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Foreword

[SO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out through
ISO technical committees. Each member body interested in a subject for which a technical committee
has been established has the right to be represented on that committee. International organizations,
governmental and non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely
with the International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types
of ISO documents should be noted._This document was drafted in accordance with the editorial rules of the

[SO/IEC Oirectives, Part 2 (see www.iso.org/directives).

Attention|is drawn to the possibility that some of the elements of this document may be thef(subject of patent
rights. ISP shall not be held responsible for identifying any or all such patent rights. Details of any patent
rights ideptified during the development of the document will be in the Introduction anidyor on the|ISO list of
patent deflarations received (see www.iso.org/patents).

Any trad¢ name used in this document is information given for the convenience of users and| does not
constitut¢ an endorsement.

For an explanation of the voluntary nature of standards, the meaning ofd$SO specific terms and expressions
related tp conformity assessment, as well as information about-I§0's adherence to the Wofld Trade
Organization (WTO) principlesin the Technical Barriers to Trade (PBT), see www.iso.org/iso/foreword.html.

This docyment was prepared by Technical Committee ISO/TC 198, Sterilization of health care products, in
collaboration with the European Committee for Standardization (CEN) Technical Committee CEN/TC 102,
Sterilizerd for medical purposes, in accordance with the Agreement on technical cooperation betwegn ISO and
CEN (Vieana Agreement).

This secopd edition cancels and replaces the first edition (ISO 15883-1:2006), which has been t¢chnically
revised. It also incorporates ISO 15883-1:2006/Amd 1:2014.

The main|changes are as follows:
— alignnent of terms and definitionswith ISO 11139:2018 + Amd 1:2024;
— additjon of requirements for foad carrier(s);

— clariffcation of water quality requirements;

— elabojration of load dryness tests for external and internal surfaces of load items (see 6.12);

— relocjtion of forfmer Annex C, Test methods for the detection and assessment of residual profeinaceous
contaminatioi;to 1SO 15883-5:2021;

— rededignation of former Annex D, Microbiological recovery medium for estimation of bacterial conthmination
of walér,as Annex C;

— increase in the minimum temperature limit for thermal disinfection and calculation of 4, values from
65 °C to 70 °C (see Reference [48]);

— revision of the Bibliography.
Alist of all parts in the ISO 15883 series can be found on the ISO website.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

This document is the first part of the ISO 15883 series of standards specifying the performance of washer-
disinfectors (WD) and specifies the general requirements for performance applicable to all WD. The
requirements given in this document are applicable to all WD specified in subsequent parts of the ISO 15883
series, except insofar as they are modified or added to by a subsequent part, in which case the requirements
of that particular part apply.

Fields of application within the scope of ISO 15883 series can include laboratory, veterinary, dental and
pharmaceutical applications and other specific applications, such as WD for bedsteads and transport carts
and the disinfection of crockery and cutlery intended for use with immunologically compromised patients.

WD are uped only for processing the type of loads specified by the manufacturer of the WD.

In selectihg the appropriate WD, references are made both to this document and to the relevant parts of
[SO 15888 series. It is the user’s responsibility to ensure that the choice of type of WD, operatirIJg cycle or
quality offservices or process chemicals is appropriate for any particular load.

This docyment has been prepared on the basis that each individual WD is subje¢t'to validation ftests (e.g.
installatign qualification, operational qualification, and performance qualification on first installjtion) and
that in usg continued conformance is established by periodic tests.

NOTE Local or national regulations can apply in respect of the potential adverse effects on the quality of water
intended fpr human consumption or environmental impacts caused by the WD and its intended use.

© IS0 2024 - All rights reserved
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International Standard

Washer-disinfectors —

Part 1

General requirements, terms and definitions and tests

1 Scop

e

This docyiment specifies general performance requirements for washer-disinfectors (WD) and washer-

disinfecta
devices. |
that can i
validation
also speci

NOTE 1
dental, phd

r accessories that are intended to be used for cleaning and disinfection of\reusabl
[ specifies performance requirements for cleaning and disinfection as well as;for the a
e required to achieve the necessary performance. The methods and instromeéntation re
, routine control and monitoring and requalification, periodically and,after essential re
fied.

The requirements can be applied to WD intended for use with other articles used in the context
rmaceutical and veterinary practice.

b medical
fcessories
quired for
pairs, are

bf medical,

The requirements for WD intended to process specific loads are specified in ISO 15883-2, [SO 15883-3, ISO

15883-4,
requirem
7 apply.

This docy
purposes

SO 15883-6 and I1SO 15883-7. For WD intended to process.loads of two or more different
bnts of the applicable parts of ISO 15883-2, ISO 15883:-3;1SO 15883-4, ISO 15883-6 and 1§

ment does not specify requirements intended for' machines for use for laundry or generd

This docyment does not include requirements for@machines which are intended to sterilize the load
are desighated as “sterilizers” and addressed in-other standards.

The speciffied performance requirements‘of this document do not ensure the inactivation or remgd

causative

NOTE 2
inhibit its
the choice

NOTE 3

the specifi
can also b
Guidance (

agent(s) (prion protein) of transmissible spongiform encephalopathies.

Chemicals in some cleaning-agents and disinfectants can react with prion protein in a manng
of cleaning agent and-disinfectant.

This document-ean’ be used by prospective purchasers and manufacturers as the basis of agn
cation of a WD) The test methods for demonstration of conformity with the requirements of this

e employed by-users to demonstrate continued conformity of the installed WD throughout its g
n a routifietest programme is given in Annex A.

Lypes, the
0 15883-

| catering

or which

val of the

r that can

Femoval or inactivation.. I[fthe presence of prion protein is considered a possibility, then this can influence

eement on
document
ervice life.

2 Nor1|native references

The following documents are referred to in the text in such a way that some or all of their content constitutes
requirements of this document. For dated references, only the edition cited applies. For undated references,

the latest

ISO 7000,

edition of the referenced document (including any amendments) applies.

Graphical symbols for use on equipment — Registered symbols

ISO 10012, Measurement management systems — Requirements for measurement processes and measuring
equipment

ISO 14644-3, Cleanrooms and associated controlled environments — Part 3: Test methods

[SO 14971, Medical devices — Application of risk management to medical devices

© IS0 2024 - All rights reserved
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1SO 15883-21), Washer-disinfectors — Part 2: Requirements and tests for washer-disinfectors employing thermal
disinfection for surgical instruments, anaesthetic equipment, bowls, dishes, receivers, utensils, glassware, etc.

ISO 15883-3, Washer-disinfectors — Part 3: Requirements and tests for washer-disinfectors employing thermal
disinfection for human waste containers

[SO 15883-4, Washer-disinfectors — Part 4: Requirements and tests for washer-disinfectors employing chemical
disinfection for thermolabile endoscopes

[SO 15883-5:2021, Washer-disinfectors — Part 5: Performance requirements and test method criteria for
demonstrating cleaning efficacy

ISO 15883-6, Washer-disinfectors — Part 6: Requirements and tests for washer-disinfectors employing thermal
disinfectidn for non-invasive, non-critical medical devices and healthcare equipment

ISO 15883-72), Washer-disinfectors — Part 7: Requirements and tests for washer-disinfe¢tors gmploying
chemical {lisinfection for non-invasive, non-critical thermolabile medical devices and healthcare'équipment

IEC 60417-DB, Graphical symbols for use on equipment
IEC 60584-1:2013, Thermocouples — Part 1: EMF specifications and tolerances
IEC 60751:2008, Industrial platinum resistance thermometer and platinum tenmiperature sensors

[EC 6101(-2-040:2020, Safety requirements for electrical equipment for, nieasurement, control and laboratory
use — Pailt 2-040: Particular requirements for sterilizers and washer-disiifectors used to treat medicalmaterials

[EC 61326-1:2020, Electrical equipment for measurement, control and laboratory use. EMC requirgments —
Part 1: Gepheral requirements

IEC 80414-1, Basic principles for graphical symbols for use ontequipment — Part 1: Creation of graphicfil symbols
for registnation

European| Pharmacopoeia, Assays - 2.5.30 Oxidising-substances; Biological tests - 2.6.14 Bacterial enfotoxins

United States Pharmacopeia, Chemical testsi..<541> Titrimetry, Oxidation-Reduction (Redox) itrations;
Biological|tests <85> Bacterial endotoxins test

3 Terms and definitions
For the pyrposes of this document;’the following terms and definitions apply.

[SO and IEC maintain terminhology databases for use in standardization at the following addresses

— IS0 Opline browsingplatform: available at https://www.iso.org/obp

— IEC E]ectropedlia: available at https://www.electropedia.org/

3.1
Ay
measure of microbiological lethality delivered by a molst heat disinjection (3.14) process expressed in terms
of the equivalent time in seconds at 80 °C with reference to a microorganism (3.33) with a z value of 10 K

Note 1 to entry: See Annex B.

[SOURCE: ISO 11139:2018, 3.1, modified — Note 1 to entry has been added.]

1) 2006 version title (current version). The second edition title will be: Washer-disinfectors — Part 2: Requirements and
tests for washer-disinfectors employing thermal disinfection for critical and semi-critical medical devices.

2) 2016 version title (current version). The second edition title will be: Washer-disinfectors — Part 7: Requirements and
tests for washer-disinfectors employing chemical disinfection for thermolabile non-critical medical devices and healthcare
equipment.

© IS0 2024 - All rights reserved
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3.2

automatic controller
device that directs the equipment sequentially through required stages of the cycle in response to
programmed cycle parameters

[SOURCE:
3.3

[SO 11139:2018, 3.18]

bedpan washer disinfector

washer-di
[SOURCE:
3.4

bioburddn

populatio
[SOURCE:

3.5
calibrati

sinfector (3.58) for human waste containers that additionally empties and flushes

[SO 11139:2018, 3.22]

I of viable microorganisms (3.33) on or in product and/or sterile barrier system

[SO 11139:2018, 3.23]

DI

operation| that, under specified conditions, in a first step, establishes a relatioh between the quant

with mea
associate

surement uncertainties provided by measurement standards and.cerresponding indicat
1 measurement uncertainties and, in a second step, uses this infoermation to establish a r¢

obtainingla measurement result from an indication

[SOURCE:
3.6

calorifief
5sel, at a pressure greater than atmospheric, in*which water is indirectly heated by tle flow of

closed ve

[SO 11139:2018, 3.31]

heated fIlid (3.21) through a heat exchanger

[SOURCE;

3.7
chamber
part of eq

[SO 11139:2018, 3.32]

[nipment in which a load (3.28)’is processed

Note 1 to gntry: The chamber does netinclude steam generators, pipework, e.g. drain and fittings from whi

isolated.
[SOURCE:
3.8

[SO 11139:2018, 3.36, modified — Note 1 to entry has been added.]

chemicalldisinfection
disinfectidn (3.14)achieved by the action of one or more chemicals

[SOURCE;

39
cleaning

[SO 11139:2018, 3.42]

ity values
ions with
blation for

h it can be

removal of contaminants to the extent necessary for further processing or for intended use

[SOURCE:

3.10
continuo

[SO 11139:2018, 3.46]

us process machine

equipment that moves one work unit at a time between each step of the process with the product generally
remaining in motion

Note 1 to entry: This is contrasted with batch process equipment, which would expose the entire batch to each step of

the proces

s, one step at a time.

© IS0 2024 - All rights reserved
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[SOURCE: ISO 11139:2018, 3.62]

3.11
cycle complete
message from the automatic controller that the operating cycle has ended successfully

[SOURCE: ISO 11139:2018, 3.71]

3.12

D value

D4, value

time or dose required under stated conditions to achieve inactivation of 90% of a population of the test
microorganisms (3.33)

[SOURCE:ISO 11139:2018, 3.75]

3.13
dead volyme
<washer-flisinfector> enclosed space of pipework which is not purged by the usual flowof liquids quring the
operating|cycle (3.36)

[SOURCE:ISO 11139:2018, 3.318.2]

3.14
disinfectjon
process t¢ inactivate viable microorganisms (3.33) to a level previoGsly specified as being appropriate for a
defined pfirpose

[SOURCE:|ISO 11139:2018, 3.84]

3.15
disinfectjon temperature
minimum| temperature on which the evaluation of the disinfection (3.14) efficacy is based

Note 1 to gntry: Several disinfection (3.14) temperatures can prevail during the disinfection (3.14) stage.
[SOURCE:ISO 11139:2018, 3.85, modified=Note 1 to entry has been added.]

3.16
disinfectjon time
period fof which the process variable(s) (3.42) is/are maintained at or above that/those specified

Note 1 to gntry: Examples of precess variables (3.42) include temperature of the load (3.28), disinfectant corjcentration
in the chathber.

[SOURCE:|ISO 11139;2018, 3.86]

3.17
double-epded
having separate doors for loading and unloading in separate areas

[SOURCE: ISO 11139:2018, 3.92]

3.18
endoscope washer-disinfector
washer-disinfector (3.58) intended to clean and disinfect loads (3.28) comprising flexible endoscopes

[SOURCE: ISO 11139:2018, 3.100]

© IS0 2024 - All rights reserved
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3.19

fail safe

attribute of equipment, or its associated services, that ensures that a malfunction will not give rise to a
hazardous situation

[SOURCE: ISO 11139:2018, 3.115]

3.20

fault

situation in which one or more of the process or cycle parameters is/are outside its/their specified
tolerance(s)

[SOURCE: 1S0O 11139:2018, 3.116]

3.21
fluid
substancg that continually deforms (flows) under applied shear stress

EXAMPLE Liquid, gas, vapour, plasma.
[SOURCE:ISO 11139:2018, 3.120]

3.22
flushing

purging
removing|by displacement with a fluid (3.21)

[SOURCE:ISO 11139:2018, 3.121]

3.23
free draiping
allowing the unimpeded flow of liquids towards the discharge point under the influence of gravity

[SOURCE:IS0O 11139:2018, 3.124]

3.24
holding time
period dufring which process parameters afe maintained, within their specified tolerances

[SOURCE:ISO 11139:2018/Amd1:2024; 3.133]

3.25
human waste
body fluids (3.21) and excfetions

EXAMPLE Faeces,uxifie, blood, pus, vomit, mucus.
[SOURCE:ISO 11139:2018, 3.134]
3.26

human waste container
vessel for holding and transporting human waste (3.25)

[SOURCE: ISO 11139:2018, 3.135]

3.27
installation qualification

1Q
process of establishing by objective evidence that all key aspects of the process equipment and ancillary
system installation comply with the approved specification

[SOURCE: 1SO 11139:2018, 3.220.2]

© IS0 2024 - All rights reserved
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3.28
load
product, equipment, or materials to be processed together within an operating cycle (3.36)

[SOURCE: 1SO 11139:2018, 3.155]

3.29
loading door
means of access through which a load (3.28) is passed into the chamber before processing

[SOURCE: ISO 11139:2018, 3.157]

3.30
lumen ddvice
item that fconsists of tube(s) or pipe(s)

[SOURCE:1SO 11139:2018, 3.158]

3.31
medical dlevice
instrument, apparatus, implement, machine, appliance, implant, reagent for in vitro.use, or softwarg material,
or other §imilar or related article, intended by the manufacturer to be used, dalone or in combination, for
human bdings, for one or more of the specific medical purpose(s) of:

— diagrosis, prevention, monitoring, treatment, or alleviation of dis€ass;

— diagrosis, monitoring, treatment, alleviation of or compensation‘for an injury;
— invesfigation, replacement, modification or support of thé<ariatomy or of a physiological procefs;
— supp¢rting or sustaining life;
— contrpl of conception;

— disinfection of medical devices;
— providing information by means of in vitte examination of specimens derived from the humar body,

and does hot achieve its primary intended action by pharmacological, immunological or metaboliclmeans, in
or on the human body, but which may'be assisted in its intended function by such means

Note 1 to entry: Products which-may be considered to be medical devices in some jurisdictions but not in others
include:

— items|specifically intended for cleaning or sterilization of medical devices;
— poucHes, reel goods;Ssterilization wrap, and reusable containers for packaging of medical devices for sterilization;
— disinfection substances;

— aids for,persons with disabilities;

— devices incorporating animal and/or human tissues;
— devices for in vitro fertilization or assisted reproduction technologies.
[SOURCE: ISO 11139:2018/Amd 1:2024, 3.166]

3.32
microbial reduction factor
extent to which the bioburden (3.4) is reduced in tenfold increments

Note 1 to entry: It is expressed as log;,

[SOURCE: ISO 11139:2018, 3.174]

© IS0 2024 - All rights reserved
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3.33
microorganism
entity of microscopic size, encompassing bacteria, fungi, protozoa, and viruses

[SOURCE: ISO 11139:2018, 3.176]

3.34
monitoring

continual checking, supervising, critically observing, or determining the status in order to identify change

from the performance level required or expected

[SOURCE: ISO 11139:2018, 3.180]

3.35
normal ojperation
q

use of e
within the specified tolerances

[SOURCE:|ISO 11139:2018, 3.185]

3.36
operating cycle
complete [set of stages of a process that is carried out, in a specified sequencé

Note 1 to gntry: Loading and unloading are not part of the operating cycle.
[SOURCE:ISO 11139:2018, 3.188]

3.37
operating pressure
fluid (3.21) pressure occurring during an operating cycle (3:36)

[SOURCE:ISO 11139:2018, 3.189]

3.38
operatiopal qualification

0Q

process of obtaining and documenting evidence that installed equipment operates within predg

limits when used in accordance withsdits'operational procedures
[SOURCE:|1SO 11139:2018, 3.220.3]

3.39
override
system by which an operating cycle (3.36) can be interrupted or modified as necessary

[SOURCE:|ISO 11139;2018, 3.191]

3.40
performzrnce qualification

ipment in accordance with the manufacturer’s instructions and with all process p4

irameters

termined

PQ

process of establishing by objective evidence that the process, under anticipated conditions, consistently

produces a product which meets all predetermined requirements

Note 1 to entry: The performance qualification for washer-disinfectors relates to the number of items cleaned and

disinfected to the required standard.

[SOURCE: I1SO 11139:2018, 3.220.4, modified — Note 1 to entry has been added.]
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3.41

process chemical
formulation of substances intended for use in equipment

EXAMPLE
[SOURCE:
3.42

Detergents, surfactants, rinse aids, disinfectants, enzymatic cleaners.

[SO 11139:2018, 3.207, modified — EXAMPLE has been added.]

process variable
chemical or physical attribute within a cleaning, disinfection (3.14), packaging, or sterilization process,
changes in which can alter its effectiveness

EXAMPLE
[SOURCE;

3.43

recogniz
depositor
Microorgg

[SOURCE:

3.44

recorder
equipmen
electronig

[SOURCE:

3.45
referencd
microbial

[SOURCE;

3.46

requalifi
repetitior
specified

[SOURCE:
3.47
rinsing
removing

[SOURCE;

I'ime, temperature, pressure, concentration, numidity, wavelengtn.

[SO 11139:2018, 3.213]

ed culture collection
y authority under The Budapest Treaty on The International Recoghition of the I
nisms for the Purposes of Patent and Regulation

[SO 11139:2018, 3.222]

t that records and produces a permanent record o¢f ‘\information graphically, dig
ally

[SO 11139:2018, 3.224]
P microorganism
strain obtained from a recognized culturecollection

IS0 11139:2018, 3.228]

cation

Deposit of

pitally, or

of part or all of validatigny(3.56) for the purpose of confirming the continued acceptapility of a

process

[SO 11139:2018, 3¢220.5]

processaesidues through displacement by, and dilution with, water

ISO 11139:2018, 3.237]

3.48

routine test
technical operation conducted periodically to establish that the operational performance of the equipment
or process remains within the limits established during validation (3.56)

[SOURCE:

[SO 11139:2018, 3.238]
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3.49

self-disinfection cycle

operating cycle (3.36) 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 (3.28)

[SOURCE: ISO 11139:2018, 3.249, modified — Note 1 to entry has been deleted.]

3.50
stage
<operating cycle> part of an operating cycle (3.36) with a specified function

[SOURCE: 1SO 11139:2018, 3.262, modified — EXAMPLE deleted.]

3.51
temperature band
range of temperatures expressed as the minimum and the maximum temperatures whichprevail during the
specified period of a cycle

[SOURCE:ISO 11139:2018, 3.293, modified — Note 1 to entry has been deleted.]

3.52
test soil
formulatipn designed for use as a substitute for a contaminant or debris feund on a device after use

[SOURCE:ISO 11139:2018, 3.300]

3.53
thermal disinfection
disinfectign (3.14) achieved by the action of moist heat

[SOURCE:ISO 11139:2018, 3.301]

3.54

type test
technical pperation to verify conformity of anlequipment type to a standard or specification, and tq establish
data for rgference in subsequent tests

[SOURCE:ISO 11139:2018, 3.306]

3.55
unloadinig door
means thfough which a load.[3.28) is removed from the chamber after processing

[SOURCE:ISO 11139:2018, 3.310]

3.56

validatio|
confirmation{process, through the provision of objective evidence, that the requirements for p specific
intended his€or application have been fulfilled

Note 1 to entry: The objective evidence needed for a validation is the result of a test or other form of determination
such as performing alternative calculations or reviewing documents.

Note 2 to entry: The word “validated” is used to designate the corresponding status.
Note 3 to entry: The use conditions for validation can be real or simulated.

Note 4 to entry: Surrogate product or clinically used product can be used for validation performed in a washer-
disinfector.

[SOURCE: ISO 11139:2018, 3.313, modified — Note 4 to entry has been added.]
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3.57
verification
confirmation, through the provision of objective evidence, that specified requirements have been fulfilled

Note 1 to entry: The objective evidence needed for a verification can be the result of an inspection or of other forms of
determination such as performing alternative calculations or reviewing documents.

Note 2 to entry: The word “verified” is used to designate the corresponding status.
[SOURCE: I1SO 11139:2018, 3.314]

3.58

washer-disinfector
WD
equipmer]t designed to clean and disinfect product

[SOURCE:IS0O 11139:2018, 3.319]

3.59
washer-disinfector accessory
items or aftachments, including connectors, required to process a medical device inawasher-disinfeqtor (3.58)

[SOURCE:|ISO 11139:2018, 3.320]

3.60
washing
removal df contaminants from surfaces by means of an aqueous flgid(3.21)

[SOURCE:IS0O 11139:2018, 3.321]

3.61
works test
series of technical operations performed prior to delivery to demonstrate compliance of a piece of gquipment
with its specification

[SOURCE:ISO 11139:2018, 3.325]

3.62

zvalue
change in[temperature of a thermal(sterilization or disinfection (3.14) process that produces a tenfdld change
in D value

Note 1 to gntry: It is expressedfmdegree Celsius (°C).

[SOURCE:ISO 11139:2018)3.326]

4 Perfprmarnce requirements

4.1 General

4.1.1 Conformity with the performance requirements shall be tested in accordance with the methods
given in Clause 6.

NOTE Conformity of a WD to this document and subsequent relevant parts of the ISO 15883 series can be tested
and documented as the condition of the WD as supplied by the manufacturer (“as supplied” is defined in 6.1.2) and as
the condition of the WD as installed by the manufacturer, user, or third party (“as installed” is defined in 6.1.3).

4.1.2 A WD conforming to ISO 15883-2, ISO 15883-3, ISO 15883-4, ISO 15883-6, or ISO 15883-7 shall use
an operating cycle that includes cleaning, disinfection, rinsing and, when appropriate, drying.
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NOTE

The performance requirements depend on a number of factors, which include the nature of the item(s) to
be processed, the nature and extent of any pre-treatment, the nature of the contamination to be removed, cleaning
agent, permissible extent of process residues, the disinfection efficacy required (as determined by the level of risk
associated with the use of the item), the temperature, the physical energy (type, power, duration).

4.1.3 The specified performance shall be achieved by an operating cycle under the control of an automatic
controller and include the stages for:

a) cleaning, which may include pre-wash flushing, washing and rinsing stages (see 4.2);

b) disinfection (see 4.3);

c) final rinsing (see 4.4);

d) dryirg, when appropriate (see 4.5).

When appropriate, more than one of the functions listed in a) to d) can be combined in a‘single gtage if so

specified
414 T
8.1 b) 6)]

compatib

415 D

nnd validated for the items to be processed.

hroughout the operating cycle the rate and extent of any change in température, or pre
or concentration of process chemicals [see 8.1 b) 5)] shall be within specified limits,
e with the item(s) that the WD is intended to process [see 8.1 b) 2)[.

fsure [see
Which are

sinfection is specified by reference to the evolution of the temperature through a speciffic contact

time (temperature profile) for thermal disinfection or as time, temperature and concentration foif chemical

disinfecti

NOTE
temperat
temperat

pn.

es (see Figure 2).

Several temperature profiles can prevail during the disinifection stage. Examples can includq a specific
e maintained for a specified holding time (see Eiglire 1) or several holding times and djsinfection
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time
tgmperature

sinfection temperature (see 3.15)

bmperature band (see 3.51).

d
Djsinfection time (see 3.16).
T
79 °C.

Figure 1 — Temperature profile including a single holding time and a single disinfect
temperature

jon
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X
Key
X [ime
Y femperature
al Disinfection time 1 (see 3.16).
az Disinfection time 2 (see 3.16).

b1 [emperature band 1 (see 3.51).
b2 [emperature band 2 (see 3.51).
c 70 °C.
T1 Hisinfection temperature 1 (see 3.15)
T2 Hisinfection temperature 2 (see 3.15)

Figure[2 — Temperature profilesincluding two disinfection temperatures and two holding times

4.1.6 Withinthe WD, each chamber thatis used to contain the load shall be capable of being self-djsinfected
(see 4.7) uinder the controlofthe automatic controller.

The WD shall be desigh&€d and constructed so that during the disinfection and subsequent stages of the
operating cycle thereshall be no recontamination or transfer of microorganisms (and, if specified| bacterial
endotoxins) from'the WD to the load, to an extent that is unacceptable for the intended use of the Ipad.

This shalllbe"achieved by either of the following:

a) ensuring that all parts of the WD that recirculate fluids to the load or chamber are disinfected during
the normal operating cycle (see 4.7.2);

b) by the provision of a separate self-disinfection cycle (see 4.7.1).

4.1.7 Chambers in which process fluid is present during the operating cycle shall be free draining (see
6.5.3 and 6.5.4).

4.1.8 A WD that is a continuous process machine shall be designed in such a way that the WD, the load
carrier(s) and the load are not recontaminated by the simultaneous processing of other loads.
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4.19 The environment in contact with the load during the final rinse and drying stages shall be of at least
the purity (chemical and microbial) specified by the device manufacturer as that which will not adversely
affect the items that the WD is intended to process or impair the intended use of the items.

The environment includes, but is not necessarily limited to, all the fluids and materials in direct contact with
the load.

NOTE Refer to 4.5.3 for means to control environmental air, e.g. by use of high efficiency particulate air (HEPA)
filters.

4.1.10 The extent and frequency of testing, undertaken to verify the purity of the environment in contact
with the load, shall be determined by risk analysis. The risk analysis shall take into account the intended

Jd 3 Jd il 4 £ 4 1 L 2 A | L, £ £
use of th processeatrremsana e natture-orany coftrormetnantsisanasto-systems; e g—watet reatment

systems.

4.1.11 Lg¢ad carrier(s), and if applicable their accessories, shall enable the arrangementand conpection of
the devic¢s/loads intended to be processed so that all their outer surfaces, including joints and creyices, and
if applicalple, inner surfaces (e.g. lumen), are thoroughly irrigated.

4.1.12 The process chemicals and the quality of water (see 6.4) used during@yoduct compatibility studies
and testing shall be specified (see 8.2) to demonstrate conformance of the WDwith the requiremepts of this
document.

4.1.13 The pressure or flow inside the pipework system shall besmaintained above a specified ninimum
level for combination with the applicable load carrier(s).

4.2 Clepning

4.2.1 General

Cleaning [shall be deemed to have been achievéd if the performance and test method requir¢gments in
ISO 15883-5:2021 have been met, as well as 640 of this document, and the relevant applicable reqpiirements
of ISO 15883-2, ISO 15883-3, ISO 15883-4;"1SO 15883-6 and ISO 15883-7. Cleaning efficacy testinjg shall be
performefl in the WD and with washer-disinfector accessories specified in the design of the WD, in two phases:

a) type [testing under simulated qse” conditions with specified test soil(s), including the analyte(s) and
representative test load(s) in(agcordance with ISO 15883-5:2021, 4.4.1;

ISO 15883-5:2021, 44-1; or if justified in accordance with ISO 15883-5:2021, 5.4.2, with purrogate

b) perf(%[mance qualification-testing with worst-case load(s) soiled by clinical use in accordance with
product.

NOTE1 [Refer to Aniiex A for guidance on test programme.

NOTE 2 |For details and exceptions, see ISO 15883-2, ISO 15883-3, ISO 15883-4, ISO 15883-6 and ISO 15483-7.

4.2.2 Pre-washflushingstage

The in-flowing water shall be maintained at a temperature low enough to preclude the occurrence of protein
coagulation as well as increased foam formation.

NOTE Temperatures higher than 45 °C can cause protein coagulation during the pre-wash flushing stage and
cause cleaning problems.

4.2.3 Washing stage

The temperature of washing solutions in contact with the load during the washing stage shall be controlled
within limits (see 5.9.1).
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The temperature of the washing solutions shall be controlled within the maximum and minimum
temperatures according to the instructions for use of the detergent(s). The detergent concentration(s) or
volume shall be attained within the range specified in the relevant requirements in ISO 15883-2, ISO 15883-
3,1S0 15883-4, ISO 15883-6 and ISO 15883-7.

4.2.4 Rinsing stage
Rinsing shall take place between washing and disinfection unless it can be demonstrated that
a) thereis no adverse reaction between process chemicals being used for each of these stages;

b) there is no adverse reaction between suspended or residual soiling that can compromise the

disinfection-stage-

4.3 Disinfection
4.3.1 Thermal disinfection

4.3.1.1 [Thermal disinfection of the load and load carrier(s) shall be deemed to have been achieved if, when
tested in pccordance with 6.8.2 and the relevant requirements in ISO 15883:2) ISO 15883-3, IS0l 15883-6,
the specified minimum temperature for the specified minimum (holding)\time, or the equivalent lethality
(A, see Apnex B and Reference [47]), is achieved on all surfaces which arerequired to be disinfected.

4.3.1.2 [Thermal disinfection of the chamber walls shall be deemied to have been achieved wHen tested
in accordpnce with 6.8.3 and the relevant requirements in 1SO_15883-2, ISO 15883-3, ISO 15883-6, the
specified minimum temperature is attained for the specified minimum time, or the equivalent lethality (4,),
is achieveld on all chamber walls.

4.3.1.3 [The temperature shall continuously follow the temperature profile specified for the difinfection
stage. Fof each disinfection temperature, the temperature shall be continuously maintained within the
specified disinfection temperature band for the specified disinfection time.

4.3.1.4 [The temperature on all surfaces, of the load and load carrier(s) shall meet the reqyiirements
specified in 5.9.1 a).

4.3.1.5 [The temperatures recorded on the surface of the chamber wall shall meet the reqiyiirements
specified n 5.9.2 a).

The tempgrature for thermaldisinfection shall be 70 °C or greater (see References [47] and [48]).:
4.3.2 Chemical disihfection

4.3.2.1 [Chemical disinfection of the load shall be deemed to have been achieved when all load surfaces

have beenp exposed to the specified conditions of chemical disinfectant concentration and tempefature for
therequiﬁ[ ] : \ hemical disinf 1shalll lidated for thi licati

NOTE1 Demonstration that the disinfectant meets the above requirements can be based on methods in relevant
published standards or other relevant publications, e.g. EN 13624,191 EN 13727,[21] EN 14348,[23] EN 14476,[241 EN
14561,[23]1 EN 14562,[26] EN 14563,[27]1 EN 14885,[28] EN 17111,[22] EN 17126,[391 AOAC Use dilution tests,[321 AOAC
Tuberculocidal test (965.12),[331 ASTM E2197 virucidal test,[33] OECD Guidelinel#2],

NOTE 2  Suitable methods also include, e.g. the AOAC sporicidal test (966.04),1341 ASTM E2111,[3¢] EN 13704,[20]
EN 14347[22],

NOTE 3  National regulatory authorities can require different inactivation values in which case, the tests listed in
NOTES 1 and 2 can need to be modified to demonstrate these values.
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4.3.2.2 Chemical disinfection of the chamber walls and load carrier(s) shall be deemed to have been
achieved when the specified conditions of chemical disinfectant concentration, temperature and contact
time have been attained on all chamber walls and load carrier(s).

4.3.2.3 The conditions of time, temperature and chemical disinfectant concentration shall be those
specified, under the conditions of use of the disinfectant, as labelled, i.e. in the instructions for use (IFU).

Alternatively, the conditions of time, temperature and chemical disinfectant concentration that provide the
required microbial reduction factor (see 4.1.5) shall be determined.

Appropriate additional testing (e.g. load compatibility, environmental safety, disinfectant stability) shall be
performed.

4.3.2.4 Microbiological testing shall be performed to demonstrate conformity with the req||lirements
specified [for the corresponding load in accordance with ISO 15883-4 for thermolabile endoseopds and ISO
15883-7 fpr thermolabile non-critical devices.

4.3.2.5 [Chemical disinfection temperature

4.3.2.5.1| For chemical disinfection, throughout the disinfection stage and when tested as described in 6.8,
the tempg¢rature recorded on the surface of the chamber and on all surfaces-of the device being processed
shall follow the temperature profile specified for the disinfection stage and shall be:

a) notldwer than the disinfection temperature specified for the WD)and disinfectant;
b) not hjgher than the maximum temperature specified for the disinfectant;

c) not hjgher than the maximum temperature specifiedA£ot the types of loads for the particular type of
disinfectant.

4.3.2.5.2| At temperatures above 70 °C, an important part of the disinfection efficacy is attgibuted to
thermal diisinfection and should be evaluated as such to demonstrate the efficacy of the chemical disinfectant
(see 5.9 and Annex B).

4.3.2.5.3| The temperature on all surfaces of the load and load carrier(s) shall meet the reqjyiirements
specified in 5.9.1 c) when tested in accordance with 6.8.2.

4.3.2.5.4| The temperatures(recorded on the surface of the chamber wall shall meet the reqjiirements
specified in 5.9.2 b) when tested in accordance with 6.8.3.

4.4 Final rinsing

4.4.1 The WDshall be provided with a rinsing stage that removes any residual soils from the loafl and also
reduces the concentration of process chemicals on the load to a level not exceeding that specifigd for the
process chémical(s) as safe in the context of the intended use of the load.

4.4.2 Rinsing shall be deemed to have been achieved if, when tested in accordance with 6.10.5 and
with the relevant requirements in ISO 15883-2, ISO 15883-3, ISO 15883-4, ISO 15883-6 and ISO 15883-7,
the reduction of process chemicals has been determined and been shown to have been sufficient for the
subsequent intended use of the load.

4.4.3 Means shall be provided, or specified, to ensure that the chemical and microbial quality of the final
rinse water will not impair the standard of cleanliness and disinfection (see also 6.4.2).
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4.5 Drying

4.5.1 The WD shall, unless otherwise specified in ISO 15883-2, ISO 15883-3, ISO 15883-4, ISO 15883-
6 and ISO 15883-7, be provided with a drying stage, which removes moisture from the outer, and where
applicable, inner surfaces of the load.

4.5.2 Drying of the load shall be deemed to have been achieved if, when tested in accordance with 6.12 and
ISO 15883-2, ISO 15883-3, ISO 15883-4, ISO 15883-6 and ISO 15883-7, no residual moisture is detected at
the end of the drying stage.

4.5.3 Hotair or compressed air used for drying shall be of a quality which shall not impair the cleanliness
of, nor intfoduce microbial contamination to, the load.

When air[free from bacterial or particulate contamination is necessary to fulfil this requirenient, this can be
achieved for example by the use of HEPA filtered air.

4.5.4 When air filters are fitted, means shall be provided to enable the integrity ofithe filtration system to
be verifief at the point of use (see 6.11).

NOTE Many WD are fitted with air filters to remove particulate material from the.air supplied to the drfying stage.

These filtelrs are often HEPA filters (Class H13 or higher as specified in EN 1822-1:2019[18]) of the type used|to remove
bacterial dontamination from an air supply.

4.6 Prqcess chemicals

Process dhemicals shall be validated through type testing. if.process chemicals other than thqse tested
during type testing are used, then the relevant parts of typetesting shall be repeated.

NOTE 1 |[The relevant type testing can include cleaning efficacy, disinfection and process residues.

Any requirements for compatibility, safe handling, data on the maximum permitted residual level ¢n devices
and the nethod of detection to be used for determining process residuals shall be specified for eagh process
chemical [see 8.2 g)]. The sampling method and-analytical method specified shall be capable of defermining
the presepce of process chemical at concentrations below that specified as potentially harmful, ji.e. as the
maximunj acceptable level.

The instrfictions for use of the progess chemical(s), e.g. regarding the concentration, temperature and water
quality, shall be followed.

All procegs chemicals shall be-stored and used in accordance with the process chemical instructions for use.

NOTE 2 |For example, changes in temperature can affect the concentration of active ingredients or its visosity.
4.7 Self-disinfection

471 A
contaminatien-g
repairs or testing.

focus for
aintenance,

NOTE1 The self-disinfection process is intended also to deal with the situation where the WD has become
contaminated. The internal piping in a WD, if contaminated, can easily develop a layer of biofilm containing many
microorganisms in a state in which they are highly resistant to disinfection.

NOTE 2  Thermal disinfection using moist heat is the preferred method. The temperature used can be higher than
the normal maximum operating temperature available for the loaded WD. If the use of thermal disinfection is not
possible, a disinfectant can be used (see ISO 15883-4).

NOTE 3  Disinfection cannot be relied upon to inactivate all bacterial endospores.
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4.7.2 A WD in which the operating cycle provides for disinfection of the chamber and all piping and tanks
that come into contact with the water or solutions used for cleaning, disinfecting and rinsing the load, shall
be deemed to meet this requirement without the provision of an additional self-disinfection cycle.

4.7.3 Details shall be provided of the parts of the WD subjected to the self-disinfection cycle and whether
this cycle includes the water treatment equipment that is integral to the WD.

4.74 Thermal self-disinfection of the chamber walls and all piping and tanks which come into contact
with the water or solutions used for cleaning, disinfecting and rinsing shall be deemed to have been achieved
if, when tested in accordance with 6.8.3 and ISO 15883-2, [SO 15883-3, ISO 15883-4, ISO 15883-6 and ISO
15883-7, the specified minimum temperature is attained for the specified minimum time, or the equivalent
lethality (@p—sachieved-

4.7.5 Thermal self-disinfection systems shall be evaluated by thermometric monitoring.of the system
with sengdors placed at those parts of the system specified as representative of the lowest témperatures in
the systein (see 6.8).

4.7.6  When different from the normal operating cycle, the WD self-disinfection.¢ycle shall:
a) be operated under the control of the automatic controller;
b) be ayser selectable cycle;

c) provide for disinfection of the chamber and all piping and tanks that come into contact with [the water
or so]::tions used for cleaning, disinfecting and rinsing the lead;

d) includle means to warn the user that the WD shall be operated without any load in the chambjer and, so
far adis practicable, include means to verify that no device is present before the cycle will opefate.

4.7.7 Information shall be provided for the use of asélf-disinfection cycle (see 4.7.2) prior to use/when the
WD has npt been used for a period of 24 h or more-[see 8.3 b)].

5 Mechanical and process requirements
5.1 Materials, design and manufacture/construction
5.1.1 Materials

5.1.1.1 [The materialscused in the WD and its washer-disinfector accessories, including load farrier(s),
shall toleffate the chemieadl, mechanical and thermal strains encountered during normal use as spegified (see
Clause 8)

The partq of the-WD that come into contact with the load should be manufactured from materials which
have corrpsion and abrasion resistance properties.

All parts of the WD that come into contact with the water, chemicals or steam shall be able to withstand the
possible corrosive actions of these substances.

NOTE The material used can have an effect on the aggregation or accumulation of microorganisms or organic load.

In the selection of the materials of construction, due attention should be paid to the effects of galvanic attack,
vibration and differential expansion when dissimilar metals are used in contact.

The combination of materials used in the construction of the WD should be compatible with each other and
with the parameters of the process.
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5.1.1.2 The components of the system used to contain and dispense process chemicals shall be constructed
from materials resistant to reaction with acid, alkaline, oxidizing and other chemical systems such that
there is no adverse interaction with the load which the WD is intended to process.

512 D

esign and manufacture/construction

5.1.2.1 Unless otherwise specified, the chamber shall be designed to withstand no less than 10 000
operating cycles without suffering failure when operated and maintained in accordance with the WD
instructions.

Conformity shall be established by review of the design verification data (see ISO 13485).

5.1.2.2
The maxi
8.2j)].

5.1.2.3

5.1.2.4
are intend

Due rega
removed
restricts

5.1.2.5

External

5.1.2.6
free from

5.1.2.7

5.1.2.8

This shal
to insert
shall be p

The port
EXAMPLE

In this examplethe connecting sleeve has an internal diameter of (10 + 0,5) mm, an external male thread

for a lengt

Floor mounted WD shall be provided with means to compensate for irregular surfaces
mum deviation from a plane horizontal surface that can be accommodated shall be spéc

The maximal floor loading for operating the WD shall be specified.

The WD shall be constructed so as to enable access without the use of tools for routine ta
led to be carried out by the operator.

d should be given to the means of access for component mdintenance. Panels should
hnd reinstalled. Information supplied prior to installation should indicate if the machine
iccess to the machine, e.g. it is located against a wall [see€lduse 10 m)].

All accessible components and surfaces shall be free from sharp edges, burrs etc.

urfaces of the WD should have a smooth finish.

During normal operation of the WD the chamber, pipework and associated component
leaks apparent to visual inspection.

The chamber shall not leak (see 6.5.2).

An entry port shall be provided to enable temperature sensors to be inserted into the
be a straight connectinhg sleeve provided at an accessible point. The port shall be wic
enough sensors to execute testing. If other technology is used, an explanation of the me
rovided.

hall be self-draining and sealed when not in use.

h of (15 + 0,5) mm with a clear distance of (3 # 0,5) mm before any increase in diameter of the

on floors.
fied [(see

sks which

be easily
s location

s shall be

chamber.
e enough
hodology

extending
sleeve (see

Figure 3).

The connecting sleeve with its O-ring seal or flat seal is designed to be closed with a cap, and a temperature proof and
mechanically resistant seal.
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Dimensions in millimetres

|
|
|
|
|
|
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5.1.3.5

Figure 3 — Entry port for temperature sensor leads

pad carrier(s)

[.oad carrier(s) shall be provided to locate the load during the operating €ycle. If intercl

or by automated equipment.

load carrier(s) has/have pipework supplying process fluids, the connection shall be vej
atic controller or visually as specified in IFU.

The load carrier(s) shall be designed to be cleaned and disinfected together with the lo
W] operating cycle and not obstruct the flow of water, tothe drain [see 5.9.1 a), ¢) and f)] i
transfer of water into the subsequent process stage (see 6.10.5).

carrier(s) shall not prevent either the attainment of the pre-set process paramete
bn of process fluids into the load.

'y shall be verified by testing in accordance with 6.5.3, 6.5.4, 6.8.2 and 6.10.2.

Any contact between load and load.earrier(s) or between load items can compromise the effi

The pipework of the loadcarrier(s) shall be designed so that the dead volume and tra
) of process fluids from one process stage to the next is minimized. If necessary, mean
to allow for removal of\deposits within load carrier pipework.

[f applicable, for\cleaning and disinfection of hollow and lumen devices, the load carrier(
with the required connectors and load supports which allow sufficient flow of process f
areas of these devices.

[.oad earrier(s) connected to the process fluid circulation system shall be designed and co

nangeable

er(s) are provided, each carrier load shall be capable of being fitted and removed from the WD

ifiable by

ad during
h order to

rs or the

acy of the

nsfer (i.e.
s shall be

5) shall be
luids into

hstructed

so that th

by align correctly in the WD (see 6.7.1).

5.1.3.6 Load carrier(s) with pipework shall have a reference connection to enable verification of sufficient

process fl

uid supply by a specified static pressure measurement.

5.2 Safety

5.2.1 The WD shall conform with the requirements of IEC 61010-2-040:2020, Clauses 4 to 17.

NOTE

WD are not Medical Electrical Equipment, as defined, and therefore, IEC 60601-1 is not required for safety
compliance, and IEC 60601-1-2 is not a requirement for EMC compliance.
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5.2.2 WD shall conform with IEC 61326-1:2020 regarding electromagnetic compatibility (EMC).

WD operating in areas intended for medical electrical equipment or in the vicinity of other sensitive
equipment shall be regarded as class B equipment as specified by IEC 61326-1:2020.

The immunity performance criteria selected shall ensure that WD performance as specified by Clause 4 of
this document is met when exposed to disturbance phenomena of IEC 61326-1:2020, Table 2.

5.2.3 Risk analysis shall address the specific WD design and features. Measures taken for risk reduction
shall consider aspects such as handling of process chemistry, heat or burning risks to user, ease of use,
ergonomics and the knowledge, experience and training of the user.

NOTE 1S0.121400I8] o 1BCc 21509 1 [18] com e onaida £t e ol ] s £o i b o
OF 161 o—r €ahi-proviaerartrerRerpraritrormation:

TOO-TZ=TUY

5.2.4 Rjsk assessment and risk control for WD design and software shall be performed follpwing the
procedures and requirements given in ISO 14971. Specific requirements and results shallbe €stablished and
documented.

5.2.5 Application of usability engineering/human factors shall be considered during WD|and WD
software (design.

NOTE See IEC 62366-1.[15]
5.3 Tanks

5.3.1 Tanks for storing process water within the WD shall be:
a) free-dlraining;
NOTE Any residual water can be a source for growth of microorganisms.

b) locat¢d such that they can be cleaned and disififected without dismantling any part of the machine other
than hormally removable panels and retainers;

c) eithef drained down automatically when the machine is switched off or fitted with a manual drain
system accessible to the user;

d) fitted with a means to indicate'to the operator that a tank is overflowing;

e) fitted with a means to indicate to the operator the level of water remaining in the tank.
5.3.2 Water quality shall'be considered in accordance with 5.23.

5.3.3 When water)is to be heated, the temperature to which it is heated shall be controlled within the
limits sp€cified forthe process.

5.3.4 When heat sources are installed, theyv shall be accessible for maintenance

5.3.5 In order to meet microbial specifications, rinse water used in the final stage after disinfection shall
be of potable quality (see Reference [18]), or better, and may be taken from a built-in water tank only under
at least one of the following conditions:

a) therinse water in the tank is kept constantly at a minimum of 70 °C;
NOTE1 Inorderto maintain a minimum temperature of 70 °C the tank would have to be maintained at a higher
temperature, e.g. 75 °C, so that when the supply is replenished by incoming cold water the temperature remains
above 70 °C.

b) the rinse water is automatically disinfected in the process immediately prior to the rinse;
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NOTE

c) theri

2 See 5.23 for specific requirements for water supply.

nse water is filtered to remove suspended particles of a size greater than 0,2 pm.

5.4 Loading and unloading doors and their controls

5.4.1 General

5.4.1.1 The arrangement of doors shall be as specified [see Clause 10 n)].

WD can be fitted with either one door, which serves for both loading and unloading, or be double-ended.

NOTE

5.4.1.2
means of

Continuous process machines do not have conventional doors (see 5.4.5).

h gasket or a labyrinthine (tortuous path) system.

The door-seal shall prevent liquid passing the seal interface during an operating cyde, e.g. by

For the pyrposes of maintenance and replacing a door-seal gasket, provision shall beymade to perit access

to the cor

Requirem
air, circul

When tes
process.

The desig
are openg

5.4.1.3
correct fu

5.4.1.4
unlocked

Conformi

5.4.1.5
restricted

5.4.1.6
of an acce

5.4.1.7
shall be iy

tact surfaces.

ents for the door interlock system in association with supply of services (e.g. steam, co
hting water) to the chamber are specified in IEC 61010-2-040:2020;Clause 15.

ted in accordance with 6.5.2, there shall be no escape of process fluids sufficient to i

d will be discharged to drain.

nction to be verified [see 8.3 f)].

and opened only after completion of-the operating cycle.

[y shall be tested by the method-described in 6.3.2, 6.3.4 and 6.3.7.

[f a fault occurs during.an operating cycle, it shall be displayed and access to the loa
(see 6.3.5, 6.3.7).

For WD in whichyaccess to the load is restricted by means of locked doors this shall requi
ss device to release the door lock and gain access to the load (see 6.3.7.3).

A deviCe;or devices, shall be fitted to enable the secure fastening of a door in the open po
accordance with the requirements of IEC 61010-2-040:2020, 7.101 and 7.102.

mpressed

mpair the

n of door(s) and door opening(s) shall ensure that any'vesidual water present when the door(s) is/

The instructions for use shall provide sufficient details of the setting of all interlocks to allow their

After initiation of an operating cycléthe doors for loading and unloading shall be capable of being

1 shall be

Ire the use

Kition and

5.4.1.8

It shall not be possible for the operator to start the process if the doors are not locked. Conformity
shall be tested in accordance with 6.3.1.

The control system can include provision of an override facility for maintenance purposes.

5.4.1.9 Means shall be provided to enable the door(s) to be opened manually if the WD becomes isolated
from any of the services powering the door mechanism (see also [EC 61010-2-040:2020, 7.101, 7.102, 7.106,
7.107,7.110 and 13.1.102).

Details of this procedure shall be provided in the IFU.
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5.4.2 Control of manually operated doors

An explanation of the manual action required to lock the door shall be provided for the operator. In addition,
if the unlocking procedure is not the reverse of the locking procedure, there shall be an indication to the
operator of the manual action required to unlock the door.

[fnecessary, the indication should be clearly displayed either on the door or on its handle or hand-wheel. Explicit
instructions should be displayed on the facing panel adjacent to the door or on the operator's control panel.

5.4.3 Control of doors of a double-ended WD

5.4.3.1 The control initiating the operating cycle shall be at the loading side of the WD only. When the
loading dpor is closed and locked, it shall not be possible to open the unloading door until thg WD has
completed a successful operating cycle, i.e. without showing a fault (see 6.3.3 and 6.3.4).

5.4.3.2 [fa fault develops, it shall only be possible to open the loading door (see 6.3.5 and 6.3.7).

5.4.3.3 [t shall not be possible for an operator at one end of the WD to open or close a door at th¢ opposite
end unleds it does not present a hazard and potential for harm. In addition, it shall not be possihle for the
doors of § WD to be opened simultaneously to permit free passage of air through the WD, und¢r normal
operation|

5.4.3.4 |Avisual display shall be provided at each end of the WD to-tidicate when the cycle is in grogress.

5.4.3.5 [The indication “cycle complete”, or an equivalent indication, shall be cancelled when the finloading
door is ufplocked, and the loading door shall remain locked until the unloading door has been lodked again
(see 6.3.4).

5.4.4 Internal doors and access ports

If any intprnal doors or access ports can be opened and closed by an operator without the use| of a tool,
then meaps shall be provided to prevent their opening if this is likely to adversely affect the lqad or the
environmlent in which the WD is located.

NOTE Such doors can be located between consecutive sections of multisection WD or access ports can|be located
on the outside of a WD.

5.4.5 Cpntinuous process-machine without doors

5.4.5.1 WD without doors shall have means to prevent the transfer of contamination from the loading to
the unloafling side.

5.4.5.2 WD without doors shall have means to prevent the operator from gaining access to the load during
a normal pperating cycle before its completion.

5.4.5.3 WD without doors shall have means to prevent the escape of fluid (e.g. liquids, aerosols and
vapours) from the WD during an operating cycle.

5.4.5.4 For WD in which access to the load is not restricted by means of doors, the method of precluding
access during an operating cycle (see 5.4.4) shall not be circumvented without requiring the use of a key,
code or tool if a fault occurs.
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5.5 Pipework and fittings

5.5.1 The pipework, pumps, valves and fittings of the WD, and if applicable, of the load carrier(s), shall be
constructed, installed and/or operated so that any residual liquid will flow towards a drain discharge point
(see 6.5.4).

NOTE Residual water that does not drain from the internal pipework of the WD can provide an environment for
microbial growth; these microorganisms can then be available to recontaminate the disinfected load. Also, residual
fluids can lead to corrosion.

5.5.2 The pipework shall be so constructed that the dead volume is minimized. Conformance shall be
established by review of the design.

5.6 Spray systems

5.6.1 Spray nozzles shall be positioned to ensure complete contact of the spray with.all parts df the load
together yvith the appropriate load carrier(s) when loaded in accordance with the WDdnstructiong for use.

5.6.2 Npzzles and narrow lumen devices shall be protected from blockage bythe passage of partticles, e.g.
by the pr¢vision of a filter upstream of the nozzle(s) or lumen device(s) whi¢hwill remove particlgs of a size
which coyld block the nozzles.

5.6.3 All pipes containing nozzles shall be demountable, complete with bayonet, screw or othdqr fittings,
with all inside and outside surfaces easily cleanable and disinfectable.

5.6.4 All nozzles, which are intended to be removable bytthe user, shall be designed to be suitfable for a
minimum| of 250 matings.

Conformgnce shall be established by review of the design verification data.
Means shall be provided of identifying that removable nozzles have been installed in their correctposition.

All fittings shall be designed to prevent misalignment when nozzles and associated systems are dssembled
or reassembled.

5.6.5 It|shall be possible to check'that the spray nozzles are not blocked and that the spray arms gre free to
move to the extent specified. The method to be used shall be specified in the instructions for use [gee 8.3 b)].

5.6.6 It|shall be possibletg check that fixed nozzles intended to provide fluids for the irrigation|of hollow
and lumep devices progide the specified flow of water and/or aqueous solutions. The method tp be used
shall be specified in thé instructions for use [see 8.3 b)].

5.7 Dosing systems

AN ol 11 £ire ol il 3 i £, rs 1ls £l < 4 H £ 211
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chemicals.

5.7.2 Each system shall be provided with means to adjust the volume admitted. Access to the means of
adjustment shall require the use of an access device.

The means of adjustment shall be manual or automatic.

NOTE Access to the means of adjustment can be restricted, e.g. to the manufacturer, their agent, or authorized person.
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5.7.3 The stage(s) of the operating cycle and other specific conditions, if applicable (e.g. temperature,
time) at which each dosing system admits chemical to the WD shall be under the control of the automatic
controller.

5.7.4 Eachdosingsystem shall be provided with means to determine, directly or indirectly, that the volume
admitted and the time within the operating cycle when the admission occurred were as programmed in the
automatic controller.

Failure to

admit the specified minimum volume shall cause a fault to be indicated.

Conformity shall be tested in accordance with 6.9.1 or by a specified method of demonstrated equivalence.

575 T
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he measurement accuracy and reproducibility of the control of volume admitted for.e
stems shall be specified.

'y shall be tested in accordance with 6.9 or by a specified method of demonstrated '€quiv

ne WD shall be fitted with a system that will indicate when there is (aré) insufficier
5) available for the next cycle.

Ly shall be tested in accordance with 6.9.2.
|d temperature protection

D intended to process items that can be damaged.if the pre-set temperatures are
rovided with one or more temperature cut-outs to.protect the load from exposure to
ire.

uld be set to operate at a temperature low enough to prevent damage to thermolabile &
for processing.

e temperature cut-outs shall be capable of being manually reset.

hen used to limit the temperature of any medium coming into contact with the load, ten
hall operate at a temperaturé&not more than 5 °C higher than the highest temperature pr
brature control or temperature-limiting device (see 6.8.5).

temperature, and pre-set temperature cut-outs.

r WD in which'the load is heated and/or thermally disinfected by steam heating, the char
fed againsfla-rise in pressure above the designed working pressure of the chamber wher
fe with €:5.5. A chamber designed to work at atmospheric pressure shall not exceed atr
py moxe than 20 kPa [see [SO 61010-2-040:2020, 7.105].

hch of the
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exceeded,
excessive

quipment

hperature
ovided by

bt at their

nber shall
tested in
nospheric

59 Pr

i . ' 11s adn.
CCOO LCIIIPTIAdtUI T CUIILT UL IS

5.9.1 When tested in accordance with 6.8.2, the process shall meet the following requirements:

a) for thermal disinfection, the temperatures recorded on the surface of the load and load carrier(s) follow
the temperature profile specified for the disinfection stage and are within -0 °C and +5 °C of the set
disinfection temperature for each specific disinfection temperature;

b) for chemical disinfection, through the disinfection stage and when tested as described in 6.8, the
temperature recorded on all surfaces of the device being processed shall follow the temperature profile
specified for the disinfection stage and shall be

1) notlower than the disinfection temperature specified for the WD and disinfectant;
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2) n

ot higher than the maximum temperature specified for the disinfectant;

3) nothigher than the maximum temperature specified for the types of loads for the particular type of

d

isinfectant.

NOTE 1 Several disinfection temperatures can be set for the disinfection stage.

c¢) the temperatures recorded on the surface of the load and load carrier(s) for all the other stages and are
within -0 °C to +5 °C of the relevant set temperature profile for each stage;

NOTE

2 Several temperatures can be set for a specific stage.

If the washing temperature band is wider than 5 °C, the cleaning efficacy of the washing stage with

a speg
temp

d) the te
consi

e) theh
not le

ciffed—detergent—shattbe—demonstrated—durimg—type—testing—at—the i —amnd
brature of the specified washing stage temperature band (see 4.2.1).

stent within 2,5 °C for the last three of four test cycles (see 6.8.2.3);

blding time(s), as determined from the measured temperatures on the surface of the loa

f) duri
carri
obtai

g) during each temperature controlled holding time, the tempetatures shown on the chamber ten

indic

h) the tg
testi
clean

i) durirlg each holding time the temperature nieasured on the surface of each load item does not

by m

j) atths

59.2 W
the proce

a) for th

profile specified for~the disinfection stage and are within -0 °C and +5 °C of the set di

temp

(or t]e specified A, value has been obtained);

ss than that specified for each disinfection temperature that prevails during the disinfec

g each disinfection holding time the measured temperatures on the surface of the load
r(s) are within the disinfection temperature band specified (or the specified A, value
hed);

htor and/or recorder are within +2 °C of the temperature measured at the automatic conty

mperature indicated/recorded by the WD instfuments are within +2 °C of that record
1strument from the sensor adjacent to the reference sensor throughout each holding peri
ing and disinfection stage;

re than 4 °C and does not differ from'that in other load items by more than 4 °C;

end of the operating cycle the temperature sensors are found to have remained in positi

hen tested in accordance.with 6.8.3 the temperatures attained on the chamber walls th
5s shall meet the following requirements:

ermal disinfection the temperatures recorded on the surface of chamber follow the ten

brature for eaely'specific disinfection temperature;

naximum

mperature profile obtained for the temperature controlled stages of the operating cycle shall be

] items, is
fion stage

and load
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on.
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b) for chemical-disinfection, throughout the disinfection stage and when tested as described in 6.8, the

temp

braturerecorded on the surface of the chamber shall be:

1) njotdower than the disinfection temperature specified for the WD and disinfectant;

2) n

ot higher than the maximum temperature specified for the disinfectant;

c¢) the temperature profile obtained for the temperature controlled stages of the operating cycle shall be
consistent within 2,5 °C for the last three of four test cycles (see 6.8.2.3).

5.10 Switches, gauges and indicating devices

5.10.1 The operating cycle shall be started by a method which is clear to the operator but prevents
accidental operation. Examples include a physical switch, touchscreen interface or an electronic ID method.
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5.10.2 The user interface intended to be used by the operator shall be marked with an appropriate symbol
or labelled with a description of the function. The instrument reading and legend shall be legible at a distance

of 1 m fro

m the machine when tested in accordance with 6.6.2.

5.10.3 The symbols to be used shall conform to the requirements of IEC 60417-DB or ISO 7000. When new
symbols are defined these shall be designed in accordance with the requirements of IEC 80416-1.

5.11 Process verification

5.11.1 The WD shall be fitted with means to verify and/or record the attainment of the specified process
conditions.

511.2 T
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thermal disinfection conditions:
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N
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c) verifi
varia

e nature and extent of monitoring shall be commensurate with the intended use of the
rising from not detecting a failure to attain the specified value of one or more critic{

e choice of process verification system shall be based on a documented risk’analysis in a
14971, which shall include consideration of the intended use of the WD and the nature
stem.

he of the following three levels of process verification [a), b) or ¢)] shall be used:
cation by the operator of the attainment of cleaning and disinfection:

he WD shall be equipped with a temperature indicatot;independent from the controlle
he operator to verify attainment of the programmed cleaning and disinfection temperatu

OTE 1 This can be used when, because of the'nature and intended use of the load, the 1
om use of the product, after cleaning and disinfection stages not achieving predefined values, is

cation of process variables, independent from the controller, of the attainment of cle

he WD shall be equipped with a teniperature and pressure recording system, separate to,
ne main controller, with sensors.and signal processing independent from the controlling
ecord the attainment of theprogrammed cleaning and disinfection conditions;

his shall be used when;“because of the nature and intended use of the load, it is ned

he limits established’during validation.

e established’by assessment of cleaning.

cation ef process variables, independent from the controller, of the attainment of thos
bles\affecting both the cleaning and disinfection conditions:

load and
1l process

rcordance
bf the WD

- to allow
res;

isk arising
ow.

ining and

or part of
ystem, to

essary to

provide confirmatory evidence that the cleaning and disinfection stages have taken plgce within

OTE 2 This provides no verification of the adequacy of the cleaning stage; cleanliness of the load can

€ process

— t

ne VWD shall be equipped with a recording system, separate to, or as part oI the main controller,

with sensors and signal processing independent from the controlling system, to record the critical
process variables. The selection of monitored variables shall be based on a documented risk analysis
as being critical to the satisfactory outcome of cleaning and disinfection processes (see also 5.18.2.6

a

NOTE 3

nd 5.18.2.7);

provided that the signal treatment of each sensor is treated by distinct software tasks.

NOTE 4

The control sensor and the verification sensor can be linked to the same control system

This can be used when, because of the nature and intended use of the load, it is necessary to

provide confirmatory evidence that both cleaning and disinfection stages have taken place within the limits
established during type testing.
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NOTE 5 This includes WD for products which will be used without further processing and
risks arising from an unsatisfactory cleaning and/or disinfection stage are unacceptable.
NOTE 6 This verification of the cleaning process provides assurance of cleaning for those

where the

items that

cannot be visually inspected (e.g. those with long narrow lumens). Also, verification of the cleaning process
can enable the use of a statistical sampling approach to the inspection for cleanliness of other load items.

5.12 Instrumentation and controls

5.12.1 Instruments and controls shall be designed, positioned and protected so that their performance as
specified in this document is maintained when operating in an ambient temperature range of 5 °C to 40 °C
and with a relative humidity not exceeding 80 % for temperatures up to 31 °C decreasing linearly to 50 %
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bensing point, these points shall continuously indicate the active sensor thatis being mor

fication of sensor location shall be sufficient to allow the operator to understand the sig
rument reading, e.g. “pre-rinse temperature”.

e characters on each indicating instrument or display shall be clearly visible at viewing
and 1,0 m when tested in accordance with 6.6.2.

r calibration purposes, each instrument system shall. be provided with a means of a
emoving it from its position. The system of adjustmentshall be protected, e.g. by means
g screw, against inadvertent readjustment.

bcted sensor shall be easily removable or replaceable.

bntly verified during an operating cycle.

least one temperature sensor shall be located in a position which was previously dg

ine that all surfacesywhich are required to be cleaned and disinfected throughout thd
ill attain the cleaning and disinfection temperatures for the required time.

hod of testing, See ISO 15883-2, SO 15883-3, ISO 15883-4, ISO 15883-6, or ISO 15883-7.

pints additional to those specified may be required for the purpose of controlling interlo

(if fitted)

némanner in which the temperature sensors are connected to the controller, indicator ang

ion and, if
h, to more
itored.

rnificance

distances

ljustment
of a cover

n, adjustment and verification of calibration should be carried out only by trained and authorized
personnel.

bls to be

termined

Fepresentative of thelowest temperature achieved within the load. This shall make if possible

load and

rks.

| recorder

shall ensure that any diiference between the measured temperatures that exceed Z °C during the
holding period of any stage can be determined. This shall be achieved either by comparison of the displayed
temperatures on the recording and indicating thermometers or by the indication of a fault at the end of the
operating cycle.

5.12.8 Atleast the following status indicators shall be located at the loading end of the WD:

a) visua

b) visua

1 display indicating “in-process”;

1 display indicating “fault”;

¢) hours run meter or cycle counter that cannot be re-set by the user;
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d) visual display indicating “operating cycle complete”;
NOTE “Operating cycle complete” is not applicable to a continuous process machine.
e) ‘“insufficient process chemicals to complete cycle” indicator;

f) atemperature indicator showing the temperature attained at a reference point within the WD during at
least the cleaning, disinfection and drying stages of the operating cycle.

In addition, an audible indication, capable of being muted (i.e. reduced in volume), can be fitted.

Visualisation of the hours run meter or cycle counter can require interrogation of the process controller.

5.12.9 TheTollowing instruments and status indicators shall be Iocated at the unloading end of tle double-
ended W

a) visual display indicating “in-process”;
b) visual display indicating “operating cycle complete”;

NOTE “Cycle complete” indication is not applicable to a continuous process machine.
c) visuall display indicating “fault”.

In additiop, an audible indication, capable of being muted, can be fitted.

5.12.10 Failure of any control sensor during any stage of thé process shall cause a fault to be jndicated.
This shall be tested as described in 6.3.5.

5.12.11 The location of sensors shall be deterniined to ensure that the conditions s¢nsed are
represenffative of the process conditions that are to_be controlled e.g. flow through hollow apd lumen
devices, spray pressure, foam limitation.

5.13 Tempperature indicating systems

5.13.1 Tgmperature sensors shall be, either platinum resistance types conforming with Class B of
[EC 60751:2008 or thermocouples conforming with one of the international tables specified in [folerance
Class 2 of|{IEC 60584-1:2013 or other systems of demonstrated equivalence.

5.13.2 The WD chamber temperature indicating system shall:
a) Dbe either digital or analogue;
b) be graduated in'degrees Celsius;

c) have p scalewhich includes the range 5 °C to 99 °C;

NOTE|1C~ WD with a drying stage can have a scale range greater than 99 °C.

d) have a measurement accuracy of £1 °C over the scale range;
e) for analogue instruments, be graduated in divisions not greater than 1 °C;
f) for digital instruments, have a resolution of at least 1 °C;

g) when used for a control function, have broken sensor protection to fail safe in its control function
application;

h) have an ambient temperature error compensation not exceeding 0,08 K/K;

i) have means to be adjusted in situ by the use of an access device.
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NOTE 2

It is unlikely that these performance requirements can be met by bi-metallic-type indicating thermometers.

5.14 Pressure indicating systems

Pressure

indicating systems when fitted shall:

a) be either digital or analogue;

b) begr

¢) have

aduated in kilopascal (kPa) (graduation in mbar or bar is an acceptable alternative);

a measurement accuracy of +5 kPa;

d) have ascale range such that the maximum intended operating pressure does not exceed 80 % of full scale;

e) for anjalogue instruments be graduated in divisions not greater than 20 kPa;

f) for dirital instruments have a resolution of 1 kPa or better;

h) when| used for a control function, have broken sensor protection to fail safe in its contro

g) bead
appli
i) have

usted to a measurement accuracy of at least +5 kPa at the operating pressune;

ration;

means to adjust in situ by the use of an access device.

function

When digital pressure indicators are used, an additional mechanically actuated indicator can bg required

to comply

purpose,

If a kPa scale is used, then the instrument should be labelled to indicate whether this measu|

absolute

5.15 Volume/flow indicating devices

5.15.1 V
as a flow-

5.15.2 Vglume indicating devices shall:

a) bem

contdct with the volume,indicating device used within the WD;
b) be mg¢asured in litres.op ml when indicating a displayed measured volume;

c) clearly indicate ‘gd/no go’ circumstances when used for gauging purposes;

d) beca
— meas

— Imeas

he requirement for adjustment in situ is waived.

I gauge pressure.

Fate depending upon the requirements of the specific application within the WD.

hterially compatible with/ process fluids, air, temperatures and pressures intended to

ibrated-in' place or be easily removable for calibration with

Lrement accuracy: £5 % of full scale;

with national pressure vessel regulations. When an analggue instrument is provided onlly for this

rement is

lume/flow indicating devices shall measure volume of process fluids or air either accumulative or

Come into

urement resolution: +1 % of full scale;

— temperature compensation: 0 °C to 95 °C.

NOTE

Volume can be determined using a flow indicating device (see 5.15.3).

5.15.3 Flow indicating devices shall:

a) be materially compatible with process fluids, air, temperatures and pressures intended to come into
contact with the volume indicating device used within the WD;

b) display flow in litres or ml per unit time;
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¢) be calibrated in place or be easily removable for calibration with
— measurement accuracy: +5 % of full scale;
— measurement resolution: +1 % of full scale;
— sampling rate: atleast every 5 s;

— temperature compensation: 0 °C to 95 °C.
5.16 Timing equipment

5.16.1 Precess-econtrel-timers-shat-have-a—te Re-Fep e order of

magnitude better than the time intervals which they are intended to measure.

5.16.2 Time indicators, including chart recorders shall:
a) be graduated in seconds or minutes;
b) have p measurement accuracy of £2,5 % for periods up to 5 min and for periods above 5 min of +1 %;

¢) have means to adjust in situ by means of an access device.
5.17 Operating cycle indicating equipment
5.17.1 There shall be a visual indication of the stage reached inthe operating cycle.

5.17.2 The operating cycle counter or hours run meter shall’'display a minimum of five digits and shall not
be capablg of being reset by the user.

5.18 Re¢ording systems (if fitted)

5.18.1 Cycle control recorders

When a dycle control recorder is fitted the sensors and/or signal amplifiers and/or A to D (Analogue to
Digital) cpnverters used to provide-the recorded information shall also be used to provide the input to the
control system.

NOTE These recorders only provide evidence of the parameters set for the operating cycle and that the process
has been cprried out in accordance with the programme; they do not provide independent evidence that the required
parametertfs, e.g. disinfection temperature, were obtained. In the event that a sensor, or the signal process|ng system
associated|with it is out©fcalibration and providing an erroneous indication of the conditions within the WD, this will
not be appprent from.the cycle control record.

5.18.2 Processverification system

5.18.2.1 The sensors connected to the process veritication system shall be independent of the sensors used
for process control functions.

Two or more sensors located in the same housing can be considered as separate sensors.

5.18.2.2 When a microprocessor based system is used any signal amplifier and A to D converter shall be
separate from those used by the controller.

5.18.2.3 When the same microprocessor is used for the controller and process verification recorder the
system shall include a watchdog timer.
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5.18.2.4 The process verification recording system shall be fitted to record the key variables of the process
throughout the operating cycle.

5.18.2.5 The measuring systems shall have an accuracy and resolution not less than the accuracy and
resolution of measurement required to control the WD.

5.18.2.6 When entire process verification recording is required, the process variables known to affect
performance shall be measured.

These should include at least:

a) the temperature of water or air in each chamber at each stage in the operating cycle;
b) the V(I)lume of water and each process chemical admitted, together with the point in time atywh
admitted during each stage of the operating cycle;
NOTE The process chemical can be recorded as a volume or a concentration.
c) thetgmperature of water in each heated storage tank;
d) the gressure and/or flow of water/aqueous solutions supplied to each load during wag
rinsifg stages;
e) the eIectrical conductivity of the final rinse water.
5.18.2.7 [The minimum performance characteristics of the meastirement systems shall meet or e
following|requirements.
a) Templerature
— mnpeasurement accuracy: 1 % over the range 0-2€ to 100 °C;
— rpsolution: 1 °C or better;
— spmpling rate: at least every 5 s.
b) Presdqure
— npeasurement accuracy: 5% over the range 10 kPa to 1 000 kPa;
— rpsolution: 1 kPa op-hetter;
— sphmpling rate: at Jeast every 5 s.
c¢) Condfpctivity
— npeasurerment accuracy: not specified when <5 puS/cm;
#H2,544S/cm over the range 5 uS/cm to 50 puS/cm;
+5%>50S/cm;
— resolution: 1 % of reading or 0,1 uS/cm whichever is greater;
— sampling rate: atleast every 5 s;
— temperature compensation: over the WD operating range.
d) pH

ich it was

hing and

xceed the

measurement accuracy: £0,5 pH units;

resolution: 0,1 pH units;

© IS0 2024 - All rights reserved
32


https://standardsiso.com/api/?name=1d0947ad7feb0bfcb3b2c70a255fc6c7

5.18.2.8
conditionk specified [see 8.3 €) 3)].

sampling rate: at least every 5 s;

temperature compensation: over the WD operating range.

Volume/flow

NOTE

instrumenft management system or ‘track&trace-system’.

should be|produced on the unloading side of the WD.
5.19 Conptrol systems
5.19.1 The WD shall be provided with anaitomatic controller.

5.19.2 The control system(s) shall be capable of being programmed with the conditions pre-s
relevant, for each stage of the opérating cycle.

5193 T

5.19.4 The valuesshall be specified for each cycle variable programmed into the automatic contr
that the perforntance requirements in Clause 4 are met.

5.19.5 The-automatic controller shall ensure that the operating cycle is reproducible within the|

measurement accuracy: +5 % of full scale;
resolution: 1 % of full scale;
sampling rate: at least every 5 s;

temperature compensation: over the WD operating range.

The recorder shall produce a record that shall remain permanent for the time-an

The user can require the information from the digital recorder to link into their system, for e

1 storage

kample, an

A unique [identifier shall be used that will allow identification of each operating.cycle (e.g. operating cycle
number).

5.18.2.9 [The recording of data shall be sufficient to ensure that any-deviation outside the permitted
tolerancep can be identified (see 5.22).

5.18.2.10 For calibration, adjustment and verification of calibration, means shall be providefl to allow
adjustment of the recorder by the use of an access device.

5.18.2.11 Unless otherwise specified, if a printed\record is created for a double-ended WD, then it

et, where

e automatic contreler shall check the attainment or otherwise of the pre-set process parameters,
within pre-determined {itnits, essential to the efficacy of the operating cycle.

oller such

specified

limits during each subsequent cycle.

5.19.6 Itshall not be possible to adjust the process parameters during the progress of an operating cycle.

5.19.7 Recording instruments shall be selected to be compatible with the automatic controller.

5.19.8 Access to control devices, including access for the purpose of setting the cycle variables, that can be
operated without dismantling the control or moving it from its fixed position on the machine, shall only be

by means of an access device.
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5.19.9 When WD are programmed for a number of operating cycles, the required cycle shall be selected by
key, code tool.

5.19.10For maintenance, test purposes, and in cases of emergency, means shall be provided to permit
manual progression of the automatic controller programme. The selection of this manual facility shall be by
means of an access device different from the one specified in 5.19.9.

5.19.11 When manually operated for maintenance, test purposes and in cases of emergency, the automatic
programme sequence shall automatically switch off.

5.19.12 Any control which is pre-set, but adjustable, shall either be located behind a lockable panel or require

the use o
5.19.13T

5.19.14 W
operating
service, i.

5.20 Ov¢

5.201 T
a) rema
b) allow

c) onlyl

5.20.2 W
and authd

a) require an access device, different framythose specified in 5.19.8, 5.19.12 and 5.20.1 c);

b) notb

When usi
view the

5.21 Mig
When a nj

a) Acces
progi

AT access device for itsadjustment.
le manual advance system shall only allow the sequential selection of one stage ata time

ith the exception of continuous process machines, the controller, at the complétion of a §
cycle, shall indicate “cycle complete”. This indication shall be failsafe in the event of fail
e, air steam, electricity, water or drainage.

brride of automatic control

ne override control accessible to the operator from the control panel shall:
n inoperative unless a fault has occurred;
the manual control of the door(s);

pe activated by the use of a key, code or tool, different from that required for the operatin

hen an override control is provided, which is intended for use during testing of the WD by
rized person, operation of this override'shall

e dependent on a fault havingoccurred.

hg the access device specified in item a) it shall be possible for a trained or authorized
VD sensor indicatiors simultaneously.

roprocessor control systems
icroprocessor control is used, the following shall apply:

s shallzbe restricted by a code and/or mechanically to prevent unauthorized altej
apmimes.

uccessful
ire of any

g cycle.

atrained

person to

ations to

b) It shall be provided with means to monitor the voltage or current present at each output and the
condition of each output.

¢) Itshallbe provided with means to isolate digital inputs and outputs from the microprocessor electrically,
e.g. opto-isolators, and with means to monitor the condition of each input and the adjustment or
performance of each sensor. A “manual” mode of the controller giving visual access to input states would
be appropriate to meet the requirements of items a) and b).

d) It shall not be possible to change process parameters without use of codes or keys, and the control shall
not require the use of additional external equipment. If the variable process parameters are affected by
internal automatic controller action or by remote control functions, they shall be protected such that
their value is not changed beyond those limits set that will prevent the process integrity or safety being
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f)
g)

h)

5.22 Faylt indication systems

prejudiced. Where such a process parameter is adjustable by more than one control, any value displayed
shall be the value currently active or shall have a clear indication that this is not the current value.
Documentation shall explain the effects and sources of such adjustments.

It shall be provided, where applicable, with batteries for maintaining the programme data memory.
Such batteries shall be charged by the control system and have a lifetime of not less than 5 years. Means
shall be provided to retain the programme memory. The loss of battery power shall not cause a fault
condition which could affect the process or cause a safety hazard and shall be evident to the operator.

It shall contain all the components necessary for its function (excluding sensors and their controller).

It shall be provided with a watchdog system for the safe operation of the process. The microprocessor
shall monitor all sensors, at an interval not greater than 5 s.

It shaI]l be provided with an indication system for displaying faults and errors. The display shalll identify
the fqult or error by means of a code or in plain language (local).

Embddded software shall be validated using state of the art processes and taking into account the
princjples of development life cycle, risk management, validation and verificatio1i

NOTE IEC 62304:2006/A1:2015 [14] can support activities to be performed.

Contijol system software shall possess adequate measures to mitigate dgainst external securify threats
when| connected to external networks or media devices.

5.22.1 If|the values of the cycle variables are outside the speeified limits (see Clause 4), or a fdilure of a

a)

b)

service o¢curs sufficient to prevent the attainment of these-¥ariables, the automatic controller sha]l :

o

causq a visual indication that a fault has occurred:(additionally, an audible alarm system, which should

be myitable, can be provided);

causq a visual indication of the stage of the cleaning/disinfection cycle at which the fault oc¢urred, or
the npture of the fault.

5.22.2 Ifjthe WD is fitted with a printer, the indication of fault shall also be printed and readily id¢ntifiable.

5.22.3 After a fault has been indicated, the automatic controller shall allow the WD operating cycle to be
terminatgd without causing a §aféty hazard. Any user intervention shall require the use of an accgss device.
A visual display of fault shallcontinue at least until the door-locking mechanism is released by thg use of an

access device.

NOTE It is assumed-rhat the WD load has not been subjected to the disinfection stage.

5.22.4 F¢r double-ended WD, after a fault has occurred, any load that has not been satisfactorily grocessed,

shall be djseharged on the loading side of the WD.

5.23 Water supply

5.23.1 The quality of water required for each process stage shall be specified. When necessary for the
efficacy of the process, means shall be provided to monitor the attainment of this water quality in the WD,
either periodically or continually for each cycle.

NOTE1 The quality of water can include consideration of chemical purity, hardness, particulates, temperature,
microbial contamination, etc. Specific recommendations are given in country-specific guidances ANSI/AAMI ST 108[3¢]
and Reference [39].

NOTE 2  The water treatment process can adversely affect the efficacy of the WD.
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The monitoring function may be provided by equipment external to the WD, installed on the water
supply system.

5.23.2 The WD shall be designed to operate with the quality of water as specified (see 5.23.1).

NOTE1 Some WD can require treatment of potable water for use in the WD. Water treatment equipment can
include, e.g. a softener, de-ionizer or reverse osmosis plant.

NOTE 2  Many of the attributes of the water supplied to the WD can affect the efficacy and or efficiency of the
process. These can include variations in water hardness, pH, and microbial contamination.

Specific requirements for particular applications are specified in ISO 15883-2, ISO 15883-3, ISO 15883-4,
ISO 15883-6, or IS0 15883-7.

5.23.3 The quality of the water available for supply to the WD shall be tested in accordance Wwith §.4.

NOTE Local regulations can exist. For example, EN 1717[22] gives requirements for backflow protectiof.
5.24 Venting and drainage systems

5.24.1 The WD shall be vented in one of the following ways:

a) directly to the atmosphere external to the building;

b) indir¢ctly into the drainage system via a condenser;

c) into the working area without adversely affecting the safety,of the operator.
Where a yent discharges into the working area, a condenserer microbiological filter can be requird.
If specifigd by the purchaser, ductwork can be supplied{see 6.5.5 and 10 0)].

In case of[noxious discharges, attention is drawn te the requirements of IEC 61010-2-040:2020, 13{1.101.1.

5.24.2 The design of the venting system shall ensure that the pressure within the chamber is djischarged
solely thrpugh the vent when tested as described in 6.5.5.

5.24.3 If|a condenser is used for indirect venting, the water seal between the chamber and the drain shall
not be digcharged.

5.24.4 When a ductworkccofinection is required the connection shall ensure that any condensafle will not
dischargd onto the outet surface of the WD.

5.24.5 Means shall be provided to ensure that any condensate draining from the ductwork will npt contact
the load (see 6.5:6). When tested in accordance with 6.5.6 all surfaces of all items in the load shill be free
from detédctable traces of water.

5.25 Drainage

5.25.1 The design of the drainage trap shall include:
a) awater seal;
NOTE1 Local regulations applicable to the water seal can exist.

b) a trap which is removable for cleaning and disinfection or is fitted with an accessible cleaning and
disinfection port.

NOTE 2  This can be provided as part of the building installation.
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5.25.2 If after completion of an operating cycle the water level within the chamber remains above the
lowest point of the chamber door seal the control system shall cause a fault to be indicated.

When tested in accordance with 6.3.8, a fault shall be indicated once the water level is above the lowest
point of the door seal at the end of the operating cycle and it shall not be possible to open the door without
the use of an access device.

NOTE Blocked drain protection is intended to prevent spillage and minimize the risk of cross-contamination.

It is possible that this test will not be required if the design of the WD prevents the fluid level within the WD
chamber reaching the level of the door.

5 26 Air filtarcinctallad swithin thaoa YAID

TITCCT J IITJCOIIC O VY ICIITIT CIIC— VY 17

When thg WD is fitted with microbial retentive air filters, then the filter installation shall be|tested in
accordange with 6.11.

The filter[shall be readily accessible and easily removable for cleaning, testing and replacement.
5.27 Lodd handling and supports for use within the WD

5.27.1 When the WD is supplied with a system for supporting the load and/or a system for transferring the
load into pr out of the chamber the following shall apply:

a) The lpad shall be wholly supported and retained within the usable chamber space for the duration of the
operdting cycle;

b) The lpad carrier(s) shall either

1) be retained in the chamber by a mechanism which is only released when the transfer system is in
pllace, or

2) rpmain stable when partially withdrawf) and be fitted with a retaining device, which |has to be
bleased if the load is to be withdrawn further. The extent to which the load carrier($) may be
withdrawn and remain stable shalkbg’stated.

=

c) The fprce required by the operator, either directly or by the application of a mechanical devic¢ supplied
with the equipment, to removethe'load from the chamber does not exceed 250 N when fully l¢aded and
operdted in accordance withthe‘manufacturer’s instructions (see 6.7.1).

5.27.2 Means shall be provided to ensure that the transfer of the load into and out of the chambef does not
cause damage to the chamiber or the load.

NOTE Systems which cause high levels of local stress, e.g. point loadings, can also initiate corrosion ip stainless
steel matefials.

5.28 Trqlleys

5.28.1 If trolleys are used in conjunction with the WD to move loads and/or load carrier(s), then the
requirements in 5.28.2 to 5.28.8 shall apply.

5.28.2 The trolley shall be designed to allow the operator easily to align the trolley with the WD for loading
and unloading [see 6.7.2.2 b)].

5.28.3 The trolley shall be provided with means to collect liquid residues from the load to prevent these
from dripping onto the floor. The means provided shall be detachable for cleaning and disinfection [see
6.7.2.2 0)].
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5.28.4 The trolley shall be provided with swivel wheels or equivalent means to facilitate manoeuvring.

5.28.5 The trolley shall be designed to secure the load carrier(s) on the trolley during loading and unloading
and while traversing a gradient at a slope of up to 1 in 20 [see 6.7.2.2 €)].

5.28.6 The trolley shall be designed to remain stable when subjected to a force not exceeding 250 N applied
horizontally in any direction to the trolley whilst it is supporting its maximum design load [see 6.7.2.2 a)].

5.28.7 The trolley shall be fitted with a parking brake capable of retaining the fully loaded trolley on a
slope with a gradient of 1 in 20 [see 6.7.2.2 f)].

5.28.8 Tyolleys for use with WD shall be designed and constructed to facilitate cleaning and disirjfection of
the trolley between uses.

5.29 Environment

Unless otherwise specified, the WD shall be designed to operate in an ambient tefperature and|humidity
from 5 °Clup to 40 °C and up to 80 % relative humidity for temperatures up to 31 °C decreasing linearly to
50 % relafive humidity at 40 °C (see IEC 61010-2-040:2020, 1.4).

6 Testing for conformity

6.1 General

6.1.1 Inter-relationship of tests

The tests|described in this clause are reference tests intended for use in demonstrating conformity with the
specified frequirements of this document. They may bé/used in type tests, works tests, and in validation and
requalifidation tests, or in routine tests. Other tests and methods providing equivalent assuran¢e may be
used by tlhe manufacturer as the basis of claiming-conformity with this document. In any case of dispute, the
referenceltests given in this document shall:bejused.

The interfrelationship of the various test programmes, and guidance on the location where they would
usually b¢ conducted and on the respensibility for conducting the tests are shown in Annex A, Figlire A.1.

6.1.2 Cpnformity of WD, as-supplied, with ISO 15883-1

Documentary evidence that.the WD conforms with the requirements of both this document and thg relevant
part of the following doCuments ISO 15883-2, ISO 15883-3, ISO 15883-4, ISO 15883-6, or ISO 158B3-7 shall
be supplig¢d.

Testing o1 cleaningand disinfection efficacy of specificloads, if applicable, shall be carried out to substantiate
any perfofmarice'claims made for the WD.

6.1.3 Comformmity of WD; asinstatted, withr 1SO-15883-1
6.1.3.1 Validation

6.1.3.1.1 For WD, validation shall be considered as a total programme which consists of installation
qualification, operational qualification and performance qualification carried out on machines for which
there is documentary evidence from the manufacturer that they conform with the requirements of this
document.

The documentary evidence may be based on data from type tests and works tests, as appropriate.
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6.1.3.1.2 A programme of validation tests shall be applied to all WD claiming conformity with this
document.

6.1.3.1.3 If the WD has different operating cycles, the tests shall be carried out for each cycle type. Cycles
with similar parameters and load carrier(s) may be performed using worst case condition and load. A
justification shall be documented.

6.1.3.1.4 In the case where operating cycles using the same load configuration only differ by the length of
the different stages, the cycle being tested will be the shortest one proposed for validation and the longer
cycles will be validated by extrapolation.

6.1.3.1.5 The data from tie manufacturer (IMciuding Where appticabte the Tesulits of type tests gnd works
tests) and data generated by tests undertaken as installation tests, operational tests and perferniance tests
shall be fetained for comparison with subsequent tests to verify continued attainment-of)the| required
performahce by the WD.

6.1.3.2 [Installation qualification

Prior to §indertaking operational and performance tests on an installed WD, installation test§ shall be
carried ofit to ensure that all necessary services have been correctly supplied”and connected anf that the
WD is saff to operate (see IEC 61010-2-040:2020, 5.4.3).

The tests|and checks to be performed during installation qualification shall be specified, documgnted and
recorded.

6.1.3.3 [Operational qualification

The tests|and checks to be performed during operationakqualification shall be specified, documgented and
recorded.

Guidance(on those tests that should be included in-operational qualification is given in Annex A, Tdble A.1.

The testsgpecified in this document apply exeept insofar as the test methods and requirements arg modified
by the requirements of ISO 15883-2, ISQ~15883-3, ISO 15883-4, ISO 15883-6, or ISO 15883-7.|When no
relevant §ubsequent part of the ISO 15883 series exists, all relevant parts of the test programnies in this
document should be applied.

6.1.3.4 [Performance qualification

6.1.3.4.1| Performance gualification shall be performed after completion of installation qualifidation and
operationfal qualificatjon.

Guidance(on thoseltests that should be included in performance qualification is given in Annex A, Table A.1.

6.1.3.4.2| Performance qualification shall be performed on the introduction of new or modified ifems to be
cleaned ahd-disinfected, or new loading systems unless equivalence either to a validated referencelload or to
a previously validated item or loading system has been demonstrated.

6.1.3.4.3 Performance qualification shall be performed on the introduction of new process parameters
(including process chemicals).

6.1.3.4.4 Performance qualification shall demonstrate the attainment of the required
a) cleaning efficacy;
b) disinfection efficacy;

¢) drying efficacy, where applicable;
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d) absence of process residues (see 6.10.5).

6.1.3.4.5 Each cleaning and disinfection stage and each type of load and loading pattern for which the
process is valid shall be specified and documented. The limits for acceptable cycle variations shall be
specified and documented also.

Cleaning and disinfection performances specified in ISO 15883-2, ISO 15883-3, ISO 15883-4, ISO 15883-6,
or ISO 15883-7 are minimum requirements.

NOTE Regulatory authorities can specify more stringent requirements within the jurisdictions for which they are
responsible.

6.1.3.4.6[ For thermal disiniection processes, the specitied disinitection conditions shall be based|on either:

a) one dr more specified disinfection temperature(s) and a minimum time for which thesurfaces to be
disinfected will be subjected to at each temperature; or

b) aspefified 4, value.

6.1.3.4.7 | For chemical disinfection processes, the specified disinfection conditions shall be based on a
specified minimum disinfectant concentration for a specified minimum contaettime either:

a) withipn a specified temperature range, or
b) above¢ a specified minimum temperature,

and verified by confirmation of microbial inactivation.

6.1.4 Cpnfirmation of validation

Installatipn qualification, operational qualification and,performance qualification reports shall be|prepared
and apprqved by persons competent and responsible for preparing, reviewing and accepting the r¢ports.

NOTE Regional or national regulations can als¢.address these requirements, e.g. DIN 58341.[38]

6.1.5 Requalification

Requalifi¢ation shall be carried out

a) if changes or engineeringwork are carried out on the equipment and installation that could jaffect the
performance of the WD;

b) if results of routin€ tests of WD are out-of-specification compared to data determined durng initial
validation;

c¢) if W[ performance is out-of-specification;

d) if profcessiconditions (e.g. process chemicals) are changed;

e) atdefined intervals.

NOTE The defined interval can be determined by regulatory authorities or by risk analysis. Typically,
requalification is performed annually.

6.1.6 Routine and periodic tests

All calibration, maintenance and performance qualification shall be successfully completed, documented
and approved by a designated person before the WD is used.

Procedures for the routine testing of the WD, including all tests and checks and materials to be used, shall be
documented.
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WD shall be tested periodically in accordance with a documented schedule to demonstrate the continued
reproducibility of the validated operating cycle.

Guidance on those tests which should be included in process control and monitoring is given in Annex A,
Table A.1 under “Routine test". The recommended minimum frequency for routine testing is given in
Annex A, Table A.1 under “Routine test".

6.2 Instrumentation for testing

6.2.1 Temperature sensors

6 2 1 1 Tananmaratiien cancarce chall Lo oo tao-canca tha oo ot 1o 1 abionmc caaoifiad o th t t
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described in this document.

6.2.1.2 [lemperature sensors shall be either platinum resistance elements and.“confqrm with
IEC 60751:2008, Class A, or shall be thermocouples and shall comply with the relevant/internatipnal table
specified jn IEC 60584-1:2013, Tolerance Class 1, or other sensors of demonstrated equivalence.

6.2.1.3 [The performance characteristics of the temperature sensor shall notbe adversely affected by the
environmlent in which it is placed, e.g. pressure, hot detergent solution.

6.2.1.4 [The output from the temperature sensors shall be verified by immersing the temperatufge sensors
in a templerature source at a temperature known within +0,1 K ahd within the cleaning and dipinfection
temperatyire band. After calibration and adjustment the temperatures indicated by the temperature
measuring equipment connected to the temperature sensors shall not differ by more than 0,5 K.

6.2.1.5 [n order to avoid undue disturbance of the system being measured, the major diamefer of the
temperatfire sensors and their connecting leads which;will be located within the WD shall not exc¢ed 2 mm.

6.2.2 Temperature recording instruments

6.2.2.1 Pneor more temperature recordinginstrument(s) shall record the temperature from the minimum
number of temperature sensors at locations as specified in 6.8. They may also be used to verify the¢ readings
obtained from instruments fitted to the*WD.

6.2.2.2 [The temperature recording instrument(s) shall record the temperature from a minimum| of twelve
temperatfire sensors. The cliaiinels may be multiplexed or independent of one another. The data fecording
interval fpr each channelCshall not exceed 2,5 s. All data sampled shall be used for the interprgtation of
results.

6.2.2.3 [The scale range shall include 0 °C to 100 °C. The limit of error for the recording inptrument,
excluding{temperature sensors, between 0 °C and 100 °C shall not exceed +0,25 K when tested in ah ambient
temperatyize of (20 + 3) °C.

The additional error due to changes in environmental temperature shall not exceed 0,04 K/K.

6.2.2.4 For analogue instruments, the minor mark interval shall not exceed 1 K and the chart speed shall
be no less than 15 mm/min. The resolution shall be no less than 0,5 K.

6.2.2.5 Digital instruments shall register and record in increments of no more than 0,1 K.
6.2.3 Calibration

6.2.3.1 Calibration shall be carried out in accordance with the calibration instrument’s instructions by a
validated method using a working or reference standard that is traceable to a national standard.
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6.2.3.2 The calibration instrument shall have a valid test certificate and the calibration data shall include
a temperature within the cleaning and disinfection temperature band.

6.2.3.3 Before and after each series of tests the temperature recording system shall be verified by
comparison with an independent temperature reference source at a temperature within the cleaning and
disinfection temperature band.

6.3 Tests on doors, interlocks and fault indications

6.3.1 Operating cycle start interlock

6.3.1.1 ake an attempt to initiate an operating cycle both with the door(s) open and then with.the door(s)
closed buf unlocked. For machines with double doors make the attempt to initiate an operating ¢ycle with
each dooi] left unlocked in turn and with both doors unlocked.

6.3.1.2 Pn WD in which the door locking mechanism is automatically activated after;thle door is qlosed and
an operatfing cycle is initiated, the door locking mechanism shall be disabled for the:purposes of this test.

6.3.1.3 [For WD not fitted with doors, any guard or interlock intended to have similar effect to p door i.e.
preventinlg access to the chamber and load during the operating cycles, shall.be tested in a similarjmanner.

6.3.1.4 [heck for conformance with 5.4.1.8 by establishing whethert was possible to initiate an pperating
cycle with one or more doors open.

6.3.2 Dpoor locking during operating cycle

Close and|lock the door(s) and start the operating cycley While the operating cycle is in progress} make an
attempt tp unlock each door. Report whether it was possible to unlock any of the doors (see 5.4.1.4)).

When pricticable, the interlocks should be visually inspected to verify engagement before attempting to
open the door.

6.3.3 Dioor interlocks on double-ended' WD

6.3.3.1 Puring an operating cyele-make an attempt to open both the loading door and unloading door of
the doublg-ended WD.

Between pperating cycles,make an attempt to open both loading and unloading doors simultaneoysly.

Inspect the operator €ontrols to establish whether either the loading or unloading door can be| operated
from the ppposite end-of the WD.

Aftera SI:IEcessful operating cycle

a) during“gnloading, observe whether the loading door remains locked when the unloading door is
unlocked;

b) during unloading and loading, observe when the indication “cycle complete” is cancelled.

6.3.3.2 Report:
a) whether it was possible:

1) to open either the unloading door after initiation of an operating cycle before this cycle had been
completed satisfactorily (see 5.4.3.1);

2) for both doors to be open simultaneously (see 5.4.3.3);
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3) foran operator at one end to operate the door at the other end (see 5.4.3.3) unless it is not hazardous
to the operator. Details shall be documented to explain why it is not hazardous;

b) whether the loading door remains locked until the unloading door was locked (see 5.4.3.5);

¢) whether the indication “cycle complete” was cancelled when the unloading door was opened (see
5.4.3.5).

6.3.4 Cycle complete door interlocks

6.3.4.1 During an operating cycle, make an attempt to open the door(s).

6.3.4.2 Report whether it was possible to open the door(s) before the operating cycle was complgted.

6.3.4.3 Report whether the cycle complete indication was cancelled when the unloading-door wis opened
(see 5.4.144, 5.4.3.1 and 5.4.3.5).

6.3.5 Faultindication on sensor failure

6.3.5.1 |[Principle

Each sendor providing information to the automatic controller is disabléd in turn to establish that a fault is
indicatedfusing a method that does not increase risk of harm to the test person.

Risk assessment shall be documented.

6.3.5.2 [Procedure
Carry out{the testing of each sensor as follows:
a) startfn operating cycle;

b) during, or before, the stage of the operatingcycle at which the sensor is intended to provide dafta used to
determine the control of the cycle, disable the sensor as specified.

Test each[sensor in both “open circuit”and “short circuit” failure modes.

6.3.5.3 [Results

Report whether a fault was.indicated during or at the end of the operating cycle (see 5.4.1.5). Reporjt whether
it was popsible to openthe/door on a single-ended WD or the unloading door of a double-ended WD (see
5.4.1.5 and 5.4.3.2).

6.3.6 Fault indication on service failure

6.3.6.1 [Procedure

Start an operating cycle. During, or before, the stage of the operating cycle at which the service is required,
interrupt the service supply. Carry out the test for each service required by the WD.

6.3.6.2 Results

Report whether a fault was indicated (see 5.4.1.5 and 5.19.14).
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6.3.7 Failed cycle interlock

6.3.7.1

General

This test is intended to verify that the interlock provided to prevent an operator from removing a load in the
normal manner at the end of an operating cycle that failed is functioning.

6.3.7.2

Procedure

During an operating cycle impair the operation of the WD sufficiently to cause a cycle failure.

6.3.7.3

Report wi
and if it v
5.4.1.5, 5.

Results

tether a “fault” was indicated. Report whether it was possible to open the unloading.ddor
vas possible to open the loading and/or unloading door only by means of an acgess d
1.1.6 and 5.4.3.2).

6.3.8 Blocked drain protection

6.3.8.1

This test
of an ope
door seal

6.3.8.2

Block the
Close the
On compl

If the doo

operating cycle.

Repeat th

above the|level of the door seal orforia fault to be indicated.

For WD w
machine

6.3.8.3

Report w

General

s intended to verify that the interlock provided to prevent the door being opened if on c
Fating cycle the water level within the chamber remains above the lowest point of the
(see 5.25.2) is functioning.

Procedure

drain to prevent discharge of water from the chamber of the WD.
door and start the operating cycle.

btion of the operating cycle, attempt toxOpen the door using the normal door release prod

I opens and the level of the retained-water is below the door seal close the door and staj

e operating cycle as many,tiines as necessary for either the water level at the end of the ¢

dbr a fault has been indicated.

Results

(if fitted),
bvice (see

bmpletion
chamber

edure.

t another

ycle to be

ithout sealed doorsg; the operating cycles should be repeated until either water has spilled from the

hether<a-fault was indicated before the water level reached the level of the door seal and whether
the door ¢ould beé opened using the normal release procedure.

For WD w

ot caoalad dooec o +azbhaothor o Fo il oo s diard bhafon vazatne cllnd Fon +1
TerottStarc e o 0TS TP oWttt aratrewasHhaitatre o erore—-water—SpimeaTrot—nt

machine,

whether the operating cycle was stopped preventing further inflow of water and whether a tool, key or code
was required to restart the machine.

6.4 Tests on water quality and water volume

6.4.1 General

When specified in ISO 15883-2, ISO 15883-3, ISO 15883-4, [SO 15883-6, or ISO 15883-7, the tests described
in 6.4.2 to 6.4.4 shall be applied.

NOTE 1

Local requirements can apply.
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These tests shall also be used for initial assessment of the available water supply.

NOTE 2  Additional tests can be required on water used for cleaning and disinfection stages, when specified by local
requirements, or required by the WD manufacturer (see 5.23).

6.4.2 Quality of final rinse water

6.4.2.1 Sampling

The sample shall be taken from the supply line as close as practicable to the WD. When the rinse water is
stored in a tank within the WD, heated in a calorifier in the WD or otherwise treated within the WD, samples
shall also be taken from the discharge point into the chamber.

6.4.2.2 [Tests for chemical purity

Tests for chemical purity shall include tests for those determinants known to influencerthée efficacy of the
process.

NOTE This can include, but is not limited to, tests to determine the value of the following:
a) conductivity;

b) pH;

c) oxidigable substances [determined by the European Pharmacopoeja’(Ph.Eur.) method or as redox potential
determined by the United States Pharmacopoeia (USP) method];

d) total hardness (salts of Ca?*, Mg?*, Sr2* expressed as mmol CaCOz/1);
e) total dlissolved solids (TDS) determined as evaporative residii€;
f) inorggnic phosphate [P,;] and inorganic silicate [SiO,], determined as the molybdate reactive species;

g) chloride [Cl].

6.4.2.3 |[Tests for bacterial endotoxins

If a requirement for the level of bacterial endotoxins in the final rinse water is given in ISO 15883-4 or ISO
15883-7, determine the level by the limtilus amoebocyte lysate (LAL) test with a sensitivity of 0,25(EU/ml, or
better, using the method given in the European Pharmacopoeia (Ph.Eur.) or United States Pharmacogeia (USP).

6.4.2.4 |[Tests for microbial-quality

If a requifement for thedeyel of microorganisms in the final rinse water is given in ISO 15883-2, I§0 15883-
3, ISO 15B883-4, IS0 .15883-6, or ISO 15883-7 perform a total viable count by membrane filtratjon of not
less than [100 ml fingdl rinse water sample. Place the filter on R2ZA medium in accordance with Apnex C, or
other suitfable low*riutrient medium and incubate at 28 °C to 32 °C for a minimum of 5 days to determine the
aerobic mlesophilic viable count.

NOTE O£k tlod H Lo ds il £l S £ 1 L Ldosad & | i H 1 £ & th b
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method in terms of both specificity and sensitivity can also be used.

6.4.3 Volume of water used per stage

Measure the volume of water used at each stage of the operating cycle using suitable volumetric measuring
vessels. The measurement accuracy of the vessels shall be equal to, or better than, 1 % of the volume to be
measured, as specified.

Alternatively, the volume may be measured by interposing a total volume flow meter(s) in the pipe(s)
supplying the WD and determining the volume used from readings taken immediately before and after each
stage of the operating cycle.
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The meter should be in a known state of calibration, suitable for the operating pressure range of the WD and
designed for connection within a supply pipe of the diameter used on the WD. The meter shall be located on
a straight section of pipe with no less than 20 pipe internal diameters from the nearest bend or obstruction
on either side of the meter.

Volume/time flow meters should not be used since the calculation of the total volume from measurements of
time and varying flow are unlikely to be sufficiently accurate.

6.4.4 Quality of water used during testing

Prior to carrying out operational qualification and performance qualification testing, determine the quality
of water used at each stage of the operating cycle other than the final rinse (see also 6.4.2). Tests for chemical
purity shattimcludetests for those determimants kmow to influence theefficacy of the process:

NOTE This can include, but is not limited to, tests to determine the value of the following:
a) conductivity;
b) pH;

c¢) oxidigable substances [determined by the European Pharmacopoeia (Ph.Eur.) method or as redox potential
determined by the United States Pharmacopoeia (USP) method];

d) total hardness (salts of Ca?*, Mg?*, Sr2* expressed as mmol CaC03/1);

e) total dlissolved solids (TDS) determined as evaporative residue.
6.5 Tegts on pipework
6.5.1 Eptimation of dead volume pipework

6.5.1.1 |General

The test |s intended to verify the stated volume. The test shall be carried out after the checks for free
drainage ppecified in 6.5.3.

NOTE The test can also be of value when investigating problems such as carry over of detergents oif microbial
contamindtion occurring in a WD.

6.5.1.2 [Equipment

Volumetrjc measuring vesselsof appropriate size.

6.5.1.3 |[Procedure

Flush the|pipework/of the WD which is known to be dry (either following disassembly and re-asgembly or
purging With,compressed air for no less than 30 min) with a known volume of water (simulating the flow
that wouldcoccur in normal use). The volume of water flushed through the system should be wice that
determinedas-the-volametsed per-opet atius \,_y\,lc (occ ﬁ) Meastre-the-vohte uf water-dtseh rged and

the dead volume, estimated as the volume retained, calculated from the difference between the two values.

The testing shall be done with load carrier(s) demonstrated to have highest retention of water.

When the WD has two or more pipework systems which are entirely separate, e.g. for flushing water, wash
water, rinse water, cleaning and chemical disinfectant solutions, each system may be tested separately.

6.5.1.4 Results

Report whether the volume of retained water was equal to or less than the stated maximum retained volume.
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6.5.2 L

eakage

During type testing as specified in this document and ISO 15883-2, ISO 15883-3, ISO 15883-4, ISO 15883-6,
or ISO 15883-7, visual inspection shall be conducted for the presence of leakage. During each of these tests,
there shall be no leakage from the chamber or associated pipework.

NOTE

Foaming conditions caused by detergent and/or presence of protein during testing can increase leakage
from chamber and associated pipework.

6.5.3 Free draining [chamber, load carrier(s), tanks]

6.5.3.1

The folloving checks shall be carried out to verify that, as designed, built and installed,thg

effectivel

6.5.3.2

At the enld of an operating cycle, aborted before the commencement of any drying stage (if aj
visually ipspect the chamber and load carrier(s) for retained water. Droplets on.vertical and slopin
that slowly coalesce and drain away are not considered to be retained water:

6.5.3.3

Fill all taipks and reservoirs intended to contain water or aqueous solutions during normal use, W

to the ma

for evidernjce of retained water.

6.54 P

Visually i
such that

level to d¢termine whether the slope is in the réquired direction.

6.5.5 Vpenting

6.5.5.1

Pressure
calibratio

6.5.5.2
Close and

Override

General

 discharge all the water from the system.

Free draining of chamber and load carrier(s)

Free draining of tanks

kimum level required for a normal operating cycle andthen allow them to drain. Inspect

jpework flow to discharge point

hspect all pipework to determine whethefthe slope (i.e. the angle made with the hori
any contained liquid will tend to drain €owards the discharge point. When necessary, u

Equipment

gauge (if the WD ghamber is not already equipped with a pressure gauge in a know
in).

Procedure
seal thexchamber of the WD in the specified manner and start an operating cycle.

he automatic controller to allow the continuous admission of steam to the chamber.

WD will

pplicable),
b surfaces

ith water
the tanks

zontal) is
5e a spirit

h state of

Observe where steam is vented.

Note the maximum value obtained on the pressure gauge.

6.5.5.3
Check for

Results

conformity with 5.8.4 and 5.24.2.
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6.5.6 Load contamination from ductwork of the WD

6.5.6.1

Equipment and materials

The equipment and materials shall consist of

a) vessel of no less than 500 ml capacity having a discharge port at its base connected to a flexible tube
fitted with an on/off valve and a flow control valve;

b) stopwatch;

¢) load carrier(s) and full load for the WD;

d) papet
6.5.6.2

Disconne
ducting af
should be

Position t
valve clog
so that th

Refill the
of the flex

Load the
Close the

Within 1
container
absorben

Repeat th
6.5.6.3
Reportw

6.6 Tes

6.6.1 V

Verify thg
system by

towels.

Procedure

't the external ducting to the WD 1 m above the chamber. If it is not possible to disconnect the

this position, the ducting should be disconnected at the chamber and a spare’1 m length
connected to the chamber.

he vessel approximately 1 m above the level of the chamber discharge'to the vent. With
ed, fill the vessel with (200 + 20) ml of cold water. Open the valve and adjust the flow con
e contents of the vessel are discharged in (60 * 5) s.

vessel with (200 + 20) ml of cold water. Feed the flexibletibe into the ducting so that the
ible tube is 600 mm to 800 mm above the top of the chamber.

chamber with a full load of dry load items in aceordance with the manufacturer's ins
chamber door and then open the on/off valve. Record the time required for the vessel to

min of the vessel emptying, open the chamber door and remove the load and any remoy

bf ducting

the on/off
trol valve

open end
tructions.

Empty.
Fable load

5. Place all the removed items on absorbent paper and examine all surfaces of the load and the

paper for traces of water.

e above procedure for the full rangeof load carrier(s) which the WD is designed to proce

Results

nether the results conform with 5.24.5, i.e. there is no visible water on the load or load carrier(s).

ts on instrumentation fitted to the WD

brification:of calibration

calibration of all measuring equipment fitted to the automatic controller or process v§
[ comparison with a calibrated test instrument or standard test solution.

L I1CO 10019 +.

rification

The test i
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relevant national standard for the level of measurement accuracy specified in this document.

eable to a

Carry out the verification of calibration with the sensor of both the WD system and the test instrument
maintained under steady state conditions. The steady state condition shall be at the value at which readings
will be made during an operating cycle, or at two or more values in the range of values over which readings
will be made during an operating cycle, as specified. Compare the readings obtained from the test instrument
and the WD system.
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6.6.2 Legibility

Determine the legibility of all indicating systems and measuring instruments fitted to the WD by visual
observation. An observer with normal vision, corrected if necessary, shall view the indicator or gauge under
diffuse illumination of (300 + 100) Ix at a distance of 0,25 m (-0,0 m to +0,05 m) and at a distance of 1,0 m
(-0,05 m to +0,0 m) to determine whether the reading is legible (see 5.10.2 and 5.12.3).

6.7 Tests on load carrier(s) and trolleys

6.7.1 Load carrier(s) used within the chamber

6.7.1.1

Force me

6.7.1.2

Carry out{the test as follows:

a)

b)

6.7.2 Tyolleys

6.7.2.1

Force me
300 N angl with’a measurement accuracy +10 N or better over the range 0 N to 300 N attached t
carrier(s)|with a non-extensible means of attachment.

Fully
the chamber and operate it in the specified manner. During loading,atrd after operating cycle c
carrylout an inspection to see if the requirements of 5.27 are mét) This shall include establishi

1)

2)

3)

4)

Measpre the force required te.femove the load from the chamber using the balance according

o 3 'S
hllull]lllclll

Procedure

the load remained wholly supported and retained withinthe usable chamber space for thg
off the operating cycle;

—t

he load carrier(s) was/were retained in the chamber by a mechanism which was only
rhen the transfer system was in place;

<

—

he load carrier(s) remained stable when~withdrawn for a specified distance, and was/w
rith a retaining device, which had to.be released if the load was to be withdrawn further

<

—

he load carrier(s) could not be mis-positioned in a manner which would prevent the free d
rater and the penetration of water or steam into the load by connection to service suppl
he chamber in the manner intended by the manufacturer.

o <

Equipment

hsuring instrument (e.g. spring balance or force gauge) calibrated with a range including 0 N to
300 N and with a measurement accuracy of +10 N over the range 0 N to 300 N, attached to the-load
with a noh-extensible means of attachment.

carrier(s)

load the system for supporting the load within the chamber or transferring the load int or out of

bmpletion
ng that:

e duration
released

ere fitted

Fainage of
es within

to 6.7.1.1.

hsuring-instrument (e.g. spring balance or force gauge) calibrated with a range including 0 N to

b the load

6.7.2.2 Procedure

When the WD is supplied with a trolley for handling the load outside the chamber, carry out the following
inspections and tests.

a)

b)

Stability: fully load the trolley in accordance with the manufacturer's instructions. Apply a force of
250 N horizontally to the highest point of the load or accessory using the balance according to 6.7.2.1.
Apply the force successively in at least eight directions at 45° intervals (see 5.28.6).

Alignment: visually inspect the trolley for vertical and horizontal alignment with the WD during loading
and unloading (see 5.28.2).
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f)

6.8 Thermometric tests

6.8.1 General

Collection of liquid residue: by inspection and operation verify that the trolley is provided with means,
which are detachable for cleaning and disinfection, to collect liquid residues from the load and that
liquid from the load cannot drip onto the floor (see 5.28.3).

Manoeuvrability: check by inspection.

Retention of load carrier(s): fully load the trolley with load carrier(s) each filled to maximum capacity
in accordance with the manufacturer’s instructions. Determine by visual inspection whether the load
carrier(s) was/were securely retained

1) duringloading and unloading;

2) while traversing a gradient at a slope of 1 in 20 (see 5.28.5).

Parkilng brake: fully load the trolley in accordance with the manufacturer’s instructions: P@sition the
trollgy on a gradient at a slope of 1 in 20 so that it is free to roll down the slope. Apply the\parkjng brake.
Observe whether the trolley remains stationary (see 5.28.7).

Thermonletric tests are carried out to verify the attainment of the specified conditions throughout the
chamber [and load during the operating cycle. In continuous process ‘machines and multi-chamber WD
the use of recorders with fixed sensors is impractical for monitorinigythe temperature of the load and load
carrier(s)| They should be tested using self-contained data loggefs that can be processed through the WD.

The use of biological indicators as a substitute for thermometrictesting is not acceptable.
6.8.2 Lpad and load carrier(s) temperature test during operating cycle

6.8.2.1 |General

The load $nder test shall consist of a reference load in accordance with ISO 15883-2,1S0 15883-3, 1$0 15883-

4,1S0 15
WD is int¢nded to process, or of surrogaté devices used to simulate such load items.

The load §hall be contained on, or within, load carrier(s) of the type intended for use with the load

6.8.2.2 |[Equipment

Temperatjure recording instrtiment(s) conforming with the requirements specified in 6.2.2.

6.8.2.3 |[Procedure

Locate the¢ temperature sensors as follows:

a)
b)

9
d)
e)
f)

83-6, or ISO 15883-7 or a performance qualification load of discrete items of the type which the

on the load carrier at two (2) diagonally opposite corners and in the approximate geometric c¢ntre;

at least one (1) on a load item at each level in the load carrier (up to a maximum of three (3) if the load
carrier accommodates load items on more than one level);

one (1) on an item in the region known to be slowest to attain the specified operating cycle temperature;
one (1) on an item in the region known to be fastest to attain the specified operating cycle temperature;
one (1) adjacent to the automatic control temperature sensor;

one (1) adjacent to the process recorder or indicator sensor (if fitted) in each chamber or compartment.

These positions should be specified and supported by data from type tests. If these data are not available
from the manufacturer, preliminary tests to map the temperature throughout the load will be necessary.
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The sensors should be in good thermal contact with the item or installed sensor which they are monitoring
and placed, if possible, in or on the part of the item which will be slowest to heat up.

Carry out the test with each type of load carrier. Perform a total of four (4) consecutive tests, the first of
which should be at least 60 min since the machine was last used (a “cold start") and the final three (3) with
not more than 15 min intervals between cycles (a “hot start").

6.8.2.4 Results

The test shall be considered satisfactory if the requirements of 5.9.1 are met.

6.8.3 Chamber wall temperature test

6.8.3.1 [Equipment and materials

Temperatjure recording instrument(s) conforming with the requirements specified in 6.2!2.

6.8.3.2 [Procedure

Locate the¢ temperature sensors as follows:

a) one (1) in each corner of the chamber;

b) one (1) in the centre of the two (2) side walls;
c¢) one (1) in the centre of the roof of the chamber;
d) one (1) adjacent to the temperature sensor used as the reference sensor for chamber temperatjure.

Use addit{onal locations for sensors on sequential operating cycles, when there is cause to believe that other
locations fcan give lower temperatures e.g. when parts-0f the outer surface of the chamber are not |nsulated.

Measure the temperature attained throughout four (4) operating cycles, the first of which should be at least
60 min sipce the machine was last used (a “cold start") and the final three (3) with not more than 15 min
intervals petween cycles (a “hot start").

Operate the WD with a load consisting of a reference load in accordance with ISO 15883-2, ISO 15883-3, ISO
15883-4, [SO 15883-6, or ISO 15883-%

Multi-chamber WD can be tested with each chamber tested consecutively or concurrently. In the lgtter case,
twelve (1) sensors will be required for each chamber.

6.8.3.3 |Results

The test shall be considered satisfactory if the requirements of 5.9.2 are met.

6.8.4 Temperature tests on tanks

6.8.4.1 Equipment

Temperature recording instrument(s) conforming with the requirements specified in 6.2.2.

6.8.4.2 Procedure

Locate the temperature sensors at two (2) diagonally opposite corners of the tank, in the approximate
geometric centre of the tank and adjacent to the temperature sensor used as the reference sensor for
chamber temperature.

Measure the temperature attained throughout three (3) operating cycles, the first of which shall be at least
60 min since the machine was last used (a “cold start") and the final two (2) with not more than a 15 min
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interval between cycles (a “hot start"). Operate the WD empty except for chamber furniture (e.g. load
carrier(s)).

WD with more than one tank may be tested with each tank tested consecutively.

This test may be run simultaneously with other operational tests.

6.8.4.3 Results

The test shall be considered satisfactory if the requirements of 5.3.5 are met.

6.8.5 Load temperature protection

6.8.5.1 |General

The WD ig fitted with a temperature cut-out to ensure that, in the event of the automatic control failing|to control
the tempdrature in the WD, the temperature will not rise to a level which would damage the’load in the WD.

6.8.5.2 |[Equipment

Temperatjure recording instrument(s) conforming with the requirements specified in 6.2.2.

6.8.5.3 [Procedure

Locate the temperature sensors at two (2) diagonally opposite corfiers of the load carrier, in the approximate
geometri¢ centre of the load carrier and adjacent to the temperdture sensor used as the reference sensor for
chamber femperature.

Operate the WD empty, except for the load carrier(s), on a‘ntormal operating cycle. For multi-cycle machines,
test the tyvo (2) cycles having the highest and lowest gpérating temperatures.

During thle stage of the cycle when the maximum-temperature is attained, disable the temperatufe control
system i} the specified manner, e.g. by removing the temperature sensor connected to the putomatic
controllet.

6.8.5.4 [Results

The test shall be considered satisfactory if the requirements in 5.8.3 are met.
6.9 Ché¢mical dosing tests
6.9.1 Dispensed volume

6.9.1.1 [Procedure

6.9.1.1.1| “General

Use the specified test method (see 5.7.4) or, if no method is specified, use the appropriate method given in
6.9.1.1.2 or 6.9.1.1.3.

6.9.1.1.2 Volumetric method

Fill a measuring cylinder of appropriate volume approximately two thirds full with the chemical to be
dispensed. Place the suction tube in the measuring cylinder and carry out a normal operating cycle.

At the end of the cycle fill the measuring cylinder accurately to the maximum marked level. Carry out a
further operating cycle.
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Fill a second measuring cylinder accurately to the maximum marking with the same chemical.

At the end of the operating cycle use the contents of the second measuring cylinder to replenish the first
cylinder to the maximum marked level. Record the volume of chemical dispensed from the second measuring
cylinder and thus the volume of chemical used for the second operating cycle. Compare this with the nominal
volume dispensed.

Run two (2) further operating cycles and repeat the measurements as above.

6.9.1.1.3 Concentration method

For WD designed to dispense the chemical to produce a measured concentration in the solution within the
WDcha ber-lndependen determine the mi Q 1

Take a sajmple of the water to be used for that stage of the operating cycle and determine-the yolume of
chemical [required per litre of water in the chamber by direct measurement (e.g. withfdn ion| selective
electrode| spectrophotometrically). The nominal volume can then be calculated by multiplying|the value
obtained [by either the volume determined in accordance with 6.4.3 or by separate measurement of the
volume rgtained within the holding tank in the WD.

6.9.1.2 |[Results

Check for|conformity with 5.7.4 and 5.7.5.
6.9.2 Indication of insufficient process chemical for a cycle

6.9.2.1 |[Procedure

Fill an otherwise empty container with sufficient chemical for more than three (3) but less than five (5)
operating cycles. Run the WD on five (5) consecutive:¢ycles. Estimate the volume remaining at the end of
each cycl¢ (pre-marked container, dipstick, or mass),

6.9.2.2 |[Results

Report whether the WD indicates when theré is insufficient chemical remaining to complete a cycle (see 5.7.6).
6.10 Tegts of cleaning efficacy

6.10.1 General

Tests of cleaning efficacyshall be performed on the specified cleaning stages, including, where appropriate,
pre-wash|flushing. Cléaning stages shall be specified according to 4.1. It shall be verified and dofumented
that the fpll cleaningiStage does not interfere with analyte detection. During tests of cleaning efficacy, the
WD shall |be operated without disinfection and drying stages and should not affect the efficacy or safety of
the WD process:

The test [methods employed for both cleaning type testing and performance qualification tdsting are

specified in ISO 15883-5.

6.10.2 Cleaning type test

The tests for cleaning efficacy shall be carried out in triplicate using the appropriate test method(s) and test
soil(s) as specified in ISO 15883-5 by taking into consideration the corresponding category of load.

The test soil used for the load, chamber wall and load carrier(s) may be different. Where different test soils
are used the rationale for the choice of test soil shall be documented.
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6.10.3 Cleaning performance qualification test

Testing is undertaken following satisfactory completion of cleaning type test and the thermometric tests (see
6.8). The tests for cleaning efficacy shall be carried out in triplicate using the appropriate test method(s) as
specified in ISO 15883-5:2021, 5.4 by taking into consideration the corresponding category of load. The WD
shall be tested using actual loads contaminated by normal use, specified by the user as being representative
of loads that it is intended to process.

6.10.4 Routine process monitoring

6.10.4.1 The cleaning performance of WD cycles shall be monitored by routine tests to ensure consistent
cleaning performance.

NOTE 1 |[This will help identify changes due to WD performance, process chemical variation, water giality variation
and human error.

The metHod used for these tests shall be supported by validation data that is based’ on repré¢sentative
contaminption that can remain on medical devices after clinical use (see ISO 15883:5:2021, 4.2.4).

NOTE 2 |The frequency of these tests can be determined by local or regional requirements.

6.10.4.2 Routine process monitoring devices (see ISO 15883-5:2021, 4.2 and4.3) should include:
a) repregsentative medical devices soiled by clinical use, or

b) procgss challenge devices (PCD) with soiling that have a demonstrated relationship to repré¢sentative
medigal devices and their soiling.

6.10.4.3 [The means of evaluation of satisfactory cleaning.en these devices should be:

a) visua[l examination of residual soil (see ISO 15883¢<5:2021, 4.4.2);
b) chemljical detection of residual protein (see [S©®’15883-5:2021, 4.4.3.2);

c) detedtion of other residual analytes if applicable to the medical device (see ISO 15883-5:2021,}4.4.3.3).
6.10.5 Tests for process residuals

6.10.5.1 |General

The natufe of the residues and the level of such residues which can be of concern depend on the process
chemicalq used during the process and the intended use of the washed and disinfected product.

The sampgling method~and analytical method shall be capable of determining the presence of the process
chemical pt concentrations below that specified as potentially harmful, i.e. as the maximum acceptpble level.

6.10.5.2 [Procedure

Test the efficacy of the rinse process by using the upper limit of the normal dose of the process chemical
on a normal operating cycle using a test load of simulated product. Carry out an analysis by the method
recommended for the WD on the final rinse water and on the simulated product.

When the cycle includes a neutraliser for the process chemical under study, the volume of neutraliser used
shall be the lower limit of the normal dose.

6.10.5.3 Results

Check for conformity with 4.4.1 and 4.4.2 and report whether the concentration on the simulated product is
lower than the specified maximum acceptable level.
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Where residual limits are not specified and/or no analytical method is available, biocompatibility risk
analysis and/or testing to ISO 10993 series [3] can be used to meet the requirements of 6.10.5.

6.11 Tests of air quality

6.11.1 General

When a WD is fitted with microbial retentive filters, then test the complete installation using the method
described in ISO 14644-3.

6.11.2 Procedure

Introducq a challenge aerosol of inert particles of the type produced by a dispersed oil particle:jgenerator
into the ajr upstream of the filter. Scan the downstream face of the filter and its housing for feakage using a
photometier.

6.11.3 Reesults

The test shall be considered satisfactory if the reading on the photometer is steadyand repeatablg and does
not exceefl 0,01 % of the upstream reading (see 5.26).

6.12 Tegt of load dryness

6.12.1 General

WD desighed to dry specified loads shall be tested using the tést methods specified in 6.12.3 and §¢.12.4.

The anhydrous copper (II) sulfate paper test method shall be performed when the WD operating cycle
includes 4 drying stage.

6.12.2 Materials

6.12.2.1 Anhydrous copper (II) sulfate paper.
6.12.2.2 Compressed air.

6.12.2.3 [Test load as specified nISO 15883-2, ISO 15883-3, ISO 15883-4, [SO 15883-6, or ISO 15883-7.
6.12.3 Exterior surface-drying

6.12.3.1 [Procedure

Carry outfa norinal operating cycle from a cold starti.e. the WD shall have been used within the prevjfious hour.

Immediatlely/at the end of the recommended drying period, use a piece of anhydrous copper (II) sulfate
paper to test the presence of moisture on the exterior surfaces of the load.

When removing the load from the WD, and as the individual load items are being inspected, observe and
record any water being discharged.

Examine the paper for colour change (i.e. anhydrous copper (II) sulfate paper from white or light blue to
deep blue) as evidence of residual water.

Place a piece of anhydrous copper (II) sulfate paper in any crevice or lumen and between the control knobs
on load items where water can linger (e.g. valve housing) and subsequently check the paper for blue spots.
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This test may be used for routine testing but in this case the load items used are required to be processed
before patient use.

NOTE

6.12.3.2

The test is intended to be performed in the worst case scenario with the most challenging load in the WD.

Result/acceptance criteria

Record if residual water was observed or not.

There sha

1l be no blue spots on the anhydrous copper (II) sulfate paper.

6.12.4 Lumen load drying

6.12.4.1

Procedure

At the enf of the drying stage, the lumen test load items or surrogate(s) shall be removed from the WD.

Direct the

paper at 4 distance of 50 mm to 100 mm and flush medical grade air at a positivepressure up t

through ¢
NOTE 1

NOTE 2

6.12.4.2
Record if
There shd

6.13 Tes

6.13.1 G

The autor

by the values of the cycle variables indicated and recorded by the instruments fitted to the WD.

The temp
If a sensq
instrume
the autoni

6.13.2 P

Place the
chamber.

distal end of the lumen test load item towards a horizontal piece of anhydrous copper (

ach channel system. The full length of each lumen test load item shall be‘tested.

For type testing compressed air is sufficient.

Result/acceptance criteria
residual water was observed or not.

11 be no blue spots on the anhydrous copper (II) sulfate paper.
t of automatic control

eneral

hatic control test is designed to demonstrate that the operating cycle functions correctly

erature sensors for thermometric testing shall be connected to the chamber during
r is placed adjacent to“each of the sensors connected to the installed temperature 1
hts the calibration ef'these instruments should be checked during periods of stable temp
atic control testy

Frocedure

test loadsappropriate to the type of WD, contained within the load carrier(s) normally ug

The sensitivity of the test can be increased by pre-wetting the paperwith > 99,97 % isopropanol.

[1) sulfate
b 120 kPa

as shown

this test.
heasuring
brature in

ed, in the
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Ethe cycle.

Ensure that a process record is made by the recording instrument fitted to the WD. If the WD does not
have a recorder, observe and record the elapsed time, indicated chamber temperatures and pressures at
all significant points of the operating cycle, for example the beginning and ending of each stage, and the
maximum values during the holding time.

At the approximate mid-point of the cleaning and disinfection holding time, record the elapsed time and the

indicated

chamber temperature.
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6.13.3 Results

The test

shall be considered satisfactory if the following characteristics are observed:

a) avisual display indicating “cycle complete” occurs [see 5.12.8 d) and 5.12.9 b)];

b) during the whole of the operating cycle the values of the cycle variables as indicated by the instruments
on the WD or shown on the batch process record are within the limits specified (see 5.19.5);

¢) during the cleaning and disinfection stages:
1) the indicated and recorded chamber temperatures are within the range specified (see 4.3.1.1 and
4.3.2.1);
2) the time for which each disinfection temperature was maintained was not less than that] specified
(3ee 4.3.1.1 and 4.3.2.1);
NOTE Chemical disinfection involves exposure of load surfaces to the specified conditiens of the chemical
diisinfectant concentration and temperature for the required contact time.
d) the dpor(s) cannot be opened until the cycle is complete (see 5.4.1.4);
e) the person conducting the test does not observe any mechanical or other anomaly.
Repeat tHe test three (3) times to ensure that the automatic controllerconsistently produces pperating
cycles controlled within the specified limits.
7 DocImentation
All documentation necessary for the safe and effective installation, operation, maintenance and testing of
the equipment shall be supplied in one of the official languages of the countries in which it is to bg installed
or as agrded with the purchaser.
NOTE Regional or national regulations addressingthe use of languages can apply (see Clause 10 1).
8 Information to be supplied
8.1 General
The folloying information shail'be provided:
a) Any dre-treatment of the item to be processed in the WD necessary to achieve the required performance
standard shall be stated.
NOTE The/mature of the item to be processed can require additional actions such as dismantling for
separfite processing, the pre-cleaning of difficult surfaces (inaccessible sites) by a manual process, eflc., prior to
the it¢m being processed by the WD. Such pre-cleaning can be necessary to reduce the initial bioburdlen and/or
contamination.
b) For each operating cycle that can be used the following parameters shall be described:
1) the specific purpose for which the WD is intended, including any restrictions;
2) the type of products which the process is designed to clean/disinfect, this information shall be
based on type testing on specific products and/or product families;
3) the washer-disinfector accessories, including load carrier(s) that shall be used;
4) the process chemicals;
5) the values, including the ranges of the process variables of the processes, e.g. time, temperature,

amount of water, amount of process chemicals, cleaning and disinfecting time/temperature (see 4.1.4);
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