-or \\ N \\4\
patient connectiod port ——— \ \\\\ Humidifier . \\\\\ —=r—» Qutlet
3 N ﬁ NN

Plane A e g

10 max.

————— PlaneB

10max. |, |

Figure — Test apparatus for flow resistance in a humidifier through which a patient may breathe spontapheously

(see 6.8.4.1)

6.8.4.2 (Jas leakage

Occlude al] ports of the humidifier except one. Apply the
maximum pperating pressure, as stated by the manufac-
turer, plugs 10 % (i.e. 1,1 times maximum operating
pressure} to the open port by injection of air from®a
graduated|syringe. The pressure shall be confirmed-by a
gauge acclirate to at least £ 1 % of the reading. Deter-
mine the das leakage, in millilitres per minute, from the
change in |volume (corrected for the compliance of the
humidifier|and necessary test attachments) when the
pressure hps fallen to 50 % of the-ihitial value.

6.8.4.3 I]ternai compliancé

Occlude a|l orifices except one and eliminate all leaks.
Pressurize| the humidifier by injecting air through the
open port from a.graduated syringe or similar volumetric
device to g pressure of 2,5 kPa (25 cmH,0). Record the

vojume chﬁnge when a steady state has been attained.

gas temperature (or humidifier gas outlet temperature, if
appropriate} recommended by the manufacturer.
Elapsed time from switch-on to attainment|of the set
temperature shall be measured. The measurgment shall
be made in the datum plane of the test chamber.

6.8.4.5 Noise

6.8.4.5.1 Measufing instruments

A precision sound level meter complying wjith the re-
quirements for a type 1 instrument speciffed in IEC
Publication 651 shall be used. Measurements shall be
taken using the frequency-weighting charactefistic A and
the time-weighting characteristic S of the sound level
meter. The sound level meter shall have been cplibrated in
accordance with the manufacturer’s instructigns.

6.8.4.5.2 Test environment

Measurements shall be taken in a free field over a reflect-

Calculate iance{the bhaugc imrvolume per tiit
change in pressure), correcting for the compliance of the
test apparatus. Carry out the test at both the minimum
and maximum operating volumes, if applicable, and
express the results in millilitres per conventional
centimetre of water or millilitres per kilopascal. Repeat
the test at pressures of 5 kPa, 7,5 kPa and 10 kPa

(50 cmH,0, 75 cmH,0 and 100 cmH,50).

6.8.4.4 Warm-up time

The warm-up time of a humidifier which is heated or
supplied with a delivery tube heater shall be determined
during warm-up from a stabilized starting temperature of
21 + 2 °C to the maximum stable delivery tube outlet

ing plane as specified in ISO 3744.

NOTE — The necessary conditions may be achieved econ-
omically on a hard, flat surface outdoors, in a large room orin a
smaller room with sufficient sound absorptive materials on its
walls and ceiling.

6.8.4.5.3 Ambient conditions

At the microphone positions, the A-weighted sound
pressure levels of the background noise shall be at least
10 dB below the sound pressure level to be measured.

NOTE — If barometric pressure, temperature or relative hu-
midity deviate excessively from those of standard conditions,
appropriate corrections may be required.
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6.8.4.5.4 Humidifier installation

The humidifier shall be mounted as recommended in the
instructions for use or in a manner typical for its intended
use. If it is intended to be table-mounted, the table top
shall be a hard, acoustically reflecting surface, unless a
resilient pad is recommended in the installation instruc-
tions. If it is wall-mounted, the wall shall be of a hard,
acoustically reflecting material.

6.8.4.5.5 Measurements

ISO 8185 : 1988 (E)

plane, with the axis of the delivery tube vertical and
150 mm from the microphone on the axis between the
humidifier and the microphone. if the length of the
delivery tube does not allow this set-up, move the
microphone towards the humidifier until the distance
between it and the delivery tube outlet is 150 mm.

If the manufacturer recommends or supplies attach
ments for particular therapeutic applications and states
that these reduce the A-weighted sound pressure level
to 60 dB or less, repeat the measurements with the
attachments fitted. If any such attachment incorporates

Opg¢rate the humidifier over its normal working range, in
addjition to the settings specified in 4.6h} {in this Inter-
nat{onal Standard). Place the microphone at the position
of maximum sound pressure level in the horizontal plane
paIing through the geometric centre of the humidifier
and at a radius of 1 m.

At gach setting, if the humidifier is intended for use with
a dglivery tube, take a second measurement using the
recbommended delivery tube. The delivery tube outlet
shdll be placed so as to lie on the specified horizontal

7 Power input

a port _intended for connhecton_tp a tracheal or
tracheostomy tube, connect a~tube of an internal
diameter equal to or greater than\that|of the port and a
length such that its other end'will be qufficiently distant
from the sound level meter not'to intejere with the noise
measurements.

The requirements(given in clause 7 of IEC |Publication 601-1

apply.
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Section two — Safety requirements

8 Basic safety categories

The requirements given in clause 8 of IEC Publiéation 601-1

do not apply as

they are not relevant to humidifiers.

9 Removabile protective means

The requirements given in clause 9 of |EC Publication 601-1

apply.

11 Special measures with respect to safety

The requirements given in clause 11 of IEC Publication 601-1

apply.

12 Single fault condition

The requirements given in clause 12 of IEC Publication 601-1

10 Special

The requiremen
apply.

13 General

The requiremen
apply.

environmental conditions

ts given in clause 10 of IEC Publication 601-1

ts given in clause 13 of |IEC Publication 601-1

14 Requirj'ments related to classification

The requireme
apply.

s given in clause 14 of IEC Pyblication 601-1

15 LimitatIm of voltage and/or current

The requireme
apply.

s given in cladse.-15 of IEC Publication 601-1

16 Enclosuresi{and protective covers
The requireme i i e—16-of HECPublication-66+1

apply.

Section three — Protection against electric shock hazards

apply.

18> Earthing and potential equalizatic

The requirements given in clause 18 of IEC Publi
apply.

19 Continuous leakage currents and
auxiliary currents

The requirements given in clause 19 of IEC Publig
apply except that the following addition shal
to 19.4h):

The patient leakage current shall be measure
humidifier outlet port and from any parts of th
that, in normal use, are fitted between the hum

n

ation 601-1

patient

ation 601-1
be made

d from the
e humidifier
difier outlet

port and the patient. All these parts, including the outlet

port, shall be connected together electricall
exception of parts connected electrically to th
earth terminal.

, with the
b protective

17 Insulation and protective impedances

The requiremen
apply.

ts given in clause 17 of IEC Publication 601-1

Parts not connected together electrically shal
separately.

20 Dielectric strength

| be tested

The requirements given in clause 20 of IEC Publication 601-1

apply.



https://standardsiso.com/api/?name=560801ff29bf295c1f4e499f4f28d109

21

1SO 8185 : 1988 (E)

Section four — Protection against mechanical hazards

Mechanical strength

The requirements given in clause 21 of IEC Publication 601-1
apply except that 21.2, 21.3 and 21.4 shall be deleted and the
following addition shall be made to 21.6:

The humidifier shall be filled with water to its maximum
operating volume prior to carrying out each drop test.

22 Mo

The requir]

apply.

23 Sur

The requin

apply.

24 Sta

The requir|
apply exce

— In 24.4, add the following additional item:

f)  Fill the liquid container and liquid

reservoir to their

maximum recommended levels. Connect the humidifier
to a breathing system and tilt the humidifier through 20°,
or through 30° if the humidifier is intended for use during
transport of patients, and check that no liquid from the
liquid container or liquid reservoir enters the breathing

system.

Re
Wh

ying parts

ements given in clause 22 of IEC Publication 601-1

faces, corners and edges

ements given in clause 23 of IEC Publication 601-1

bility and transportability

ements given in clause 24 of IEC Publication 601-1
pt for the following additions and modifications :

place 24.3 by the following1}:

bn the humidifier is tilted through 20° in any direction

from its normal operating position, there shall bemo

spill
the

hge from the liquid container or liquid reservoir into
breathing system. If the manufacturer states(that the

hunpidifier is intended for use during the (transport of

pati
cati

nor
the
the

bnts (e.g. movement by ambulance.from one lo-
bn to another), the humidifier shalkbe capable of

wittl:tanding a tilt of 30° in any direction from the

al operating position withoGt aliowing liquid from
iguid container or tiquid reservoir to enter any part of
breathing system.

25 Expelled parts

The requirements given in clause'25 of IEC
apply.

26 Vibration and hoise

The requirements given in clause 26 of IEC

Publication 601-1

Publication 601-1

shall be replaced. by the following requirement:

If humidifiers are intended to be used in
incubators complying with the requirem
ticular standard for the safety of baby
Publication 601-2-?), attention is drawn to
quirements given in that standard.

27 Pneumatic and hydraulic pow
The requirements given in clause 27 of IEC
apply.

28 Suspended masses

The requirements given in clause 28 of IEC
apply.

association with
ents of the par-
incubators (IEC
the noise level re-

fer

Publication 601-1

Publication 601-1

1)  See also annex O {in this International Standard).
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Section five — Protection against hazards from unwanted
or excessive radiation

29 X-radiation
The requirements given in clause 29 of IEC Publication 601-1

apply.

30 Ailpha, beta, gamma, neutron radiation
and other particle radiation

33 Infra-red radiation

The requirements given in clause 33 of IEC Publication 601-1
apply.

34 Ultraviolet radiation

The requirements given in clause 30 of IEC Publication 601-1
apply.

31 Microvae radiation

The requiremen
apply.

given in clause 31 of |EC Publication 601-1

32 Light radiation (including visual radiation
and lasers)

The requirements given in clause 32 of |IEC Publication 601-1
apply.

37 General

The requirementg given in clause 37 of IEC Publication 601-1
together with th¢ following additional sub-ciauses apply :

37.56 Humidifiers which are suitable“for use with anaes-

thetic agents jput which are not intended for use with flam-

mable anaesthetic agents shall be restricted to use with
those agents which are not ignited in the flammability tests
given in annex N (in this-International Standard).

37.6 Electripal cireuits which may be a source of ignition
in the gas copducting system of a humidifier not classified
“AP" or “APG“ shall meet the requirements given in 43.7

Section six — Protection against the hazards of explosions
in medically used rooms

The requirements given in clause 34 of |[EC Publigation 601-1
apply.
35 Acoustical energy (including ultrasonics)

The requirements given in cladse 35 of IEC Publigation 601-1
apply.

36 Electromaghetic compatibility

The requirements given in clause 36 of IEC Publication 601-1
apply.

k} A humidifier classified and marked “APG|" or “AP”
shall be provided with an electrostatic charge lepkage path
between the breathing system input and outle] ports and
from each of these ports to the protective earth, if provided.
The resistance shall not exceed 106 Q. The refjuirements
given in 1SO 2882 shall also apply. .

Compliance shall be checked by measuremgnt of the
resistance.

40 Requirements and tests for anaesthetic-

(in this International Standard).

38 Classification, marking and accompanying
documents of anaesthetic-proof equipment

The requirements given in clause 38 of IEC Publication 601-1
apply.

39 Common requirements for “AP’ and
“APG” equipment

The requirements given in clause 39 of IEC Publication 601-1
apply except that the following additional item shall be added
to 39.3:

10

proof equipment, equipment parts or_
components (AP)

The requirements given in clause 40 of IEC Publication 601-1
apply.

41 Requirements and tests for anaesthetic-
proof category G equipment, equipment parts
or components

The requirements given in clause 41 of |IEC Publication 601-1
apply.
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Section seven — Protection against excessive temperatures, fire
and other hazards, such as human errors

42 Excessive temperatures

The requiremenis given in clause 42 of IEC Publication 601-1
apply except for the following modifications:

1)

- Amend 42.1 (last entry in table Xa) as follows 1) :

The requirement for equipment parts which may in

3) after exhaustion of the water supply (i.e. when
the liquid container and liquid reservoir, if a reservoir
is provided, become exhausted during normal use, sc
that no liquid is available to the humidification
chamber).

42.3.4 If temperature control is derived from a

normal use have unintended contact with a patient does
not |apply to heated humidifiers; for these humidifiers,
the [maximum enclosure temperature shall be 55 °C, if
metgl, or 75 °C, if non-metal.

Heatted surfaces necessary to the proper functioning of
the | humidifier and exposed only during assembly in
preparation for use, dismantling after use or during filling
progedures are excluded from the requirements in 42.1.

Replace 42.3 by the following:
42,.3.1" In the case of heated humidifiers, either the

gas|temperature at the delivery tube outlet (or, if in-
ed for use without a delivery tube, at the humidifier

ngle fault conditions or the gas temperature at the
ivery tube outlet (or, if intended for use without a
iyery tube, at the humidifier outlet) shall be indicated
inuously and the temperature-measuring device
activate auditory and visual alarms when_the
erature exceeds 41 °C. If a delayed auditory, alarm
is uped, the delay shall not exceed 1 min. If a failure of
emperature-control system can constitute'a thermal
rd, an additional non-self-resetting thermal cut-off
shall be provided. The thermal cut-off shall also activate
a visual indicator. The alarms shall“centinue until the
faulk condition responsible for their activation has been
corfected.

NOTE — The auditory alaym may be free-standing.

42.3.2" The accessible surface temperature of the
deliyery tube shall ot exceed 41 °C within 50 mm of the
deliyery tube‘outlet.

Compliance shall be checked by the tests given in 42.3.3
to 42(3:5.

43 Fire preventicn

temperature sensor fitted at the delivelly tube outlet (or,
if intended for use without a delivgry tube, at the
humidifier outiet), carry out the(test déscribed in 42.3.3
under the following conditions:

1) both open-circuit.and short-cirguit;

2) with the temperature sensor femoved from its
normal site, jf-it.is detachable or edsily dislocated;

3) with the temperature sensor disconnected from
the temperature-control system.

42.35 “The accessible surface temperature of the
delivery tube shall be measured with an instrument
capable of indicating temperature to| an accuracy of
+ 1 °C. Operate the humidifier throughout the range of
flows and settings recommended by the manufacturer
over the ambient temperature range gien in 4.5 (in this
international Standard) and measure| the highest ac-
cessible surface temperature of the defivery tube that is
obtained.

The requirements given in clause 43 of IEC Hublications 601-1
together with the following additional sub-clauses apply:

43.3 In order to minimize the risk of fird in normal use or
in single fault conditions at least one of [the following re-
quirements shall be satisfied :

a) electrical components shall be sepgrated from com-
partments in which accumulations of okygen or mixtures
of oxygen with anaesthetic agents can pccur by a barrier
complying with the requirements given in 43.4;

b) compartments containing electrical components
shall be ventilated according to the refjuirements given

42.3.3 At the minimum and maximum temperature
control settings and the minimum and maximum flows
recommended by the manufacturer, measure the gas
temperature in the datum plane of the test chamber
under the following conditions:

1) normal use;

2) starting without liquid (i.e. with no liquid in or
immediately available to the humidification chamber
or liguid container);

See also annex O (in this International Standard}.

in 43.5;

c) electrical components which, in normal use or single
fault conditions, can be a source of ignition, shall
comply with the requirements given in 43.7.

43.4 Any barrier required under the provision of 43.3a)
shall be sealed at all joints and holes for cables, shafts or
other purposes.

Compliance shall be checked by inspection and, if
applicable, by the compliance test described in 43.6.

n
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43.5 The ventilation required under the provision of
43.3b) shall be such that the oxygen concentration in the
compartment containing electrical components shall not
exceed 4 % (V/V) above the ambient level. [f this require-
ment is met by forced ventilation, a failure alarm shall be
provided.

Compliance shall be checked by the test given in 43.6.

43.6 Arrange the humidifier in a test room in which the air
exchange is between 3 and 10 changes per hour. Measure

45 Pressure vessels and parts subject to
pressure

The requirements given in clause 45 of IEC Publication 601-1
together with the following additional sub-clauses apply :

45.11" A means of pressure relief shall be provided if the
humidifier can be damaged or its performance influenced
adversely by excessive pressure, when it is used in accord-
ance with the manufacturer’s instructions. The means of
pressure relief shall be self-resetting when the normal
operating condition is restored.

the oxygen geneentrationunderthe-folowing-conditions:
a) single fault conditions;
b) selegtion of the least favourable control settings;
¢} supply mains voltage variation of + 10 %.

The oxygen| concentration shall be measured for such a
period that ll:e highest concentration of oxygen occurs.

Repeat the measurements after 18 h during which time the
power supply shall have been switched off and the gas
supply shall[have continued to flow.

43.7" Elegtrical circuits which can produce sparks or
generate indreased surface temperatures and which might
otherwise bg a source of ignition shall be designed so that in
normal use pnd single fault conditions no ignition occurs
and no other thermal hazard is introduced. At least the
following requirements shall be satisfied :

a) the product of the effective open-circuit voitage.and
effective phort-circuit current shall not exceed 10 V./A —
compliange shall be checked by measuring or.calculating
the voltages and currents;

, spillage, leakage, humidity,
iquids;cleaning, sterilization and

Compliance shall be checked by the test given| in 45.12.

45.12 For humidifiers without pressure-rglief valves,
occlude all orifices except one. Pressurize the humidifier
through the open orifice to twice the stated maximum
operating pressure and check(that the humidifer maintains
mechanical integrity.

For humidifiers with pressure-relief valves, | occlude all
orifices except the relief valve and one other prifice, then
pressurize through the latter orifice. Check tHat the valve
limits pressuré.to the stated pressure + 10 % under the
conditions_of¢maximum flow recommended for|normal use.
Relieve, the pressure and check that the normal operating
condition'is restored by confirming that the hymidifier can
be_pressurized to the maximum indicated relief pressure
less™ 0. %.

46 Human errors

The requirements given in clause 46 of IEC Publitation 601-1
apply except that the following addition shall be made to 46.5:

Techniques such as locks, shielding, friction-Joading and
detents are recommended.

47 Electrostatic charges

The requirements given in clause 47 of IEC Publigation 601-1
apply.

48 Materials in applied parts in contact with

the body of the patient

The requirements given in clause 48 of IEC Publi¢ation 601-1
apply.

The requirements given in clause 44 of IEC Publication 601-1
apply except that the following addition shall be made to 44.71):

There shall be no facility for self-sterilization of the humidi-
fier by heat.

1) See also annex O (in this International Standard).

12

49 Interruption of the power supply

The requirements given in clause 49 of IEC Publication 601-1
apply.
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Section eight — Accuracy of operating data and protection against
incorrect output

50 Accuracy of operating data

The requirements given in clause 50 of |[EC Publication 601-1
together with the following additional sub-clauses apply :

50.3" All calibrated operator controls and graduated or
digital indicators shall be accurate to within 10 % of their

50.7 f the humidifier being tested has an integral
mechanism that entrains air for the purpose of diluting
oxygen, the average oxygen concentration during a 5 min
period shall be determined to an accuracy of + 2,5 % (V/V)
oxygen. When carrying out this determination the outlet of
the test chamber shall not be subject to back pressure.

full scgie value.

Compljance shall be checked using a method appropriate to
the fupction concerned. The manufacturer shall specify the
procedure to be used.

50.4" If the humidifier includes a servo-controller for out-
put témperature, the average gas temperature at the
delivery tube outiet shall not differ by more than + 2 °C
from Te set temperature during any period of 5 min after
the manufacturer's stated warm-up period.

Compliance shall be checked by the test given in 50.5.

50.5 | Temperature stability of + 2 °C shall be confirmed
at the minimum and maximum temperature control settings
by detprmining the average of continuous readings during a
period|of 5 min after the set temperature has been reached.
Tempgratures shall be measured by means of a sensor with
an acduracy of % 0,2 °C. Temperature measurements shall
be cafried out at the minimum and maximum gas flows
recommended by the manufacturer and, in additioh,-if the
humidjfier is suitable for inclusion in a breathing-system, at
constgnt gas flows of 2 1/min, 51/min and\15 I/min for
neonatal, and paediatric and adult use, respectively.

50.6'] If the humidifier includes(an integral mechanism
that eftrains air for the purpose/of| diluting oxygen or other
gas mixtures and the nominal(oxygen concentration value is
markef on the control, the/érror shall not exceed + 10 % of
icated control setting.

Compliance shall bechecked by the test given in 50.7.

51

Protection against incorrect putput

The requirements given in clause 51 ‘of\IEC|Publication 601-1
apply except for the following additions and|modifications:

— Replace 51.1 by the fdllowingV:

51.1 At high gas flows, the voiume|of liquid entering
the breathing. system shall not excg¢ed 1 mi/min for
humidifiers intended for use with neorjates and no more
than 5 ml/min for all other humidifiers.

Compliance shall be checked by the tgst given in 51.5.
— <Add the following additional sub-clapse :

B51.6 Connect the humidifier to a gag supply as recom-
mended by the manufacturer and carry|out the test at the
maximum gas flow and at twice the miaximum gas flow
recommended by the manufacturer or gt the maximum at-
tainable gas flow, whichever is the less| in bursts of 1 s at
afrequency of 20 min—1, and in the follbwing conditions :

a) with the liquid container filled to the minimum
operating volume, if appropriate] and any liquid
reservoir  filled, in  accordapce with the
manufacturer’s instructions;

b} asin aj, but with the liquid cornjtainer filled to the
maximum operating volume.

In both cases, the duration of the tegt shall be 30 min
and the liquid shall not be heated.

Measure the volume of liquid coming out of the
humidifier outlet.

Section nine — Fault conditions causing overheating and/or mechanical
damage; environmental tests

52 Fault conditions causing overheating
and/or mechanical damage

The requirements given in clause 52 of IEC Publication 601-1

apply.

1) See also annex O (in this International Standard).

53 Environmental tests

The requirements given in clause 53 of IEC Publication 601-1

apply.

13
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Section ten — Constructional requirements

b4 General

The requirements given in clause 54 of IEC Publication 601-1

apply.

b5 Enclosures and covers

The requirements given in clause 55 of IEC Publication 601-1

apply.

For controls that consist of a movable part used as a
scale and a non-movable part used as a reference point,
movement upwards, to the right or in a clockwise direc-
tion shall decrease the control function.

NOTE ~ An example of such a control is a thumb-wheel bear-
ing numbers, only one of which is visible through an aperture.

Needle valves are exempt from these requirements.

56 Compopents and general assembly

The requiremenits given in clause 56 of IEC Publication 601-1
apply except fof the following additions and modifications:

1)

14

In 56.3,|add the following additional items:

c) If a humidifier intended to be placed in a breathing
system ig fitted with conical breathing system connec-
tors, they shall be in accordance with ISO 5366-1 or
ISO 5356-2. If intended for aduit use, the connectors
shall be ¢f 22 mm size; if intended for paediatric use or
with neohates, the connectors shall be of 15 mm size. If
the humidifier is fitted with connectors that are not
conical, these connectors shall mate with breathing
tubes complying with 1ISO 5367 and shall not accept or
permit cpnnection to the 15 mm or 22 mm conical
connectars complying with 1SO 5356-1.

d) If the humidifier incorporates an independent filling
or accesdory orifice (e.g. an air entrainment or a heater
orifice), that orifice shall not accept any of the connec-
tors spedffied in 1ISO 5356-1.

Compliarjce shall be checked by inspectiontand mani-
pulation.

In 56.8,[add the following:

Humidifidrs shall be provided\with a “POWER ON" .

indicator
Replace|56.9 by the following ! :

Controls,|other than‘operator controls, shali either be in-
accessibl¢ or require the use of a tool for their operation.

Compiiancé.-shall be checked by inspection.

57 Mains parts, components and(layout

The requirements given in clause 57 of|EC Publipation 601-1
apply except that 57.1b) does not apply.

58 Protective earth@erminals

The requirements giver(in clause 58 of IEC Publigation 601-1
apply.

59 Construction and layout

The requirements given in clause 59 of IEC Publigation 601-1
apply.

The following new clauses shall be added :

60 Liquid output”

60.1 A liquid output of at least 10 mg/| sha]l fall within
the operating range of all humidifiers; humidifigrs intended
for intubated patients shall have a liquid output of at least
30 mg/1.

Compliance shall be checked by the test givenlin 60.2.

60.2 Measurements shall be carried out between the
minimum and maximum gas flows recommer|ded by the
manufacturer. If the humidifier incorporates [an integral
mechanism for the entrainment of air for the|purpose of

diluting oxygen, all entrainment orifices shall t|>e occluded
during the test

In 56.10, add the following additional item1):
d) Movement of controls

For controls that consist of a movable part used as a
reference point and a non-movable part used as a scale,
movement upwards, to the right or in a clockwise direc-
tion shall increase the control function.

NOTE — An example of such a control is a rotating knob with a
fixed circular scale.

See also annex O (in this International Standard).

The following procedure shall be performed at the specified
test settings in order to derive an accuracy of 1 % :

a) Weigh the humidifier and its contents {with the
recommended delivery tube, if provided); record this
mass as my,

b} Connect the delivery tube outiet or humidifier
outlet, as appropriate, to the test chamber. Arrange the
axis of the delivery tube and test chamber to be vertically
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1)

above the humidifier outlet. if the humidifier is intended
for use without a delivery tube, arrange the axis of the
test chamber to coincide with that of the humidifier
outlet under recommended operating conditions.

c) Connect and introduce the oxygen- and tempera-
ture-measuring probes into the test chamber in the
datum plane {where applicable). if the humidifier is fitted
or supplied with a remote temperature sensor which is
not integral with the delivery tube, position the sensor in
the datum plane of the test chamber.

ISO 8185 : 1988 (E)

NOTE — This test determines the mass of water present in dry gas,
whereas the definition of absolute humidity refers to the mass of
water in moist gas. The test has been adopted because of its
simplicity and the customary reporting of values referring to moist
gas.

61 Maximum pressure drop

61.1 The maximum pressure drop across the humidifier
shall not exceed 3 kPa throughout the operating range of
flows.

d} | Connect the humidifier to a dry gas source as rec-
ommended by the manufacturer,

e) | If the humidifier is electrically powered, connect to a
suitable electrical power source. If the humidifier or its
dellvery tube is heated and the test is being carried out in
thel heated mode, allow the temperature to stabilize.

f) |Begin the test (record time as fy) and maintain oper-
ator control settings throughout the test. Stop the test
(regord time as fq) when the humidifier has used
(79 + 5) % of the usable capacity of the liquid container
or after 4 h, whichever occurs first. Record the duration
of the test (r; ~ ¢y} in seconds.

NO[TE — Depending on the mass and output of the humidifier,
the| duration of the test may need to be extended beyond the
perjod of 4 h in order to satisfy the requirements to derive liquid
output to an accuracy of 1 %.

g} | Disconnect the test chamber immediately.

h} | Weigh the humidifier (with the delivery tube, if pro-
vided) and its contents; record this mass as .

The liquid output, expressed in milligramsiper litre or grams
per cupic metre, is given by the following formula:

m x 1000
VIt + 0,0037 (37 — 8)] (31,408 1m

where
m = mgy— my) \Jis'the mass, in grams, of water used
where

nig~) is the mass, in grams, at time ¢,

Compliance shall be checked by the tést|given in 61.2.

61.2 Measure the pressure dropin kilopascals or conven-
tional centimetres of water, throughout the operating range
of flows to an accuracy of 10'% between[planes A and B as
shown in the figure. If the humidifier is normally used with a
delivery tube, fit a (delivery tube recommended by the
manufacturer for the duration of the test.|Plane A shall be a
maximum of 10xmm from the humidifier|inlet and plane B
shall be a maximum of 10 mm from the hdimidifier outlet or,
if the humidifier is intended for use with a delivery tube,
from the delivery tube outlet.

Theinternal diameters of any adaptors uspd in the test shall
be'not less than the internal diameters of {he humidifier inlet
and outlet ports.

62 Liquid container
62.1 Filling"?

62.1.1 If the liquid contained is intended to be replenished
from an integral or remote external soyrce, such as the
liquid reservoir, the design of the humidjfier shali be such
that no more than 1 ml of liquid enter$ any part of the
breathing system during the filling procegs if the humidifier
is intended for use with neonates and no more than 5 ml for
all other humidifiers.

NOTES

1 If the liguid container is detachable, filling beyond the maximum
operating volume should not cause more than 1 ml of liquid to
enter the breathing system from humidifiers iftended for use with
neonates and no more than 5 ml for all other humidifiers.

2 See also clause 56 in this International Stalndard.

my s the mass, in grams, at time £4;

V is the volume of dry gas (i.e. the product of flow
times the duration of test);

6 is the temperature of moist gas, in degrees Celsius.
In ail tests commence the measurements after 5 min of
normal operation or, in the case of heated humidifiers and

humidifiers with a delivery tube heater, after warm-up to the
set operating temperature.

See also annex O (in this International Standard).

Compliance shall be checked by the test given in 62.1.2.

62.1.2 Fill the liquid container in accordance with the
manufacturer’s instructions and measure the spillage into
the breathing system, in millilitres.

For detachable liquid containers, detach the liquid container
and fill completely. Re-attach the liquid container and
operate the humidifier at the maximum flow recommended
by the manufacturer for 1 min. Measure the spillage {in-
cluding normal liquid output) in millilitres.

15
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