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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 the right to be represented on that committee. International organizations, governmental and
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F[governmental, In_liaison with 190, also take part in the Wwork. SO collaborates close
rnational Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

main task of technical committees is to prepare International Standards. Draff-Internationa
rnational Standard requires approval by at least 75 % of the member bodies'casting a vote.

ntion is drawn to the possibility that some of the elements of this document may be the subje
s. ISO shall not be held responsible for identifying any or all such patent rights.

15883-4 was prepared by Technical Committee ISO/TC 198, Sterilization of health care produ
15883 consists of the following parts, under the general title Washer-disinfectors:
Part 1: General requirements, terms and definitions‘and tests

Part 2: Requirements and tests for washef4disinfectors employing thermal disinfection
instruments, anaesthetic equipment, bowls, dishes, receivers, utensils, glassware, efc.

Part 3: Requirements and tests for.washer-disinfectors employing thermal disinfection for hi
containers

Part 4: Requirements and tests for washer-disinfectors employing chemical disinfection for 1
endoscopes

Part 5: Test soils and‘\methods for demonstrating cleaning efficacy

y with the

rnational Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

Standards

bted by the technical committees are circulated to the member bodies fdrvoting. Publication as an

ct of patent
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Introduction

It is recommended that this introduction be read in conjunction with the introduction to ISO 15883-1.

The washer-disinfectors specified in this part of ISO 15883 are intended to process devices which can be
immersed in water or aqueous solutions. For some devices this will require that, prior to processing, relevant
parts of th ting
instructions

Fields of application within the scope of the ISO 15883 series include laboratory, veterinary,” déntal |and
pharmaceuiical applications and other specific applications, such as washer-disinfectors for,bedsteads [and
transport darts and the disinfection of crockery and cutlery intended for use with/simmunologigally
compromisgd patients.

Requirements for washer-disinfectors for other applications are specified in other parts/of ISO 15883.
Safety requjrements for washer-disinfectors are given in IEC 61010-2-040.

With respegt to the potential adverse effects on the quality of water intedded for human consumption caysed
by the washer-disinfectors:

a) note that, until verifiable European criteria are adopted, existing national regulations concerning the [use
and/or the characteristics of the washer-disinfectors remaindn force;

b) this paft of ISO 15883 provides no information as to whether the washer-disinfectors may be used without
restrictjon in any of the member states of the EU or EFTA.

Vi © 1SO 2008 — All rights reserved
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Scope

part of ISO 15883 specifies the particular requirements, including performance, for washer
s) that are intended to be used for cleaning and chemical disinfection of thermolabile endosco

part of ISO 15883 also specifies the performance requirements for the cleaning and disinfg
her-disinfector and its components and accessories which may be required to achieve the
ormance.

methods, instrumentation and instructions required forctype testing, works testing, validation
rational and performance qualification on first installation), routine control and monitoring and r¢
bdically and after essential repairs, are also specified.

E1 In addition, Annex A gives guidance on anZappropriate division of responsibility for the range
red by this part of ISO 15883.

E2  WDs complying with this part of IS©-15883 can also be used for cleaning and chemical disinfe

5 complying with the requireménts of this part of ISO 15883 are not intended for cleaning and
nedical devices, including ;cendoscopic accessories, which are heat stable and can be dis
lized by thermal methods (see ISO 15883-1:2006, 4.1.5).

specified performanee requirements of this part of ISO 15883 may not ensure the inactivation
e causative ageni(s) (prion protein) of transmissible spongiform encephalopathies.

E 3 If it is.considered that prion protein might be present, particular care is needed in the choice of
cleaning agents to ensure that the chemicals used do not react with the prion protein in a manner that 1
bval or inactivation from the load or washer-disinfector.

part-of ISO 15883 can be used by prospective purchasers and manufacturers as the basis of

disinfectors
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2 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

ISO 11731-2, Water quality — Detection and enumeration of Legionella — Part 2: Direct membrane filtration
method for waters with low bacterial counts

ISO 15883-1:2006, Washer-disinfectors — Part 1. General requirements, terms and definitions and tests

ISO/TS 15883-5:2005, Washer-disinfectors — Part 5: Test soils and methods for demonstrating cleahing
efficacy

IEC 61010-R-040, Safety requirements for electrical equipment for measurement, control, and:laborgtory
use — Part 2-040: Particular requirements for sterilizers and washer-disinfectors used -toytreat medglical
materials

3 Terms and definitions
For the purposes of this document, the terms and definitions given in ISO 15883-1 and the following apply

31

air break
physical separation in water supply pipes to prevent back syphonage into the water supply from a deyice
connected fo it

NOTE $ee EN 1717.

3.2
inoculated|carrier
supporting material on or in which a defined number of viable test organisms has been deposited

[ISO 11138}1:2006, definition 3.10]

3.3

leak test
test intendqd to establish that thesurface covering the device and/or lining a device channel is intact tq the
extent necgssary to maintain@-slightly positive pressure

3.4
liquid trangport systems
those components«efithe washer-disinfector used to store, pump or transport water and/or solutions within the
washer-disihfector;excluding pipework before the air break

3.5
microbial inactivation factor
measured change in microbial population, expressed as log,,, caused by the lethal effect of the disinfectant

3.6

microbial reduction factor

measured change in microbial population expressed as log,q caused by the combination of the microbial
inactivation factor and the physical removal of microorganisms

3.7

obstruction
partial or complete blockage

2 © 1SO 2008 — All rights reserved
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3.8

self-disinfection cycle

operating cycle under the control of the automatic controller, for use without any load in the washer-disinfector,
which is intended to disinfect all liquid transport systems’ piping, chamber(s), tanks and other components
which come into contact with the water and/or solutions used for cleaning, disinfecting and rinsing the load

NOTE This does not include disinfection of any pipework between the disinfectant supply and the control valve,
where single-use, multi-dose containers are used to provide process chemicals for use in the washer-disinfector.

3.9
thermolabile
danfaged by exposure 10 temperatures within the range used for thermal disiniection

NOTE The minimum temperature for thermal disinfection specified in ISO 15883-1 is 65 °C.

4 [Performance requirements

41| General
4.1.1 The WD shall conform to ISO 15883-1:2006 with the exception of the following subclauses|
— |4.2.3 (washing stage);

— |4.3.1 (specification for thermal disinfection);

— 15.3.2.5 (microbial quality of final rinse water);

— 16.4.2 (test for quality of final rinse water);

— |6.5.6 (test for chamber venting to prevent.pressurization by steam);

— |6.7.2 (tests on trolleys for handling-loads outside the WD);

— |6.8.2 (load temperature test);

— 16.10 (cleaning efficacy test; 6.10.2 modified by 6.11 of this part of ISO 15883).
NOTE These subclauses have been replaced or modified in this part of ISO 15883.
4.1.2 Each devieeyincluding any device channels and/or cavities, shall be processed by the WD|as follows:
a) |leak testing (where appropriate) in accordance with 4.2;

b) |cleaning (which may include several stages) in accordance with 4.3;

c) disinfecting in accordance with 4.4;
d) final rinsing in accordance with 4.5;
e) purging of rinse water in accordance with 4.6;

f)  drying (when appropriate) in accordance with 4.7.

© 1SO 2008 — All rights reserved 3
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4.1.3 After the complete process in the WD the endoscope shall be free from vegetative bacteria (but not
necessarily spores) and other contamination. The combination of the cleaning process and the disinfection
process shall be designed to achieve this condition, recognising the high level of bacterial contamination that
may exist, see Bibliography [24], [25] and [26]. It shall be necessary to take into account other factors such as
the design of connectors. The WD manufacturer shall demonstrate this capability during type testing for all the
types of endoscope that the WD is designed to process.

NOTE 1 Demonstration of the capability of the complete cycle may be provided during type testing by employing a
modification of the method described in Annex B, using the organism previously established as most resistant to the
disinfectant, with real endoscope(s) and/or the method given in ISO/TS 15883-5:2005, Annex I.

NOTE 2 heefficacy of the process (inctuding cleanmgand dismfection depends o a mumper of factors whithringjude
a) the natJre (characteristics) of the device being processed;
b) the extgnt and nature of the soiling to be removed;

c) the temperature;

d) the meghanical energy (type, output);

e) purging|to remove rinse water;

f)  the detdrgent system;

g) the natyre, volume, concentration and temperature of the cleaning and\disinfectant solutions and their ability td wet
the surffces to be cleaned and disinfected;

h) the durgtion of the various process stages;
i)  the rempval of suspended soil.

4.1.4 Thg WD manufacturer’s instructions shall recommend that any requirements, e.g. for manual cleahing
and or disgssembly of the endoscope, prior te processing in the WD, provided by the device manufacfurer

should be fpllowed.

4.1.5 Th¢g value of any process variable‘that affects the efficacy of the cycle shall be pre-set and adjustment
shall requirg the use of a key, code or tool (see also ISO 15883-1:2006, 5.18.3, 5.18.8 and 5.18.12).

4.1.6 Thg means to control.the volume of process chemicals admitted shall deliver the set volume t¢ an
accuracy off+ 5 % or better,

41.7 When the WD uses two or more different process chemicals, means shall be provided to ensure |that
connection js made.to the correct container of process chemical.

NOTE TheAabelling and/or colour coding of connectors, containers and/or tubes alone may not be sufficient to meet
the requirempnt: ||h

41.8 The WD manufacturer’s instructions shall recommend that heat-stable endoscopic accessories to
thermolabile devices should be thermally disinfected and/or sterilized. [See 8 j) and ISO 15883-1:2006, 4.1.5].

4.2 Systems for leak testing

4.2.1 The requirements of 4.2 shall apply only to WDs intended to process endoscopes which require a test
to verify that the device is watertight.

NOTE This test is intended to demonstrate that the endoscope will not be damaged by liquid ingress during the WD
operating cycle. It is regarded only as a test of the integrity of the endoscope when all parameters of the WD leak test
(e.g. pressure, duration, maximum leak accepted) are consistent with those specified by the endoscope manufacturer.

4 © 1SO 2008 — All rights reserved
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4.2.2 The WD shall be provided with either

a) means to carry out an automatic leak test on the endoscope which shall be completed before the load
comes into contact with process fluids in the WD

or

b) instructions for use that include the requirement to carry out the test manually prior to processing through
the WD.

NOTE 1  An alternative method specified by the endoscope manufacturer can be used for determining the integrity of

the ¢ndoscope when appropriate.

NOTE 2  WDs with an automatic leak test can include a user selectable option to repeat the leak tesb at
prodess and/or independently of a normal process cycle.

4.2, For WDs having an automatic leak test, the automatic controller shall preyént-the continy
opefating cycle and operate an audible and visible alarm indicating a leak test failure’if a leak is dg
endpscope.

Varjations in temperature may adversely affect the sensitivity of the leak test’and the WD manufac
state the temperature range permitted in the WD during the automatic leak test, if fitted [see 8 f)].

NOTE 1 A leak test failure indicates that the device is likely to be damaged by further processing; a sat
test does not provide absolute assurance that the device will not be damaged by further processing.

NOTE 2
safefy level.

An automatic leak test which maintains a positive pressure throughout the cycle can provide

4.2, In WDs provided with an automatic leak test:

the systems for connection of the device {0 the WD shall be designed so that the fittings pro
WD manufacturer and intended for ircigation of the endoscope channel(s) cannot be conne
endoscope leak test connector;

the connection system between-the endoscope and the WD shall be designed so that th
connector on the WD cannet be connected to the endoscope channel(s) to be irrigated;

the means used to mpnitor the pressure inside the device (e.g. pressure transducer) shall be i
from the means used+o control the initial pressure (e.g. pressure regulating valve);

preventing.over-pressurization of the device in the event of failure of the pressure control syste

the extent and duration of pressurization and the pressure drop or air flow which will be used f
faildre shall be either in accordance with the device manufacturer’s instructions for the devicg

ne end of the

ation of the
tected in an

urer should

sfactory leak

Aan additional

ided by the
cted to the

e leak test

hdependent

the system used to pressurize the device during each leak test shall be provided with @ means of

m;

0 indicate a
s which the

WD is intended to process, or independently verified by the WD manufacturer.

4.2.5

For WDs with an automatic leak test, means shall be provided to automatically warn the user with an

audible and/or visible alarm after the initiation of the operating cycle if the leak test connectors were not

connected to the endoscopes.

4.2.6 WDs with an automatic leak test shall be tested in accordance with 6.5.

© 1SO 2008 — All rights reserved
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4.3 Cleaning

4.3.1 General

All surfaces (internal and external) of the endoscope(s) which are required to be disinfected by the WD shall
be cleaned. (See ISO 15883-1:2006, 4.2.1.1, 5.1.10 and 6.10.2).

NOTE Some endoscope(s) have component parts (e.g. electronic connectors) which their manufacturer recommends
should not be immersed in water or aqueous solutions. These component parts will be processed in accordance with the
manufacturer’s instructions and then protected from immersion during processing in the WD (see 5.1.2).

Cleaning shall comprise washing with a detergent solution which may, when necessary, be preceded by
flushing. Washing shall be followed by rinsing unless the conditions specified in 4.3.4 have been met,

4.3.2 Flughing
When necepsary, the WD shall provide means to flush the internal and external surfaces of the endoscope!.

NOTE Flushing before washing might be necessary to eliminate soils or to avoid any interaction between the
chemicals uded during pre-treatment and those of the WD processing cycle.

The flushing water or solution shall be discharged during or after each processcycle and shall not be re-uged.
4.3.3 Washing

The WD manufacturer shall specify the detergent(s) to be used, as €stablished during type testing [see 8 n

=
~
—_

The deterggnt solution shall be discharged during or after each<process cycle and shall not be re-used.

remains within the limits specified by the manufacturer of the detergent and be compatible with|the

The tempe}ature of the detergent solution throughout the:Washing stage shall be monitored to ensure tHat it
temperatur

limits for the device(s) to be processed.

This shall bp achieved either

a) by confrolling the temperature of thesdetergent solution
or

b) where pppropriate, by operating the WD at ambient temperature with a means of preventing operatign of
the WD) when the detergent temperature is outside the specified temperature range.

4.3.4 Post-washing.rinsing

Rinsing befweentwashing and disinfection shall be used to reduce the concentration of residues (progess
chemicals Tnd soiling including microbial contamination) to a level established as not exceeding that which
would impalr the efficacy of the disinfection process

Rinsing shall take place between washing and disinfection unless it can be demonstrated that:

a) there is no reaction between incompatible process chemicals being used for each of these phases;

b) there is no adverse reaction between suspended or residual soiling and the disinfectant.

The interaction between the disinfectant and residual soiling shall be tested under conditions in which soiling
is at or above the maximum level that may occur in use and the disinfectant is at or below the minimum

specified in-use concentration.

The rinse water quality shall be specified by the WD manufacturer; this shall be of, at least, potable quality.

6 © 1SO 2008 — All rights reserved
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5 Determination of cleaning efficacy

Cleaning efficacy shall be determined in accordance with 6.11.

4.4

4.4.

Disinfecting

1 General

-4:2008(E)

National regulatory requirements may specify approval procedures for disinfectants to be used in WDs for
medical devices. Compliance with these national requirements shall be deemed to meet the requirements of

4 .4 wittimtheterritory where these TequirermeTntsapply-

The]
whs
voly

The)
effiq
dev

NOT
are

4.4.

4.4.
bas

44
den

4.4.
NOT
4.4.

min
deni

NOT

capability of the WD to provide disinfection of the device shall be deemed to have beenes
n the WD is tested as specified in 6.12.6 under the specified conditions of disinfectant co
me, temperature and contact time the required microbial inactivation factor is attained’(see 4.4

acy of disinfectants may be seriously impaired by residual soiling, inorganicsalts etc. remai
ce(s) and therefore an effective cleaning prior to disinfection is required.

E Other process chemicals, e.g. detergents can react with and seriously.impair the activity of disinfe
hot removed before the disinfection stage.

P Efficacy of the disinfectant

at least a leg4y5 inactivation of mycobacteria;

at leasta log4y4 inactivation of fungal spores and viruses.

tablished if,
ncentration,
2.4).

choice of disinfectant shall ensure that the spectrum of activity is appropriate‘for the intende¢d use. The

ning on the

ctants if they

er systems

nt shall be

th 6.12.2.6.

ime at the

R.1 The following tests are based on the use of .aqueous solutions of a disinfectant. Oth

bd on gaseous disinfectants are not excluded; equivalent tests are required.
2.2 When tested in accordance with -612.2, the in vitro efficacy of the disinfecta

onstrated.

.3 A specific neutralization method:for the disinfectant shall be validated in accordance w|

E These data can be provided by-the disinfectant manufacturer.

.4 When tested in accordance with 6.12.2 and 6.12.6 for the minimum exposure

mum concentration and the minimum temperature to be used in the WD the disinf¢ctant shall
onstrate:

at least a log,q6.inactivation of vegetative bacteria including yeasts and yeast-like fungi;

EA The inactivation values specified are regarded as the minimum necessary for endoscopes;

hey may be

diffe

ent rom the values speciiied In other standards 1o permit a label Claim Tor DioCidal aClivity.

NOTE 2  National regulatory authorities can require higher inactivation values.

4425 The disinfectant chosen shall also be active against bacterial endospores.

When tested at the minimum concentration and the minimum temperature to be used in the WD when
processing endoscopes, the disinfectant should reduce the population of bacterial spores by not less than
log4g6 within 5 h of exposure, or at an equivalent rate. The disinfectant should be tested against spores of
known high resistance to the disinfectant from both aerobic and anaerobic organisms.
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4.4.2.6

The experimental conditions of tests intended to demonstrate the microbicidal activity of

the

disinfectant in vitro shall consider the conditions of use of the disinfectant. Thus, when there is no rinsing
between cleaning and disinfection, the disinfectant shall be tested in the presence of interfering substances

(see also 4.

NOTE

3.4), and, for example, dirty conditions.

Demonstration by the disinfectant manufacturer that the disinfectant meets the above requirements may be

made employing methods based on relevant published standards or other relevant publications (e.g. EN 13624, EN 13727,
EN 14348, EN 14476, EN 14561, EN 14562, AOAC sporicidal test, ASTM E2111-00).

4.4.3 Temperature

The tempefature of the disinfectant solution throughout the disinfection stage shall be monitored to en
that it remdins within the limits specified by the manufacturer of the disinfectant and be compatible (With
temperaturg limits for the device(s) to be processed.

This shall

by operating the WD at ambient temperature with means to prevent operation of the WD when the disinfeq

temperatur

444 Pro

The proces|
process conditions specified by the WD manufacturer as necessary and sufficient for disinfection to take p
(e.g. disinfe

Microbial teg
shall not be

NOTE
and water a
disinfectant,

4.4.5 Disi

4451

The WD ma

Disinfectan

number of g

4452

If the WD s

cycles then

(

q

F

achieved either by controlling the temperature of the disinfectant solution or, whiere appropr
is outside the specified temperature range.
Cess monitoring
5 monitoring of each operating cycle by the automatic controller shall include verification that
ctant concentration, temperature and contact time) were attained (see also 5.5).

sting (e.g. with biological indicators or inoculated carriers) of the disinfection stage on each ¢
used to meet this requirement.

Confirmation of the concentration of disinfectant can require e.g. measurement of the volume of disinfe
dmitted together with a certificate of conformity from the disinfectant supplier for the concentration o
ogether with data to support the shelf life, expiry.date etc. (see also 4.4.5.2).

infectant use

beneral
nufacturer shall specify the,disinfectant(s) to be used, as established during type testing (see

solutions shall eithérbe discharged after a single use during each cycle or re-used for a lin
ycles (see 4.4.4)(Discharge after a single use, during each cycle, is the preferred option.

Re-use of disinfectant solutions

designed to allow the same disinfectant solution to be used on two or more consecutive oper3
care shall be taken to ensure that the activity and safety (e.g. accumulation of foreign matg

sure
the

ate,
tant

the
ace

ycle

ttant
the

B m).

ited

ting
rial,

device com

patibility) of the disinfectant solution is not impaired during its working life.

This shall include the following.

a) The WD manufacturer shall specify the means which shall be used to ensure that the disinfectant solution
has retained the required anti-microbial activity. These means shall be based on validation studies, which
would normally be carried out by the disinfectant manufacturer, to determine a suitable parameter, or
parameters, which may be monitored to indicate the anti-microbial activity of the disinfectant. Suitable
parameters may include e.g. pH, stability, the concentration of the active ingredient and adjuvants that
may also affect performance.

NOTE Minor changes in formulation of the disinfectant can have a significant effect on storage life, anti-microbial

activity etc.
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The WD manufacturer shall recommend to the user the maximum period or number of operating cycles for

which the disinfectant may be used. This shall be based on validated experimental data.

When validated use conditions (maximum period or number of operating cycles) are exceeded, the
automatic controller shall operate an audible and visible alarm and prevent the use of the operating cycle

until chemicals are changed.

The WD manufacturer should recommend that the user monitor the disinfectant concentration using a
chemical indicator specific for the disinfectant to show that the disinfectant is at or above the minimum
recommended concentration (see also 4.4.4).

4.5

4.5.
with

4.5.

4.5.
ster
con

4.5.
rins

4.6

4.6.
end

NOT
that

4.6.
the
99,4

4.6.
be t

4.7

4.7.
the
mar

Final (post-disinfection) rinsing
1 The chemical purity of the final rinse water used after the disinfection stage shall |bé in
ISO 15883-1:2006, 5.3.2.5.
R The final rinse water shall meet the requirements for microbiological quality-as’given in 4.9
B When medical devices that are intended to come into contact with the, bloodstream or oth

le areas of the body are to be processed the level of bacterial endotoxins in the final rinse wa
rolled and monitored within the limits specified in national regulations, (See ISO 15883-1:2006

B On completion of the final rinse stage the water shall not'be stored for subsequent rg

ng stage of subsequent cycles.

Purging to remove rinse water

1 The WD shall include a means of purging rinse water from the channels of the endosco
of the final rinse stage.

E On completion of the automatic cyclethe outer surface of the device should not have so much s
it would need to be wiped dry before use.

P When at the end of the rinsing-stage the channels of the device are purged with air to rem
remaining rinse water, the air shall be oil free and shall be filtered through a filter providing n
9 % arrestance to particlesof'0,2 ym and larger.

B When the WD is intended to eliminate the residual water from the channels of the endos
bsted in accordancelwith 6.8.

Drying

I Either the WD shall have a user selectable drying stage, or the instructions for use shall i
device"and the channels of the device shall be dried prior to storage in accordance with
ufacturer’s instructions [see 8 j), 2nd dash].

accordance

2.2.

er normally
ter shall be
6.4.2.3).

-use in the

pe(s) at the

urface water

ove most of
pt less than

cope it shall

ndicate that
the device

NOTE 1

Automatic cycles in which the device is not completely dried are intended for use with devices which will be

used without storage. Storage of incompletely dried devices can lead to contamination with, and growth of, micro-
organisms.

NOTE 2

device.

4.7.2 The quality of air used during the drying stage shall be at least that defined in 4.6.2.

4.7.3

When tested in accordance with 6.8 there shall be no visible droplets of moisture.

© 1SO 2008 — All rights reserved
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4.8 Self-disinfection

4.81

A self-disinfection cycle shall be provided to ensure that the WD does not become a focus for

contamination of the load and to provide a means of disinfecting the WD after interventions for maintenance,
repairs or testing (see also ISO 15883-1:2006, 5.3.1.2).

NOTE 1

The self-disinfection process is intended also to deal with the situation where the WD has become

contaminated. The piping used to convey rinse water to the endoscope, if contaminated, can easily develop a layer of
biofilm containing many microorganisms in a state in which they are highly resistant to chemical disinfection.

NOTE 2  Thermal disinfection using moist heat is the preferred method. The temperature used can be higher than the

normal maxifiurm operating temperature avaltapte for the foaged wWwo—— ... _ |

If the use ¢f thermal disinfection is not possible, a disinfectant different from that used for disinfecting| the

endoscope [should be used. The use of the same disinfectant carries the risk of allowing organisms’ resigtant

to that partitular disinfectant to proliferate.

NOTE 3 Disinfection cannot be relied upon to inactivate all bacterial spores.

4.8.2 A WD in which the endoscope process cycle provides for disinfection of the ’chamber and all piping

and tanks which come into contact with the water or solutions used for cleaning, disinfecting and rinsingl the

load shall bp deemed to meet this requirement without the provision of an additional self-disinfection cycle,

4.8.3 Thg manufacturer shall provide details of the parts of the WD subjected to the self-disinfection cycle

and whethgr this cycle includes the water treatment equipment (see 4.9).

4.8.4 When different from the normal operating cycle the WD self-disinfection cycle shall:

— be opefated under the control of the automatic controller;

— be a uger selectable cycle;

— provide for disinfection of the chamber and all-liquid transport systems;

— includg means to warn the user that the WD shall be operated without any load in the chamber and, so
far as may be practicable, include means to verify that no device is present before the cycle will operale;

— in the gase of thermal self-disinfection of the WD, ensure that all the parts of the heating system and the
associated pipework, via which'the water or the steam reach the WD tank, attain an 4, value qf at
least 600.

4.8.5 The self-disinfection’cycle shall ensure that a WD that has become contaminated through failure of

the water freatment equipment can be effectively disinfected. Compliance shall be verified by testing in

accordanceg with 6.42.5. The performance shall be deemed to be satisfactory if the final microbial count is

10 cfu/100 mI?) or feWer after carrying out a self-disinfection cycle.

4.8.6 Thgrmal disinfection systems shall be evaluated by thermometric monitoring of the system [with

sensors placed at those parts of the system specified by the WD manufacturer as representative of the lowest
temperatures in the system. The entire system subjected to thermal disinfection shall attain the required
disinfection temperature.

4.8.7 For chemical disinfection systems a microbiological test shall be required. The test shall be designed
to ensure that the self-disinfection cycle will disinfect contaminated tubing by evaluating the effect of the cycle
against a biofilm containing Pseudomonas aeruginosa (see ISO/TS 15883-5:2005, Annex F). The capability of
the WD to provide self-disinfection shall be deemed to have been established if, when tested in accordance
with 6.12.3, the required microbial reduction factor has been achieved.

1) cfu = colony forming units.
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4.8.8 National regulatory requirements may specify approval procedures for validating self-disinfection of
WDs for medical devices. Compliance with these national requirements shall be deemed to meet the

requirements of 4.8 within the territory where these requirements apply.
4.9 Water treatment equipment

49.1 General

Means shall be provided to ensure that water treatment equipment that is part of the WD (softeners,
de-ionizers, filters etc.) is operated within the limits (e.g. flow rates, supply pressures) specified by the

manufacturer of the water treatment r=tal ||pmnnf

4.9.2 Disinfection of water treatment equipment

49.p1 When the water treatment equipment is a part of the WD, the former_shall be dgsigned and
congtructed so that it can be periodically submitted to a disinfection procedure. Guidance on thle minimum
frequency with which the equipment shall be disinfected shall be stated by the WD-manufacturer according to

the nformation supplied by the purchaser for the quality of the water supply andthe manufacturer

treatment equipment [see 8 n)].

of the water

NOTE The disinfection of the water treatment equipment can be carried outduring a self-disinfection cyde.

Thel| actual frequency should be decided by the user based upen<known, e.g. seasonal, varia

quality of water supplied to the WD and the operational history of the water treatment equipment.

fions in the

Thel disinfection method shall not cause any damage to, nofimpair the efficacy of, the treatment equipment.

The| efficacy of the water equipment disinfection procedure to provide self-disinfection shall be

deemed to

havge been established if, when tested in accordance:with the methods given in 6.12.4 and 6.12.5 there shall
be Iess than 10 cfu recovered from each of two 100 ml samples and other controlling parameterg have been

achleved.

49.p.2 If the water treatment equipment is not part of the WD, the WD manufacturer shall
requirements for water supplied to thesWD. This shall include specification of the permissib

confamination of the water supply [see4.3.4 and 8 n)].

NOTE To meet the specification 'of the permissible microbial contamination of the water supply, it can

for the user to make provision for disinfection of the external water treatment equipment.

specify the
e microbial

€ necessary

Meadns shall be provided-to disinfect incoming water used for the final rinse. The disinfection pfocess shall

enspre that
a) |there are feweérthan 10 cfu/100 ml sample of final rinse water;

b) |the water'is free from legionellae, Pseudomonas aeruginosa and mycobacteria (see 6.3).

NOTE The following methods can be suitable for control of the microbial contamination of rinse wat

wataerwill be:

br. The rinse

disinfection of the incoming supply

— disinfected immediately prior to use

or
— filtered to remove suspended particles of a size greater than 0,2 ym

or

© 1SO 2008 — All rights reserved
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sterile, in a closed container, with a connection to the WD designed and constructed to provide aseptic transfer.
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4.9.2.3 The connection between the water supply, which has been treated to remove microbial
contamination and the circulation system for rinsing the endoscope shall be designed and constructed to
provide aseptic transfer.

Provision shall be made for disinfection of this connection to be made periodically. The frequency and method
of carrying out this disinfection shall be specified by the WD manufacturer.

49.2.4 From before the rinsing stage until the end of the processing cycle, as appropriate, the final water
treatment used to fulfil the requirements of 4.5 shall be monitored by the WD automatic controller to verify that
the parameters affecting the efficacy of the water treatment equipment remain within specification.

4.9.3 Maiptenance of piping
The WD mtnufacturer shall specify the planned preventive maintenance required on the piping that\is part of

the WD andl is used to convey final rinse water to the endoscope. This shall include the frequency at which
such piping|should be replaced.

5 Mechpnical and process requirements

5.1 Materials — Design, manufacture and construction
5.1.1 The maximum temperature of any process fluid in contact with the\lead shall be controlled below the
temperaturg that would cause degradation of the device(s) whichy the WD is intended to prog¢ess
(see 1ISO 15883-1:2006, 4.1.4).
5.1.2 The load carrier intended to accommodate the device(s) to be processed shall be designed [and

constructed to minimize the possibility of damage to the device(s) at the time of loading, during procespging
and during the course of unloading.

5.2 Devige channel irrigation system

5.2.1 General
5.21.1 During at least part of each_of.the cleaning, disinfection and rinsing phases, the device chapnel
irrigation syistem shall ensure that the yarious process fluids flow through each of the internal channels and/or
cavities of {he devices that are required to be cleaned and disinfected. Assurance that this has taken place
shall be prgvided either by:

a) the aufomatic controller_providing means to verify the flow of process fluids through each chapnel
(see 5.p.2);

or

b) requiring in-the-instructions for use that the user:

Verifin that all chaonnAale allava tha fean nocoann oAf v aatar hafara tha Adavion o laadad tnta thn \A/MN)-
|eStratartha S anow e HeCpPasSSagt- O water o erore e GCvVIte1510aG et e~ v

— confirms that all necessary connections were made before, and were still in place at the end of, the cycle;

— confirms by reference to the WD process record that the supply of process fluids was maintained during
each stage of the process (see 5.5):

— verifies flow through each endoscope channel at the end of each operational cycle or immediately before
use.

Option a) above is the preferred method. Before choosing equipment conforming with option b) users should

consider the increased requirement for staff training, staff time during reprocessing and the lack of an
independent record that the process was carried out in a satisfactory manner.
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The WD manufacturer shall provide a diagram of the circulation pathway of the fluids for all

channels of each medical device that the WD is intended to process (see 4.1.2) based on information from the
manufacturer of each device [see 8 i)].

Where an endoscope is one of a “family” of essentially similar devices it shall be sufficient to provide a flow
diagram for the “family” of endoscopes.

The flow diagram and/or instructions shall show any limitations on how, or to which port on the WD, the
endoscope channels shall be connected.

5.21.3

The WD manufacturer shall specify the minimum and maximum flow and maximum pressure that

the
spe
be 6

In d
des

5.2.

5.2.

WD is designed to deliver to each channel or channel system. When the WD is intendedst
Cific medical device the maximum pressure(s) and flow(s) specified by the device manufactu
xceeded.

ases where different channels are irrigated at different pressures, the connegtion systen
gned to prevent incorrect connections.

R Verification of device channel irrigation by the automatic controller

R.1 The WD manufacturer shall specify for each channel the maximum extent of flo

permissible (e.g. change in flow volumes, pressures, rates, etc.) that willnot impair the efficacy of

[see

The)
con

8 a)].

WD manufacturer should request the device manufacturer to supply relevant data e.g. din
hectors, internal dimensions of channels, maximum pressures to which channels may be s

ordgr to enable the WD manufacturer to determine the flow that will occur through the unobstructed

Wh
prog

Con

bn one or more channels of the device are obstructed to an extent that would impair the eff
ess, the automatic controller shall cause a faultto be indicated.

pliance with this requirement shall be demonstrated by testing in accordance with 6.6.

With some designs of endoscope a blockage in one channel may cause the flow to be diverteq

cha
relig
that

5.2.
sha

Con
5.2.

exc
stag

hnel or port. Under these circumstances detection of an obstruction by the automatic controller
ble. The user should refer to:the device manufacturer’s instructions for the method to be us
all channels are free from-obstructions.

P.2 When one or more channels of the device are not connected to the WD, the automat
| cause a fault to be\indicated.

pliance with¢his requirement shall be demonstrated by testing in accordance with 6.7.
R.3 The automatic controller shall verify that the duration of flow of the relevant process f]

beded the minimum exposure times established during validation studies as necessary for ez
e~Failure to achieve the required flow shall cause a fault to be indicated.

D process a
er shall not

hs shall be

W reduction
the process

nensions of
Lbjected, in
channels.

cacy of the

to another
may not be
ed to verify

ic controller

uids met or
ch process

5.2.2.4

When there is a common connection for fluid at the same supply pressure to more than one

channel, the WD manufacturer shall provide evidence that the flow through each of the channels meets, or
exceeds, the minimum required for effective cleaning, disinfection and rinsing of each device channel to be
processed.

5.3 Venting and drainage systems

The WD shall be designed and constructed to ensure that there

(see IEC 61010-2-040).

is no noxious discharge

NOTE Attention is drawn to local regulations concerning the concentration of process chemicals discharged to waste.
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5.4 Temperature control

5.41 Gen

eral

Throughout the operating cycle, when tested as specified in 6.9.1, the temperature recorded on the surface of
the chamber and on all surfaces of the device being processed shall be within the operating temperature
range specified by the WD manufacturer for each stage of the operating cycle.

5.4.2 Temperature control of the washing stage

Throughout the washing stage, when tested as described in 6.9.1, the temperature recorded on the surface of

the chambgr and on all surfaces of the device being processed shall be within 0 °C to 5 °C of the was

temperatur

5.4.3 WDs with thermostatic control of the disinfection stage

Throughout
of the chan
disinfection

544 WD
Throughouf

on the surfg
by the deviq

5.5 Proc

specified by the WD manufacturer (see ISO 15883-1:2006, 4.2.3).

the disinfection stage, when tested as described in 6.9.1, the temperature recorded on the sur]
hber and on all surfaces of the device being processed shall be within 0-°C to + 5 °C of
temperature specified by the WD manufacturer.

5 with a minimum operating temperature for the washing and/or.disinfection stage

ce of the chamber and of the liquid process medium are below.the minimum temperature spec
e manufacturer a fault shall be indicated.

ess chemicals

hing

ace
the

the washing and/or disinfection stage, when tested as describéd in 6.9.2, when the temperdture

fied

The conditibns of use (temperature, concentration etc.) within the WD for all process chemicals (deterdent,
disinfectant|etc.) shall be within the limits specified by the process chemical manufacturer.

Where required for testing purposes the WD manufacturer shall obtain from the process chenpical
manufacturgr the method(s) to be used to neutralize the process chemical (e.g. to stop any further
anti-microbial activity) and shall make this information available to the user (see 4.4.2.3, NOTE).

5.6 Process verification

Process vetfification shall be in accordance with ISO 15883-1:2006, 5.11.4 c).

5.7 Dosing systems

For those WDs in which therequired dose of process chemical is contained in a single-dose container whigh is
replaced bgfore each cyele, means shall be provided to ensure that the intended volume has been dispensed.
Compliancg shall be-tested in accordance with 6.10.

For WDs in|which process chemicals are supplied in multi-dose containers, ISO 15883-1:2006, 5.7 applies|.

6 Testing for conformity

6.1

General

The tests described in this section are in addition to the tests described in ISO 15883-1 and are specific for
WDs intended to process thermolabile endoscopes. They are reference tests intended for use in
demonstrating compliance with the specified requirements of this part of ISO 15883. They may be used in
type tests, works tests and in validation and re-qualification tests, or in routine tests carried out by, or on
behalf of, the user. Other tests and methods providing equivalent assurance may be used by the manufacturer
as the basis of claiming compliance with this part of ISO 15883. In any case of dispute the reference tests
given in this part of ISO 15883 shall be used.
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The summary programme of tests in addition to those given in ISO 15883-1 is shown in Annex C.

NOTE A number of the tests can be carried out simultaneously with each other and/or with those required by
IEC 61010-2-040.

6.2 Test equipment

6.2.1 General

The equipment specified is external to the WD and intended for use in testing the WD. The overall accuracy of
the avctam h n—achall ba ciich that tha Arear 1o loce than 19 0/ ~Ff thi volian 0 A Ao Jred Un|eSS

Ty StCTT— CHOSTTT—ora DT oo trhat (i~ SO 15— 1090 that T = 270 O o varoo—tO—oC— TS

othgrwise specified for the specific measuring system.

6.2.2 Pressure measurement
The| sensor and/or measuring system shall be temperature compensated.
Thel sensor error shall not exceed 0,25 % of full scale deflection.

Thel recorder for pressure measurement shall have an overall limit of errornet exceeding 1 % of the maximum
spegified operating pressure for the variable being measured.

6.2.83 Flow measurement

6.2.8.1 Water

ISO[15883-1:2006, 6.4.4 applies.

6.2.8.2 Process Chemical

ISO[15883-1:2006, 6.9 applies.

6.3| Water used for final (post-disinfection) rinsing

The| water used for final (post-disinfection) rinsing shall conform to ISO 15883-1:2006, 6.4.2.4. In addition, it
shal|l be tested for total viable_¢ount and also for the presence of legionellae, Pseudomonas aeryginosa and
mydobacteria at the point of discharge into the WD chamber in accordance with Annex E.

Redults shall be reperted as the number of colony forming units per 100 ml of water for the total yiable count
and|the presence’orabsence of legionellae, Pseudomonas aeruginosa or mycobacteria.

It is|recommended that the test be carried out prior to installation and at least annually thereafter. The tests
spegified in:ISO 15883-1:2006, 6.4.2.4 should also be carried out prior to initial installation ang at regular
intefvals\thereafter. This may be approximately weekly until it has been established that the water supply is
congistently within specification and at more extended intervals thereafter.

NOTE 1 Tests for other organisms that can be of clinical significance (e.g. Acinetobacter) may need to be performed.

NOTE 2  Where there may be residual detergent or disinfectant present it can be necessary to use a neutralization
method to eliminate any anti-microbial activity (see 5.5).

6.4 Hardness of water used during type testing

6.4.1 If the WD manufacturer specifies the limit of hardness for water supplied to the WD (see
ISO 15883-1:2006, 5.23.1), type tests shall be performed using water of the hardness specified.
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6.4.2 When no limit is specified by the WD manufacturer, hard water for dilution of detergent or disinfectant
products shall be prepared as follows and used as the water supply to the WD during type testing to verify
conformity with this part of ISO 15883.

a)

Solution A
MgCl, anhydrous: 19,84 g;
CaCl, anhydrous: 46,24 g;

Sterile purified water: to 1 |;

St

b)

N4

St
St

Put not lesq
and 8 ml of

Adjust the ¢

Solution B

prilize at 121 °C, 15 min.

HCO3: 35,02 g;
prile purified water to 1 |;
prilize by filtration.

than 600 ml of sterile purified water into a sterile 1 000 ml volumetric flask, add 6 ml of solutig
solution B and make up to 1 000 ml with sterile purified water.

H of the solution to (7,0 £ 0,2) using sodium hydroxide or hydrochloric acid as necessary.

bn A

be

b for
| be

ms

When a splution containing 80 % of this test solution is prepared the final concentration shall
300 mg CaOg/kg.

6.5 Leak test

6.5.1 Gerleral

This test is pased on the use of a surrogate device.

NOTE The surrogate device might not adeguately represent all possible types of endoscope.

6.5.2 Test equipment

6.5.2.1 Test piece, consisting of a length of tubing terminated at one end with a connector suitable
connection [to the WD and af-the other end with a flow control valve; the internal volume of the tube sha
within + 10 P6 of the internal.yolume of the largest endoscope that the WD is intended to process.

6.5.2.2 Pressuré transducer, capable of reading to + 1 mbar (+ 0,1 kPa) over the range of the systd
operating pfessures

6.5.3 Progedure

6.5.3.1  Calibration

Verify the calibration of the pressure sensor.

6.5.3.2

Testing the pressure relief device

Connect the test piece (6.5.2.1) to the WD with the flow control valve fully closed. The pressure regulation
system shall be disabled. Initiate the leak test. Record the pressure at which the pressure relief system
operates, p,. Continue operating until the pressure reading from the transducer (6.5.2.2) is steady and record
the pressure, p,. Verify that p, and p, do not exceed the maximum pressure specified by the WD
manufacturer [see 8 c)].

16
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6.5.3.3 Testing the leak rate test and indication of a leak

6.5.3.3.1 Fault condition

Adjust the flow control valve on the test piece to give a leak rate, at the leak test pressure, p;, greater than that
specified by the WD manufacturer. Connect the test piece to the WD and operate the leak test. Verify from
readings taken from the pressure transducer that a fail condition has been produced. Verify that the WD
indicates a fault.

6.5.3.3.2 Pass condition

AdleISt the flow control valve on the test piece to give a leak, at a leak test pressure, p;, that is-80)pe of the fail
valye specified by the WD manufacturer. Connect the test piece to the WD and operate thé\leal test. Verify
fronp readings taken from the pressure transducer that a pass condition has been produced. Verify that the
WDJindicates a pass.

Thelleak test criteria may be shown as a pressure/time graph as shown in Figure A.

P max
P1

P>
—=<
P3 /

Key
Po atmospheric pressure

Pmay Pressure at or below which the pressure'relief system should operate
P1 pressure to which the endoscope is ‘pressurized for the leak test

1 start of the leak test equilibration petiod

P2 pressure after an initial equilibration period (optional)

ty start of the leak test pressuré monitoring period

t3 end of the leak test pressure monitoring period

P3 pressure at the epd ofthe leak test period

Ap/t| maximum rate‘of)eakage permitted for processing to continue

NOTE With\the pump, or other air supply, in continuous operation the pressure relief system prevents the endoscope
being pressurized above pp,a«-

Figure 1 — Pressure versus time graph for leak test

Then:

—(pz_p3)<Ap/zor—(p1_p3)<Ap/z A1)

(13 —12) I3 —14
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6.5.3.4

6.5.3.4.1

Disconnect

6.5.3.4.2

Leak Test” for non connection

Procedure

the port of the test piece from the WD. Initiate an operating cycle.

Results

Report whether or not a warning was indicated.

6.6 Channels non-obstruction test

6.6.1 Gen

The test is

device are not obstructed.

This test is

NOTE 1

6.6.2 Tes
A surrogate

The surrog
polytetraflu
both sides
the trumpet
the trumpe
added to si
to simulate
outer diam
surrogate d

Each chanr
positions in
channel no
efficacy.

When speq

channel no
those speci

6.6.3 Pro

eral

ntended to determine the correct functioning of the system for detecting that channels within

based on the use of a surrogate device.

[he surrogate device might not adequately represent all possible types of endoscope.

t equipment
device shall be used to simulate the medical device.

ate device shall consist of endoscope trumpet.nvalves in combination with three tube
brethylene (PTFE), simulating the water channel, (inner diameter of 2 mm, length 1 500 mnj
bf the trumpet valve), the air channel (inner diameter of 2 mm, length 1 500 mm on both sidg
valve) and the biopsy/suction channel (innex‘diameter 4 mm, length 1 500 mm on both side
valve), 100 mm tube between the biopsy)port and the suction valve. Additional tubes may
mulate the construction of particular endoscopes that the WD is intended to process. For exar

bter of 0,7 mm, length 2 000 mm._rmay be used. Figure 2 illustrates an example of a suit
bvice. Construction drawings of. typical trumpet valves may be found in Annex F.

el is provided with a means-(e.g. Luer lock connectors) to place test pieces in the channels on
dicated in Figure 2. The .test pieces can be used to limit the flow through the channels in
n-obstruction test. The-test pieces can be contaminated with a test soil for the test of clea

ific connectors/separators are recommended by the WD manufacturer for the purpose of
h-obstruction test, the test shall be repeated with a specific surrogate device modified to inc
fic connectors/separators.

cédure

the

5 of
on
s of
s of
be
nple

the elevator channel a separate tube\of inner diameter 1 mm, with a stainless steel wire with an

Able

the
the
ning

the
ude

For WDs on which the automatic controller includes provision to detect obstructed channels (see 5.2.2) repeat
the operating cycle with the surrogate device with one channel obstructed. Repeat this test so that each
available channel in turn has been obstructed.

6.6.4 Res

ults

Report whether or not a fault was indicated when each channel was obstructed.

18
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N

[~] =]

| o

a) Air/water channels

Key|

A pir/water valve

B |water bottle connector
C [istal end

D fir connector

-
N

3, 4, 5 positions of test pieces using connection points with minimal influence,6mthe flow through the tes{ pieces

B

b) Biopsy/suction channel

A Buction valve

B (istal biopsy port
C [istal end

6, 7] 8 positions of test pieces using connection points with minimal influence on the flow through the test pieces

Higure 2 >=~Examples of a suitable surrogate device for use in the channels' non-obstrucfion test,
cleaning test or microbiological test

6.7 Channels non-connection test

6.7.1 Test equipment

A surrogate device similar to that described in 6.6.2 shall be constructed in which each tube is unobstructed at
the distal end.
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6.7.2 Procedure

For WDs on which the automatic controller includes provision to detect failure to connect channels (see 5.2.2),
repeat the operating cycle with the non-obstructed surrogate device with one channel not connected. Repeat
this test so that each available channel has not been connected.

6.7.3 Res

ult

Report whether or not a fault was indicated when each channel in turn was not connected.

6.8 Loac

6.8.1 Gen

When the V/
lumen dryn

6.8.2 Pro

On comple
endoscope

compressed air at a pressure of 105 kPa to 120 kPa through each channel-iti.turn with the distal end 50 m

100 mm ab

Tests on e
control valv|

Examine th

6.8.3 Reslults

Report whe
device. Seg

6.9 Ther
6.9.1

Tes

6.9.1.1 1

dryness

eral

VD is intended to dry the load, the test specified in ISO 15883-1:2006, 6.12 shall be’used and
pss test shall be carried out as described below.

cedure

ion of the process cycle remove the load (an endoscope or surrogate device) and position
so that there is a continuous fall to the lumen orifice being tested. Discharge medical g

pve, and normal to a sheet of coloured (e.g. blue or green) crépe paper.

ndoscopes shall be made on all channels with the air*flow from both the umbilical side and

a)
c .

b paper for dampness shown by dark spots on th&paper.

ther or not droplets of moisture were.discharged from the distal end of the endoscope/surro
4.7.3.

mometric tests
t for chamber and load/temperature during process cycle

est equipment

extent that

6.9.1.2

Temperature sensors, complying with 1ISO 15883-1:2006, 6.2.1 but with the overall diam
e temperature sensor(s) within the channels of the endoscope(s) do not reduce the flow tq
mpairsthe efficacy of the process (see 5.2.2.1).

the

the
ade
m to

the

jate

eter
an

rocedure

Locate the temperature sensors (6.9.1.1.1) as follows:

20

at two diagonally opposite positions in the chamber;
one in the approximate geometric centre of the surface of the door or lid;
one adjacent to each automatic control temperature sensor;

one adjacent to each process recorder temperature sensor;
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one on the control head of the endoscope in contact with a metal component;

one in at least one channel of the endoscope at the distal end to a depth of not less than 100 mm;

the remaining sensors on the outer surface of the insertion tube and umbilical cord of the endoscope at

intervals not exceeding 750 mm.

The sensors shall be in direct physical contact with the item or installed sensor in each position being
monitored and shall be placed, as far as possible, in or on the part that will be slowest to achieve the specified

the process

age is not

disinfectant
disinfection

temperature.

Redord the temperatures obtained throughout a process cycle. Perform the test in triplicate.

6.9.1.3 Results

Report the maximum deviation for each sensor from the specified temperature for each stage of
and|check for compliance with 5.4.1, 5.4.2 and 5.4.3.

6.9.2 Test for operating cycle temperature limits on washing and chemical disinfection stages
6.9.2.1 General

The| test shall be applied only to those WDs in which the)washing and/or disinfection s
themmostatically regulated.

6.9..2 Test equipment

Tes| equipment in accordance with 6.9.1.1.

6.9.2.3 Procedure

Lochte the temperature sensors as desctibed in 6.9.1.2. Run a cycle. Supply the detergent and/or
solytion at a temperature 2 °C to 4 °C-below the minimum temperature specified for the washing
stage. Run a second cycle. Supply. the detergent and/or disinfectant solution at a temperature 2 °C to 4 °C
abope the minimum temperature-specified for the washing/disinfection stage.

6.9.2.4 Results

Report the minimunmrdemperature attained by the load and chamber surface during the was

disinfection stage-and whether or not a fault was indicated by the automatic controller.

Chsg

6.1

ck for cempliance with 5.4.4.

D .Chemical dosing tests

hing and/or

6.10.1 Procedure

For those WDs in which the required dose of process chemical is contained in a single-dose container which
is replaced before each cycle, run cycles using a container that contains 90 % to 95 % of the intended volume.

6.10.2 Results

Report whether the automatic controller indicated a fault.

© 1SO 2008 — All rights reserved
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6.11 Tests of cleaning efficacy

6.11.1 General

The test procedure and test loads described below are designed to demonstrate compliance with the
requirements of cleaning efficacy in accordance with ISO 15883-1:2006, 6.10 but take into consideration the

complex na

ture of the endoscope.

The measurement of cleaning efficacy shall be made on the cleaning stage alone. This shall include any
processes which take place in the WD prior to admission of the disinfectant.

Cleaning eiincacy tests shall be carried out first on the surrogate device and subsequently on sufficient{b

least two) djfferent devices to be representative of the devices that the WD is intended to process.

NOTE 1 These tests provide a basic assessment of the cleaning efficacy of the process.

NOTE 2  Attention is drawn to the inclusion of bacteria in some test soils. It may be inappropriatetto use these for
on installed, pperational WDs.

For the WD] manufacturer to claim that particular device(s) can be processed in the? WD, data shall be requ
to establish| that the particular device(s) can be effectively cleaned in the WD. Where an endoscope is on
a “family” of essentially similar devices it shall be sufficient to test a representative sample for the “famil
endoscopes.

NOTE 3 Vhere the WD manufacturer’s instructions for use with a particular endoscope requires a pre-treatment,

manual cleaning of a particular component or channel, that pre-treatment can be included as part of the test procedurg.

6.11.2 Loa

The load ¢
device to b

6.11.3 Tes

The type te
incorporate

For operati¢nal qualification testing; a surrogate device as shown in Figure 2 or one that is representative
specific eng

used. The t

In addition,
intended to

NOTE 1
using a surrg

6.11.4 Tes

d carrier

rrier chosen for the test load shall be of the type recommended by the WD manufacturer fof
processed.

l loads

5t shall be carried out using the _biofilm test pieces as specified in ISO/TS 15883-5:2005, Ann
 into the surrogate device as,;shown in Figure 2.

oscope that is intended to be processed (e.g. a stripped lumen version of the endoscope) sha

bst pieces in the surrogate device shall be contaminated with the test soil(s) specified in 6.11.4

test loads composed of sufficient representative types (make, model) of device(s) that the W,
process shall be used for type tests and operational testing.

[0 minimize the possibility of damaging an endoscope it is prudent to establish the efficacy of the pro
gate device before using an endoscope to verify the cleaning process.

ut at

ests

ired
e of
bl Of

e.g.

the

bx F

of a
| be

D is

cess

t soils

Devices to constitute a test load shall be contaminated with one or more of the appropriate test soils by the
method given in ISO/TS 15883-5 for the particular test soil (for reference, see also [13] to [21]).

NOTE 1
methods.

NOTE 2

testing; this can indicate a need to carry out similar testing before the WD is supplied.

22

The attention of users is drawn to local requirements that can require the use of particular test soils and

The attention of manufacturers is drawn to the user's choice of test soils(s) and method(s) for operational
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The test soils used for the load, chamber wall and load carriers may be the same or different. Where different
test soils are used the rationale for the choice of test soil shall be documented.

6.11.5 Procedure
Place the test load contaminated with the test soil in the chamber. Connect the chamber to the channel
irrigation devices in accordance with the WD manufacturer’'s instructions and process. Tests using

contaminated devices shall only be carried out after satisfactory completion of the tests using the surrogate
device.

Staﬁmwmmmmumw_mmmmme start of the
disimfection stage. Then examine the test load for the presence of residual soil by the methpd given in

ISOJTS 15883-5 for the particular test soil used.

6.11.6 Results

Report the adequacy of the cleaning process using the criteria specified for the particular test soil used in
ISOfTS 15883-5.

6.12 Test of disinfection efficacy

6.12.1 General

The| conditions of use of disinfectants within the WD shall beswithin the conditions validated and $pecified as
acceptable by the disinfectant manufacturer.

Tes}s conducted on disinfectants shall be carried out at-the end of the shelf life specified by the|disinfectant
manufacturer after the disinfectant has been stored-inder the worst case storage conditions spegified by the
disinfectant manufacturer.

NOTE Subject to national regulatory requirements, these conditions can be simulated by the use|of validated
accglerated ageing when necessary or, when" a validated stability study is available, by diluting the disinfectant to the
minimum concentration observed at the end of‘the shelf life specified by the disinfectant manufacturer.

Tests conducted on disinfectants.produced or activated immediately prior to use shall be carriedl out at the
minjmum concentration that may be available in normal use.

National regulatory requirements can specify approval procedures for disinfectants to be used|in WDs for

medical devices. Compliahce with these national requirements shall be deemed to meet the requirements
withlin the territory where these requirements apply.

6.12.2 Preliminary tests on chemical disinfectants

6.12.2.17 \/General

A hadial H £4 ry + F a4 9 0 ¢ AN o To T o WEHYY 3 Aacl t H o H H 3 +l H [ ',-ll t' 't f
n NMuUdl OCTITO UT ITOolo, do OTULUULTIT V. T4 .. U V. T4a.4.J, ITICTIUTU VU Vcllly, mrvitry, Urc 1mriolruvvioiu aC IVI y O

the disinfectant solution under conditions identical to those that will be applied at the time of the cycle's
disinfection phase shall be carried out unless adequate data under relevant conditions can be supplied for
shorter contact time(s).

For this, the virucidal, bactericidal, fungicidal, mycobactericidal and (if necessary) sporicidal activity of the
disinfectant solution shall be verified.

During these tests experimental conditions intended to simulate the conditions within the WD shall be used.

These data shall be obtained from the disinfectant manufacturer, by testing carried out by or on behalf of the
WD manufacturer or from a third party.
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6.12.2.2 Concentration

The product shall be tested at the minimum concentration available during the disinfection phase of the cycle,

based on the in-use concentration recommended by the WD manufacturer.

Each product in the list of usable disinfectants provided by the WD manufacturer shall be tested.

In the case where it is intended that a disinfectant solution be re-used, the efficacy of the solution shall be

determined as a function of its minimum concentration.

6.12.2.3 Temperature

Two cases ghall be considered:

— if the disinfection temperature phase is carried out under ambient conditions, the test temperature
be the minimum temperature permitted during the cycle's disinfection phase;

— if the djsinfection phase is carried out under temperature controlled conditions, the.iést temperature §
correspond to the disinfection temperature specified by the WD manufacturer.

6.12.2.4 Contact time
Two cases ghall be considered:

— if the disinfection phase is carried out under ambient conditions; the contact time observed during
tests shall be equal to the minimum duration of the disinfection phase;

— if the djsinfection phase is carried out under temperature\controlled conditions, the contact time obse
during [the tests shall be equal to the minimum duration of the disinfection phase during which
temperature of the disinfectant solution is constantly-at, or above, the minimum specified temperature

hall

hall

the

ved
the

The above gpplies unless adequate data under relevant conditions can be supplied for shorter contact timeg(s).

6.12.2.5 ater quality

If the efficagy of the disinfectant is liable to be impaired by dilution with hard water then testing shall be ca
out with a djsinfectant solution prepared by dilution with water of hardness in accordance with 6.4.2.

6.12.2.6 eutralization
Before commencing an investigation of the efficacy of the disinfectant a method of neutralizing the disinfed
at the end pf the expasdure period shall be demonstrated and documented. This shall include demonstra
that, for apy neutralizing agent used, neither the neutralizing agent nor its reaction product with
disinfectant| are, microbicidal or bacteriostatic. When a secondary host, such as a cell culture, is used ag
detection s

ried

tant
tion
the
the

system ang
demonstrated.

6.12.2.7 Test organisms

Test organisms shall be selected on the basis of the following criteria:
— documented high resistance to the disinfectant under investigation;
— species typically found on item to be processed;

— species of clinical significance that may be found on item to be processed;
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— representative species of a major group of organisms, e.g. Gram positive bacteria.

As a minimum, the test organisms shall include Gram positive and Gram negative vegetative bacteria,
bacterial spores, mycobacteria, non-lipid viruses, lipid viruses and fungi (including spore forms and yeasts).

NOTE Guidance on choice of organisms may be obtained from relevant published standards on disinfectant efficacy
testing e.g. EN 13624, EN 13727, EN 14348, EN 14476.

6.12.2.8 Presentation of test organisms

While_initial potency tests may be carried out using a suspension of test organisms. the demonstration of
actiyity on contaminated surfaces shall be required. The surfaces of the test pieces to be inoculafed with test
organisms shall be representative of those found in the WD chamber and the devices 10.bé|processed.
Seg 6.12.2.7.

6.12.2.9 Detection of test organisms

Thel| culture method used to enumerate the number of surviving microorganisms after expogure to the
disinfectant shall be validated. The culture method shall be capable—of recovering a Iopw number
(apﬂ:roximately ten) of the organisms for which it is intended to be used.

6.12.3 Self-disinfection tests

6.12.3.1 Type test

The| type test is intended to verify that the WD “self-disinfection” mode will disinfect those partq of the WD
whi¢h come into contact with fluids that are intended to, 0rmay, contact the load.

NOTE The WD may be equipped with an automatic’or manually selected “self-disinfection” mode. It mgy be thermal
or chemical. In the latter case it may be the same or aldifferent disinfectant from that used for chemical disinfection of the
load] The preferred method is thermal disinfection,

The|test method described in ISO/TS 15883-5:2005, Annex F shall be used.

6.12.3.2 Operational and routine test

Thel test on the final rinse water’shall be sufficient to verify the self-disinfection cycle. (see 6.3). The sample
shal|l be taken from any stitable point that ensures that water is collected which has circulated through the
conjponents that were t6-b€ disinfected.

6.12.4 Test of microbial quality of final rinse water treatment equipment

6.12.41 Type test

The| efficacy of the treatment system shall be challenged by inoculation with the test organism E coli K12
upsiréam of the treatment system. The inoculum shall be sufficient to produce a population of 10$ organisms
per millilitre in the final rinse water if there was no effect from the treatment system. A sample of the final rinse
water (not less than 200 ml) shall be collected during an operating cycle. Analyse two 100 ml aliquots for the
number of remaining organisms by the filtration method.

Report the number of colony forming units recovered from each of the two tests.

There shall be less than 10 cfu recovered from each of two 100 ml aliquots tested.

6.12.4.2 Operational tests

Various treatment methods are used to ensure that the water from water treatment equipment is of
appropriate microbial quality before use.
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The test shall verify the performance of the particular system by the method specified by the manufacturer.
This shall include, as necessary:

— verification of filter performance by an integrity test (e.g. bubble point test);

— verification of thermal disinfection by thermometric testing.

6.12.5 Disinfection of liquid transport systems following failure of water treatment equipment

6.12.51 Typetest

The test mgethods specified in D.5.2.1 and D.5.2.2 shall be used to evaluate the disinfection of the’ water
treatment efjuipment.

6.12.5.2 (Qperational and routine test
The test op the final rinse water as specified in 6.3 and Annex E shall be sufficient to verify the gelf-

disinfection|cycle. The sample shall be taken from any suitable point that ensures_that water is collected [that
has circulated through the components that were to be disinfected.

6.12.6 Chemical disinfection of the load

6.12.6.1 Type test

The test shall be carried out in accordance with Annex B.
The test method shall use a surrogate device to simulateithe load items and inoculated carriers shall be
incorporatefl as part of the surrogate device to monitorthe efficacy of the disinfection stage. A range of

microorganisms shall be used.

NOTE 1 A range of organisms is suggested but others can be used at the discretion of the microbiologist, or af the
request of the user.

NOTE 2 For further information on microbial\testing of chemical disinfection processes, see Annex G.
6.12.6.2 (Qperational tests

Operational tests shall establish.that the levels of all controlling variables that affect the disinfection of the [oad
are within the limits established during type testing.

6.12.6.3 Rerformance qualification and routine test

When required. by ’hational regulation, a surrogate device shall be used to simulate the load items. Inoculated
carriers shdllbe incorporated as part of the surrogate device to monitor the efficacy of the disinfection progess.

NOTE 1 Microorganisms incorporated into test soils may be used instead of, or as well as, the use of inoculated
carriers (see ISO/TS 15883-5).

For performance qualification and routine tests the process shall be verified by sampling endoscopes that
have been used on patients after processing. The post-disinfection microbial contamination shall be estimated
by analysis of samples taken immediately after the post-disinfection rinsing stage. Sufficient samples for each
test shall be used to provide assurance of elimination of microbial contamination i.e. there shall be no
recovery of microorganisms from the processed endoscopes samples.

NOTE 2  Guidance on a suitable sampling protocol may be seen in [23] and [24]
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Documentation and inspection

Documentation and inspection shall be in accordance with ISO 15883-1:2006, Clause 7.

8

Information to be supplied by the manufacturer

In addition to the information specified in ISO 15883-1:2006, Clause 8 the WD manufacturer shall provide the
following information:

a)

(e.g.see4.1.4and 5.2.2.1);

channel irrigation;

channel during processing in the WD (see 5.2.1.3);

indicate a fault (see 5.2.2.1);

the maximum temperature of any process fluid that may be‘in contact with the device during p
the WD and which may cause degradation of the device;

the maximum temperature variation permissible during the automatic leak test (if fitted);
details of which parts of the WD are subjecteddo disinfection during the self-disinfection cycle

guidance on the frequency at which any.water treatment equipment that is part of the WL
disinfected (see 4.9.2.1);

diagram of the circulation of fluids\in the WD used to irrigate channels in the device (see 5.2.1
instructions for use including:

— the recommendation to use thermal disinfection for heat stable devices and accessories (
— qguidance on-the need for drying devices which are to be stored before use (see 4.7.1);
— meansto verify the flow of process fluids through each channel (see 5.2.1.1);

— the.method and frequency for disinfection of the connection between the WD and the w
for post-disinfection rinse water (see 4.9.2.3);

rthe—devices—andfor—device—famities—for—which—the—WB—mantfacturer—has—evidence—that—they can be

processed satisfactorily and any precautions necessary for particular devices or operational conditions

for each device and/or device family, description of the number and type of connections fequired for

the minimum and maximum flow and the maximum pressure of fluids whieh”may be delivefed to each

the maximum permissible restriction of flow through each channel before the automatic controller will

ocessing in

see 4.8.3);

should be

2),

see 4.1.8);

ater supply

— the method to be used for collecting samples of final rinse water from the chamber;

— for WDs not provided with an automatic leak test, the information that a manual leak test is required

prior to processing [see 4.2.2 b)];

locations of temperature sensors being representative of the lowest temperatures on the systems

(see 4.8.6);

maintenance instructions, including the planned preventive maintenance required on the pip

ing used to

convey post-disinfection rinse water to the endoscope and the frequency at which such piping should be

replaced (see 4.9.3);
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m) the detergent(s) and disinfectant(s) to be used with the WD (as established during type testing), (see 4.3.3
and 4.4.5);

n) if the water treatment equipment is not part of the WD, the requirements for water supplied to the WD
including the requirement to control the microbial contamination of the water supply (see 4.9.2.2);

0) quality of the rinse water used for post-washing rinsing (see 4.3.4);

p) details on how, or to which port on the WD, the endoscope channels are to be connected (see 5.2.1.2).

9 Marking, labelling and packaging

Marking, lalpelling and packaging shall be in accordance with ISO 15883-1:2006, Clause 9.

10 Information to be requested from the purchaser by the manufacturer
The requirements of ISO 15883-1:2006, Clause 10 apply.
In addition, [the following information shall be requested from the user:

a) the mdans that shall be provided to ensure that connection is madé.1o the correct container of progess
chemiqgal see (4.1.7);

b) list of gll types of endoscopes and devices that the user intends to process in the WD.
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Annex A
(informative)

Summary of activities covered by this Part of ISO 15883

-4:2008(E)

A.1 General

Thig part of ISO 15883 covers a range of activities. The responsibilities for discharging these _activjties are not

addressed within this part of ISO 15883. This annex is intended to give guidance on an appropriate division of

responsibility for these activities.

Thelkey personnel are:

— |the WD manufacturer;

— | the medical device (endoscope) manufacturer;

— |the process chemical manufacturer (detergents, disinfectants);

— |the purchaser/user.

A.2 Before installation of the WD

Thel| overall responsibility for the design and construction of the WD is necessarily with the WD manufacturer.

Thig part of ISO 15883 also requires the WD manufacturer to:

— | state with which endoscopes the WD can be used; this is to be done in the light of informatipn provided
by the endoscope manufacturer;

— | provide test data demonstrating the performance of the WD with respect to both cleaning and|disinfection
using process chemicals_specified by the WD manufacturer; this is to be done in the light of|information

provided by the process chemical manufacturer;

seek information-from the user on the quality of water available on the site where the W
installed;

carry out.type testing on each model of WD to establish compliance with the requirements of
ISO 15883;

D is to be

this part of

ne standard

carry out works testing to establish that each WD released to the market is functioning to t

established by type testing;

provide information to the user to support the correct use of the WD (including, where
reference to the endoscope manufacturer's instructions for reprocessing).
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A.3 Installation and operation of the WD

Once the WD is installed on site the overall responsibility for ensuring that the WD is correctly installed and

functions correctly would usually fall to the purchaser/user. This would include:

30

installation checks and tests;
operational tests;

performance qualification tests;

periodig tests;

use of fhe recommended process chemicals;

operatipn of the WD in accordance with the WD manufacturer’s instructions (including lithiting the devjces

reprocgssed through the WD to those which the WD manufacturer has specified).
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Annex B
(normative)

Microbiological testing of the efficacy
of chemical disinfection of the load

ISO 15883-4:2008(E)

B.1

B.1
sha

NOT
EN

resig
for 4

Pref

Test organisms

| be used (see 6.12.2.7).

particular application, may be used.

brred species are:

Pseudomonas aeruginosa (e.g. ATCC 15442)
Serratia marcescens (e.g. ATCC 13880)
Staphylococcus aureus (e.g. ATCC 6538)
Enterococcus faecium (e.g. ATCC 12952)
Enterococcus hirae (e.g. ATCC 10541)
Mycobacterium terrae (e.g. ATCC 15755)
Mycobacterium avium (e.g. ATGC\15769)
Candida albicans (e.g. ATCC/10231)
Aspergillus (spores) 'niger (e.g. ATCC 10864)
Adenovirus type-5 Adenoid 75 (e.g. ATCC VR-5)
Poliovirus\Type 1 LCs-2ab a

Bevine parvovirus strain Haden (e.g. ATCC VR-767)

1 A range of organisms representing the major groups and showing high resistancé to the [disinfectant

E The organisms listed below are suggested as suitable. (These are, for example,-the organismg specified in
3624, EN 13727, EN 14348, EN 14476.) Additional organisms, or alternate organisms, that demgnstrate high
tance to the disinfectant under the intended conditions of use (temperature, copeentration etc.), or thaf are relevant

B.1.2 Defined strains from a type culture collection shall be used.

spores of Geobacillus stearothermophilus (e.g. ATCC 7953)

spores of Bacillus subtilis/atropheus (e.g. ATCC 6633)

© 1SO 2008 — All rights reserved
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B.1.3 The test shall be carried out either with a range of organisms (see examples given in B.1.1) identified
as most resistant to the particular disinfectant in preliminary tests (see 6.12.2.7), or such other organisms as
have been determined to have particular resistance to the disinfection process or to be particularly relevant to
the intended application. Tests should include challenges with one or more virus strains, a strain of
mycobacteria and bacterial spores.

NOTE 1 The test methods described below are not applicable to tests with viral strains. Guidance on appropriate test
methods for viral strains may be found in e.g. EN 14476.

NOTE 2 Elimination of bacterial spores is not expected from a disinfection process, however some sporicidal activity is
expected (see Note to 4.4.2.5). The low level of activity against spores compared with vegetative cells makes the spores a
Usefu| |nd|Cd Ul Uf t:IU U}\llcllt Uf |c|||uvai bUIIIdeU\j VV;t:I :’\I“ T;IU UuStT Uf d t: IUIIIIUP:I;“L; prIU fdb;“tdtcb IUbUVUIy VV; IOUt
interference from mesophilic microorganisms which are also present.

B.2 Preparation of inoculum
B.2.1 Culture conditions

B.2.1.1 General

Details of the methods of preparation of cultures shall be reported with, the results. Wherever possible
standard pyblished methods shall be used.

B.2.1.2 Suspending menstruum
Bacterial sgores shall be suspended in sterile distilled water.

The other test organisms shall be suspended in a suitable’sterile isotonic solution, e.g. for bacteria, pepfone
water with 10 % sodium glutamate.

B.2.1.3 Inoculum
The inoculym shall contain known high numbers of the test organism, e.g. for bacteria the inoculum shall

contain not|less than 108 cfu/ml. The population in the original inoculum and deposited on the test piecg for
exposure td the disinfection process shall be counted using a validated method.

B.3 Test|pieces
A surrogatd device for investigation of cleaning and disinfection should be used (see 6.6.2).

Test pieces] for inoculation may be formed from 150 mm lengths of the same diameters of PTFE tubing.

These may, then be positioned at each end and in the mlddle of the long Iengths of tubmg They should be
held in positie
length of each tube mcludmg the three test pleces should be not less than 1 5 m.

B.4 Inoculation method

Use a microsyringe to dispense 25 pl aliquots into each of the 150 mm long test pieces. Rotate these test
pieces until visibly dry and repeat the procedure three more times.

32 © ISO 2008 — All rights reserved


https://standardsiso.com/api/?name=6b555ad196fa13491a826a61e904ce1a

ISO 15883-4:2008(E)

B.5 Recovery method

Transfer the inoculated test piece to a sterile isotonic solution containing a suitable neutralizer for the
disinfectant.

Remove the inoculated test piece after the validated exposure time to the neutralizer.
Cut the 150 mm length of inoculated test piece in half and cut then one of the halves in half again and then slit

lengthwise with a sterile scalpel. Transfer the split halves to 20 ml of sterile V4 strength Ringers solution
containing 0,05 % polysorbate 80 in a thin walled glass screw capped container (e.g. 25 ml universal bottle).

Trapsfer the container to an ultrasonic bath and ultrasonicate for 10 min at 45 KHz.
Us¢ the eluate to prepare a dilution series from which a viable count shall be determined.

Transfer the other half of the test piece to recovery medium (growth/no growth test).

B.q Procedure

B.6l1 Evaluation of initial inoculum

Tes} the test pieces prepared as described above by the recovery-niethod to establish the population of each
test|organism which can be recovered from the inoculum.

B.6[2 Evaluation of physical removal using spores‘as an indicator organism

Exppse the surrogate devices incorporating test pieces inoculated with Geobacillus stearothermophilus spores
to the disinfection stage, run with water instead of disinfectant solution, and recover by the method described.
Thel difference in population between the two test pieces and the original inoculum is a measure qf the extent
to which test organisms are physically removedby the WD disinfection stage.

NOTE Thermophilic spores are used during type testing in order to ensure that any spores remaining in the WD do
not interfere with subsequent tests employing 'mesophilic organisms.

There shall be not less than 10%:spores remaining on each of the test pieces exposed to the simulated WD
disipfection stage.

If there is significant sporicidal activity from the disinfectant it will be necessary to evaluate the physical
removal of test organisms by repeating the study with Geobacillus stearothermophilus sporgs with the
disinfectant solution-replaced by water.

When it can berestablished that the disinfectant formulation does not include surfactant and/qr detergent
actiyity the tést) may be carried out using vegetative organisms e.g. Enterococcus faecium and r¢placing the
disinfectant'solution with water.

For|seme WDs it may be necessary to reduce the rate and/or volume of flow through the surrogate device
during this test in order To ensure that at least 10° spores remain. When this is done it should be clearly
indicated on the type test report.

B.6.3 Evaluation of disinfection efficacy

Expose the surrogate devices incorporating test pieces inoculated with test organism to the WD disinfection
stage and recover by the method described. Carry out all tests in duplicate.

B.7 Results

Report the log 4 reduction obtained for each test organism used (see 4.4.2.4).
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Annex C

(informative)

Summary of test programmes

Table C.1 — Summary of tests in addition to ISO 15883-1:2006

Brief|description of test Subclause Nature of test
Requirement| Test Type Works | Operational | Performance\Routine
1. Leak te$t failure alarm 423 6.5 X X X B X(R)
2. Leaktegt 425 6.5 X X X B X (R)
3. Cleaninp efficacy 4.3.5 6.11 X B X X X (R)
4. In vitro gdlisinfectant efficacy 442 6.12.2 X B B B B
5. Disinfedtion efficacy — Type test 441 6.12.6.1 X B B B B
6. Disinfedtion efficacy — Operational 442 6.12.6.2 o B X X X(R)
and performance tests
7. Temperpture of disinfection stage 44.3 6.9 X (0) (0] X X (R)
(see 17|below)
8. Drying 4.7 6.8 X 0] X B
9. Disinfeqtion of liquid transport 48.5 6.12.5.1 X B B B
system |- Type test
10. Disinfedtion of liquid transport 48.5 6.12.5.2 (0] B X B X
system [~ Operational and routine
11. Self-dis|nfection test — Type 4.8.7 6.12.3.1 X B B B
12. Self-dis|nfection test — 4.8.7. 6.12.3.2 (0] B X X
Operatipnal and routine
13. Disinfedtion of water treatment 49.2 6.12.4 X B (0] B B
equipment
14. Final rinfse water treatment — 452 6.12.4 X B X B B
Microbial quality
15. Channels non-obstructiontest 5.2.2.1 6.6 X X B X(R)
16. Channels not conpected test 5222 6.7 X X B X X(R)
17. Temperpture threughout process 5.4.2 6.9.1 X X X X(R)
54.3
18 Minimum prnt\oee fomporahuro 544 8.9 2 X X X X X ( )
test
19. Water quality 452 6.3 B B X X -
4922a X (W)
4922b X (Q)
20. Chemical dosing test (single-dose 5.7 6.10 X X X B (0]
container)
21. Leak test non-connection test 424 6.5.3.4 X X B X B
425

Frequencies:

Q - Quarterly, W — Weekly.

X — Recommended, B — Not recommended, O — Optional.

34
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Annex D
(normative)

Methods for microbiological evaluation of disinfection
of liquid transport system

D.1 General

The| following two methods are intended to simulate various incidents that might arise during/normal use of the
WD) and that could give rise to contamination of the WD (see 4.9.2 and 6.12.5).

Method 1 (specified in D.5.2.1) tests the self-disinfection cycle after a simulated water treatmen{ equipment
malfunction that, although repaired quickly (24 h later), has caused contaniination of the YWD by the
micfoorganisms present in the supply water.
Method 2 (specified in D.5.2.2) also simulates the case of WD contamination by microorganisms$ present in
the pupply water following a malfunction of the internal water treatment.equipment. However, in this case, the
selftdisinfection cycle is only applied one week after a water equipmént malfunction, and that durirjg this week
the WD has continued to be used (one endoscope washing/disinfection cycle per day). This allows$ evaluation
of the efficiency of the self-disinfection cycle of a potentially ‘contaminated WD after one we¢ek of use.
Moreover, monitoring the internal level of contamination of:the WD during the interval of time hetween the

water treatment equipment failure and the execution_of’the self-disinfection cycle will allow eyaluation of
whdther the WD's design is effective in limiting the devélopment of microorganisms in the pipes of the WD.

D.2 Apparatus and reagents

D.21 Endoscope WD.

D.2]2 Pseudomonas aeruginosa CIP A22 (or equivalent) as microorganism.

D.2]3 Bacterial suspension,with 1 x 109 cfu/mlto 1 x 1010 cfu/ml in sterile distilled water.

D.2}J4 Soybean casein-digest (SCD) agar, as maintenance and counting medium (see EN 12353).

D.3 Cycles

D.3l1 General

Thelfollowing-cvcles-shall-be-available-
1EHEHEWHRG-EYE18S-SHaHB 8- YaHa -

— endoscope WD cycle;
— self-disinfection cycle;
— sampling cycle;

— contamination cycle.
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D.3.2 Sampling cycle

The sampling cycle shall correspond to a routine endoscope cleaning and disinfection cycle interrupted during
the stage before disinfection, and for which the detergent shall be replaced by sterile distilled water. Once the
cycle has been interrupted, a sample from the bottom of the tank containing water having circulated in the
WD's pipe work shall be taken.

NOTE

WD's pipe work, without there being any addition of disinfectant or detergent product.

This sampling programme only includes the cleaning and rinsing phase and circulates water throughout the

If the cycle cannot be interrupted immediately prior to the disinfection stage then a complete cycle substituting

sterile purifi

D.3.3 Cor
This specia

the dis

the det

During this
solution (se
contaminati

D.4 Coni

The conned

Key

WD
water sul
drainagd

ed (e.g. reverse osmoses) water for all process chemical solutions shall be used.

tamination cycle

programme corresponds to a routine cleaning and disinfection cycle for which:

nfectant solution heating system (if fitted) is deactivated;

ergent and disinfectant are replaced by sterile distilled water.

contamination cycle, the WD is connected to the external tank-containing the contaming

e Figure D.1), so that during each phase of the contamination-cycle, the WD is only fed with
pn solution contained in the external tank.

nection of the WD to the external tank

tion of the WD to the external tank shall be as.shown in Figure D.1.

pply,

1
2
3
4 external

NOTE

ank

supply network and the WD (water softener, etc).

36

Figure D.1 — Connection of the WD to the external tank — Test configuration

tion
the

As a function of manufacturer's recommendations, external peripherals can be inserted between the water

© 1SO 2008 — All rights reserved


https://standardsiso.com/api/?name=6b555ad196fa13491a826a61e904ce1a

ISO 15883-4:2008(E)

D.5 Procedure

D.5.1 General

D.5.1.1 External tank disinfection

Before each test, subject the external tank in which the contamination solution is prepared to a thermal
disinfection cycle with an 4 of not less than 600.

D.5.1.2 Verification of absence of microbiocidal residue in the external tank after disinfection

During the last rinsing stage of the external tank, collect 9 ml of the water circulating in the exfernal tank and
assgpciated pipework.

Incqrporate 1 ml of a bacterial suspension of Pseudomonas aeruginosa at 103 bactéria/ml in the| previously-
sanjpled 9 ml of water.

Aftgr mixing thoroughly and 10 min of contact time, establish the number of viable bacteria pr¢sent in the
reagtion mixture, Ty, by serial dilution and counting on an SCD agar plate.

Thelrinsing is only considered to be valid if

10« N 508 (D.1)
T

where
Ty is the number of viable bacteria present inithe reaction mixture;

T, is the exact concentration of bacteriajin the bacterial suspension (control).

D.5]1.3 Preparation of the contamination solution
Fill the external tank with 30 | ofifap water and 30 ml of a Pseudomonas aeruginosa suspension containing

109|cfu/ml. After thorough mixing) take a sample in order to establish, by serial dilution and counting on a SCD
agal plate, the exact concentration of microorganisms in the contamination solution, 7.

D.5]1.4 Contamination’of the WD via the water supply network
Aftdr having prepared the contamination solution and deactivated the WD water treatment unit, fonnect the

WD) subjected-{gthe tests to the external tank (Figure D.1). Then start the WD contamination cycl¢ in order to
enslre circulation of the contamination solution in all the internal piping of the WD.

D.5/1(5, *Determination of the WD contamination level

During the different tests, determine the contamination level of the WD by running a sampling cycle and then
establishing the concentration of microorganisms in the water having circulated in all the piping of the WD
during this cycle. For this, during the sampling cycle collect 2 | of water in the tank of the WD. Filter 10 ml,
100 ml and 1 000 ml of the 2 | of water through 0,2 um membranes. Then rinse the membranes with 3 x 50 ml
of sterile distilled water, place on counting medium and incubate at 37 °C for 24 h.

After incubation, count and identify the number of colony forming units, and express the results as a number
of colony forming units per litre.
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D.5.2 Establishment of the efficacy of the disinfection of the liquid transport system

D.5.2.1

Method 1

Proceed as follows:

16)

NOTE

install the WD;
run a self-disinfection cycle;

run,a qampling r‘yr‘lp'

determine the WD contamination level,;
defactivate the water treatment system (i.e. remove filter, deactivate heating system);

diginfect the external tank;

prépare the contamination solution;

cohtaminate the WD via the water supply network;

legve the WD at room temperature (not less than 20 °C) to incubaté/for 24 h;
cohnect the WD normally;

reqactivate the water treatment system;

run a self-disinfection cycle;
run a sampling cycle;
determine the contamination level of the WD in accordance with D.5.1.5;

if {he analysis of the results shows ‘more than 10 cfu/100 ml in the sample taken during step
repeat steps 12), 13) and 14) until reduction of the contamination to not more than 10 cfu/100 ml;

report the number of self disinfection cycles needed to reduce the contamination to not more
10[cfu/100 ml.

extent of coptamination that will-Occur is specific to the design of the WD liquid transport system. Carrying out
sampling maly also remove§ignificant microbial contamination from the system.

D.5.2.2

Method 2

Proceed as|follows:

38

It is not necessary te-determine the contamination level before the disinfection cycle (step 12 above) sincg

14),

han

b the
such

install the WD;

run a self-disinfection cycle;

run a sampling cycle;

determine the contamination level of the WD;
deactivate the water treatment system;
disinfect the external tank;

prepare the contamination solution;
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