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Foreword to the 5th Edition of the Guideline 
compiled by DGKH, DGSV und AKI

T he 5th edition of the guideline of DGKH, DGSV and AKI for the validation and routine monitoring of automated cleaning 
and thermal disinfection processes for medical devices replaces the 4th edition from the year 2014. The Medical De-
vices Operator Ordinance requires in § 8 that the processing of medical products to be used in a sterile or disinfected 

state is to be carried out in accordance with the manufacturer’s instructions using appropriate validated procedures so that 
the success of the processing can be guaranteed. The safety and health of patients, operators and third parties must not be 
jeopardized by the use of medical devices. Validation of the process steps of automated cleaning and disinfecting of medical 
devices is an elementary requirement of their processing for use to ensure that the requirements of this regulation are met.
Since the first edition in 2005, the team of authors has continuously developed this document, building on experience and 
improvements as they have become available and proven. This revised Guideline also implements the requirements of the 
current version of EN ISO 15883, “Washer Disinfectors”, providing the organizations involved with these activities with the 
current state of the art.
Differences from the 4th edition are provided by the following points:

 –  The numbering of the Annexes, Information sections, and Checklists is changed due to the removal of some documents.

 –  The Information sections are expanded.
 –  Annex 9, “Measures to guarantee cleaning and disinfection performance between initial startup, acceptance and valida-
tion” has been removed.

 –  Organizational Requirements for the Operator have been removed from the text of the Guideline.
 –  Checklist 1, “Building and technical requirements for the operator”, has been removed.
 –  Checklist 2, “Organizational requirements for the operator”, has been expanded to a new Checklist 1, “Organizational re-
quirements for the operator – information for the validation personnel”.

 –  A new Information 2 “Requirements of the operator for automated cleaning and disinfection processes”, including check-
list”, has been added.

 –  Annex 3, “Description of the methods for cleaning efficacy testing”, has been expanded.
 –  A new Information 6, “Test Matrix for the Performance Qualification of multiple, identical washer-disinfectors with the same 
process chemical supply and utilities”, has been added.

The authors will continue to further develop and revise this document to provide support to those involved in the processing 
of medical devices, to provide support relative to future requirements as they develop.

Authors of this Guideline: 

Coordination:	 Anke Carter (DGSV), Robert Eibl (AKI), Sigrid Krüger (DGKH) 

Participants:	 Dr. Jürgen Gebel (DGKH), Sebastian Niebur (AKI), Markus Hoppe (AKI), Prof. Dr. Lutz Jatzwauk (DGKH),  
Adelheid Jones (DGSV), Dr. Wolfgang Kohnen (DGKH), Dr. Maria-Theresia Linner (DGKH), Prof. Dr. Heike Martiny (DGKH), 
Dr. Winfried Michels (AKI), Klaus Roth (DGKH), Verona Schmidt (AKI), Klaus Wiese (DGSV), Ute Wurmstich (DGSV) 

Secretary:	 Daniela Greß, Katrin Schreiber
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 | 1.  Principles of the Guideline
Quality assurance in the processing of 
medical devices (MD) is not only a legal ob-
ligation but also of economic importance. 
The prevention of nosocomial infections 
represents an interdisciplinary challenge 
for all participants. The proper processing 
of medical devices is an important building 
block. The process must allow for a correct 
and traceable processing in all processing 
steps by means of documented process 
reliability. The operator of the facility is 
fully responsible and must, among other 
responsibilities, ensure that the personnel 
responsible for the processing have the 
necessary knowledge and qualifications 
for the proper processing.
This guideline is intended for all institu-
tions in which thermostable medical prod-
ucts are processed for human use. The fol-
lowing principles apply to medical device 
reprocessing: 

 –  The operator has the responsibility to 
institute and follow a quality manage-
ment system.

 –  The operator has the responsibility to 
ensure that the personnel carrying out 
the instrument processing have the re-
quired expertise (for example, Technical 
Qualification Course 1 of the DGSV).

 –  The operator has the responsibility to 
carry out validation and requalifications.

 –  The operator is responsible for carrying 
out periodic routine monitoring, which 
is defined and documented in the course 
of validation and in the case of new per-
formance qualification.

 –  Efficient cleaning is a prerequisite for 
efficient disinfection, and, if required, 
also for subsequent sterilization. 

The German “Infection Protection Act” 
(Infektionsschutzgesetz – IfSG) requires 
the development of infection control plans. 
These plans must include the processing 
and any necessary controls and tests. 
The requirements for the functional and 
hygienic safety of medical devices are reg-
ulated in the German “Medical Devices 
Act” (MPG), which is the implementation 
of Council Directive 93/42/EEC of 14 June 
1993 for medical devices in German law. 
The new European Medical Device Reg-
ulation MDR EU2017745 revises the pre-
viously cited European guidelines. The 
Medical Device Regulation will come into 
effect no later than early 2020.
The German “Medical Devices Operator 
Ordinance” (MPBetreibV), Article 4 (1) 
requires, among other things, that pro-
cessing must be carried out using validat-
ed procedures. 
The German “Drinking Water Ordinance” 
(TrinkwV) sets out both the microbiologi-
cal and chemical requirements for drink-
ing water. 
The “Ordinance on Safety and Health Pro-
tection of Activities with Biological Mate-
rials” (German BiostoffV) applies to activ-
ities involving biological agents (infectious 
agents) and must be taken into account 
when processing medical devices. It calls 
for the execution of a risk assessment and 
the definition of protective measures at a 
specified level of protection. 
The BiostoffV is supplemented by the 
“Principles of Prevention” (DGUV Regu-
lation 1) and TRBA 250 “Biological Agents 
in Health Care and Welfare Care”. These 
regulations include special precautionary 
measures and behaviors to be implemented 
to ensure the health of healthcare person-
nel, which can be endangered by infectious 
agents. According to TRBA 250, “automat-

 –  Automated cleaning and disinfection are 
preferred over manual processes. 

 –  Medical devices should be purchased 
that can undergo automated cleaning 
and thermal disinfection.

 –  Thermal disinfection of thermostable 
medical devices is preferred over chem-
ical disinfection. 

The objectives of the guideline are:

 –  Provision of information and documen-
tation for the creation of operator-spe-
cific standard operating procedures for 
automated cleaning and thermal disin-
fection of medical devices based upon 
the design of the medical devices.

 –  Provision of methods and acceptance 
criteria to verify operator-specific stand-
ard operating procedures regarding 
the results of automated cleaning and 
thermal disinfection, as well as the de-
termination of chemical residues after 
automated cleaning and thermal disin-
fection.

 | 2.  Legal and Normative Back-
ground

The operator’s obligation for application 
of quality assurance principles to the re-
processing of medical devices for use in 
medical facilities arises both directly and 
indirectly from a series of laws, regula-
tions, recommendations and standards.

2.1  Laws and Regulations
In healthcare, all service providers are 
obliged to execute quality assurance 
measures with the aim of improving the 
quality of results. To this end, they must 
introduce and continuously develop an in-
house quality management system (Ger-
man Social Law, Book V, §§ 135 – 137). 

Guideline compiled by DGKH, DGSV and AKI 
for the validation and routine monitoring of 
automated cleaning and thermal disinfection 
processes for medical devices
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for thermolabile endoscopes (EN ISO 
15883-4:2008)

 – Washer-disinfectors – Part 6: Require-
ments and test methods for washer-dis-
infectors with thermal disinfection for 
non-invasive, non-critical medical prod-
ucts and healthcare accessories (EN ISO 
15883-6:2016)

 – Washer-disinfectors – Part 7: Require-
ments and test methods for washer-dis-
infectors with chemical disinfection for 
non-invasive, non-critical thermolabile 
medical devices and healthcare acces-
sories (EN ISO 15883-7:2016).

The following items are not covered by 
this guideline:

 –  Processing of medical devices that are 
labeled as single-use by the manufac-
turer

 –  Processing of medical devices that re-
quire special treatment due to exposure 
or potential exposure to CJD/vCJD.

This guideline is concerned exclusively 
with automated cleaning and disinfection 
procedures for processing of medical de-
vices. Prerequisites for the processing as 
well as other partial steps of the process-
ing and/or other processes to be validat-
ed, which are to be observed during the 
processing at a whole, are not described in 
this Guideline. These include, for example:

 – Constructional considerations and 
equipment

 – Organizational considerations

 – Implementation of the requirements for 
occupational health and safety Instruc-
tion, training, advanced training 

 – Packaging, transport, and storage of 
medical devices 

If manual pre- and post-cleaning steps are 
necessary in connection with the auto-
mated cleaning and disinfection process-
es, the German “Guideline for validation 
of manual cleaning and manual chemi-
cal disinfection of medical devices” com-
piled by DGKH, DGSV and AKI must be 
followed as well. 

contain information on a safe, validated 
processing procedure under consider-
ation of the necessary performance of 
the medical device. “A validated pro-
cedure for manual cleaning must be in-
dicated. In addition, at least one vali-
dated automated procedure using the 
washer-disinfector must be indicated, 
unless the medical device is unsuita-
ble for such a procedure. In this case, a 
warning should be issued.” Information 
on the manufacturer’s information can 
be found in Information 1 “Contents of 
EN ISO 17664:2004”. 

 | 3.  Scope
The guideline for validation, performance 
requalifications, and routine monitoring 
of cleaning and thermal disinfection pro-
cesses in washer-disinfectors is aimed at 
all facilities where medical devices are 
processed for human use including pierc-
ing and tattoo studios as well as facilities 
for podiatry. 
This guideline was developed based upon 
EN ISO 15883 (parts 1 and 2) and ISO/TS 
15883 (part 5) as well as based upon ex-
tensive round-robin studies, from practi-
cal experience (Roth and Michels [2005], 
Michels et al. [2013]) and with additional 
attention to cost effectiveness and practi-
cal aspects of processing. 
Compliance with EN ISO 15883 (Part 1 
and 2) provides compliance with the es-
sential requirements of the MDD/MDR. 
A technical specification (ISO/TS 15883, 
Part 5) has been published as a reference 
for the requirements for cleaning and the 
use of test soils. Concrete – quantitative – 
statements on acceptable and limit values 
of, for example, residual protein, are not 
given in part 5. These will be added with 
the revision of part 5 and its publication as 
a EN ISO standard.
The recommendations of this Guideline do 
not refer to medical devices that should be 
cleaned and disinfected as per the other 
parts of EN ISO 15883 listed below: 

 –  Washer-disinfectors – Part 3: Require-
ments and tests for washer-disinfectors 
employing thermal disinfection for hu-
man waste containers (EN ISO 15883-
3:2009)

 – Washer-disinfectors – Part 4: Require-
ments and tests for washer-disinfec-
tors employing chemical disinfection 

ed cleaning and disinfection” is preferred 
for the protection of the personnel.

2.2  Recommendations of the KRINKO
According to § 23 paragraph 3 IfSG, com-
pliance with the state of medical science 
in this area is presumed, if the published 
recommendations of the KRINKO have 
been observed. 
Furthermore, according to § 4, paragraph 
2 of the German MPBetreibV, proper pro-
cessing is assumed if the recommendati-
on of the Commission for Hospital Hygiene 
and Infection Prevention (KRINKO) at the 
Robert Koch Institute (RKI) and the Fede-
ral Institute for Drugs and Medical Devices 
(BfArM) “Requirements for infection con-
trol in the processing of medical devices” 
is observed. 
The KRINKO/BfArM recommendation de-
scribes the requirements for processing 
practices. In Annex 1, “appropriate vali-
dated procedures” are described: “When 
processing a medical device, the sum of 
all the automated and manual processes 
involved (supplementary individual steps 
of the processing) contributes to the achie-
vement of the specific processing goal. To 
this extent, inadequately validated indivi-
dual steps (processes) also have a negative 
impact on the results of the processing, as 
does the failure to observe standard ope-
rating procedures.”

Relative to personnel and environmental 
hygiene, the following recommendations 
of KRINKO must also be observed:

 –  hand washing and disinfection in health- 
care facilities,

 –  infection control requirements for clean-
ing and disinfecting surfaces.

2.3  Standards
Standards are consensus-developed ex-
pert opinions on the state of the art. Im-
portant standards for this guideline are:

 –  EN ISO 14971 (describes risk manage-
ment practices and procedures in the 
handling of medical devices) 

 –  EN ISO 15883 (specifies and defines the 
performance requirements for wash-
er-disinfectors as well as the validation 
of these processes)

 –  EN ISO 17664:2004 (“specifies infor-
mation to be provided by the manufac-
turer for the reprocessing of medical 
devices if they are to be designated as 
resterilizable or sterilized by the oper-
ator.”) The required information must 
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Performance Requalification (Repeat Perfor-
mance Qualification)
Complete or partial repetition of the valida-
tion testing (OQ, PQ) to confirm the relia-
bility of the process (EN ISO 15883 Part 1)

Limit Value
Value which, if exceeded, shall result in 
the immediate termination of the process, 
and the washer-disinfector cannot be used 
further for this process.

Gross Contamination 
Visible soil on medical devices that can 
be removed from the device immediately 
after use by means of simple measures. 
This includes, among others, tissue, bone, 
and filling materials in dental procedures

Manufacturer/Distributor  
Organization or person responsible for 
the construction, manufacture, packag-
ing, and labeling of a device before it is 
brought to market, regardless of whether 
this person or a contracted third party has 
done this work (EN ISO 17664)

Hollow Bodied/Lumened Medical Devices
Medical devices that contain design or 
construction features with interior sur-
faces that cannot be completely viewed 
from the outside of the device 

Installation Qualification (IQ)
Process of obtaining and documenting 
evidence that equipment has been pro-
vided and installed in accordance with its 
specification (ISO/TS 11139:2006, Defi-
nition 2.22)

Duration of contamination
Time from the beginning of the use of the 
medical device to the beginning of the pro-
cessing in the CSSD

Performance Qualification (PQ)
Process of obtaining and documenting 
evidence that the equipment, as installed 
and operated in accordance with opera-
tional procedures, consistently performs 
in accordance with predetermined crite-
ria and thereby yields product meeting its 
specification (ISO/TS 11139:2006, Defi-
nition 2.30)

Note: this qualification testing shall demon-
strate that the washing and disinfection pro-
cesses reliably produce products that have 
been cleaned, disinfected, undergone final 
rinse and, as required, dried per the requi-
site standard.

Product Groups/Medical Device Groups
Medical devices that can be considered 
equivalent based upon similar design and 

Standard Operating Procedure (SOP)
The Standard Operating Procedure con-
tains the detailed standardized descrip-
tion of the execution of an activity or a 
work step.

Operator 
Organization responsible for carrying out 
the actions necessary to prepare a new or 
used medical device for its intended use 
(EN ISO 17664)

Processing 
The preparation for use of medical devic-
es which are intended to be disinfected or 
sterile. Processing includes cleaning, dis-
infection, and sterilization (if required), 
and includes specified work steps, as well 
as the testing and recertification of their 
technical and functional safety (MPG § 3, 
para. 14). Processing may only take place 
after formal commissioning of the medi-
cal device.  

AO Value 
Quantitative measure for thermal disin-
fection as a time equivalent in seconds at 
a temperature of 80 °C for vegetative mi-
croorganisms for which z is 10.

Remark: “Z” is the temperature change in Kel-
vin, which is required to change the D value by 
a factor of 10. The D value (decimal reduction 
value) is the time in minutes at a particular tem-
perature required to kill 90% of a population of 
a microorganism. “A” is the time equivalent in 
seconds at 80 °C at which a given disinfecting 
effect is achieved.

Load
A collective term for describing all goods, 
equipment and materials that are simulta-
neously placed into a washer-disinfector 
at any one time for the purpose of treating 
them in a process sequence.

Operational Qualification (OQ)
Process of obtaining and documenting ev-
idence that installed equipment operates 
within predetermined limits when used in 
accordance with its operational procedures 
(ISO/TS 11139: 2006, definition 2.27)

Batch
Medical products on a load carrier, which 
are simultaneously processed in a wash-
ing-disinfecting process in the washer-dis-
infector 

Disinfection
Reduction of the number of viable microor-
ganisms on a product to a level previously 
specified as appropriate for its intended 
further handling or use (EN ISO 15883 
Part 1, Definition 3.16)

 | 4.  Structure and Requirements 
of EN ISO 15883 “Washer-Disin-
fectors”

4.1  General Requirements
The EN ISO 15883 series of standards de-
fines general performance requirements 
for washer-disinfectors and their accesso-
ries intended for the cleaning and disinfec-
tion of medical devices in medical, dental, 
and pharmaceutical practices. It consists 
of various parts, each providing specific 
requirements for the design and operation 
of washer-disinfectors for different types 
of medical devices. 

 –  Part 1: “General requirements, terms 
and definitions and tests” 

 –  Part 2: “Requirements and tests for 
washer-disinfectors employing thermal 
disinfection for surgical instruments, 
anesthetic equipment, bowls, dishes, 
utensils, glassware, etc.”

 –  Part 3: “Requirements and tests for 
washer-disinfectors employing ther-
mal disinfection for human waste con-
tainers”

 –  Part 4: “Requirements and tests for 
washer-disinfectors employing chemi-
cal disinfection for thermolabile endo-
scopes”

 –  Part 5: Technical Specification; “Test 
soils and methods for demonstrating 
cleaning efficacy of washer-disinfec-
tors”

 –  Part 6: “Requirements and tests for 
washer-disinfectors employing thermal 
disinfection for non-invasive, non-crit-
ical medical devices and healthcare 
equipment”.

 –  Part 7: “Requirements and tests for 
washer-disinfectors employing chemical 
disinfection for non-invasive, non-crit-
ical thermolabile medical devices and 
healthcare equipment”.

As already stated in the Scope chapter, the 
standards EN ISO 15883-1 and 15883-2 
and the Technical Specification ISO/TS 
15883-5 are applicable to this Guideline.

4.2  Definitions

Acceptance Test
The Acceptance Test includes the Instal-
lation Qualification and parts of the Oper-
ational Qualification. It is the prerequisite 
for the transfer of the washer-disinfector 
to the operator.
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DGKH German Society for Hospital 
 Hygiene

DGSV Germany Society for Sterile 
 Supply

DGUV German statutory accident  
 insurance (rules and regula-  
 tions formerly BGV and BGR)

DIN German Institute for Stand- 
 ardization

e.g.  for example 

EN European Norm

IfSG German “Infection Protection  
 Act”

IQ Installation Qualification

ISO International Organization  
 for Standardization

K Kelvin

KRINKO German “Commission for  
 Hospital Hygiene and Infec- 
 tion Prevention” of the Robert  
 Koch Institute

MIS Minimally-invasive Surgery

min Minutes

MD Medical Device

MPBetreibV German “Medical Devices  
 Operator Ordinance”

MPG German “Medical Device  
 Law”

OQ Operational Qualification

OR Operation Room 

OPA ortho-Phthaldialdehyde

PP Polypropylene

PQ Performance Qualification

PSE Personal Protective Equip 
 ment

QM Quality Management

RKI Robert Koch Institute

RO Deionized or demineralized  
 water

RUMED Processing Unit for Medical De 
(CSSD) vices

SDS Sodium-Dodecyl-Sulfate

SGB German “Social Code”

SOP Standard Operating Procedure
TRBA German “Technical Rules for  
 Biological Agents”

TrinkwV German “Drinking Water Re 
 gulation”

vCJD variant Creutzfeldt-Jakob  
 Disease 

µg Microgram

µS Microsiemens

WD Washer-disinfector

Standardization
All measures taken for unification, simpli-
fication, ranking, and limitation or restric-
tion of procedures to create technically 
optimal solutions.

Type Test
A type test is the responsibility of the man-
ufacturer. It is a risk analysis for delimit-
ing or assessing the risks and for verify-
ing compliance of a washer-disinfector 
with EN ISO 15883. This is the basis for 
the generation of reference data for fol-
low-up tests

Validation of automated cleaning and ther-
mal disinfection processes
A documented process for obtaining, re-
cording, and interpreting the results re-
quired to demonstrate that a process con-
stantly delivers products that match the 
given specifications. For washer-disinfec-
tors, the validation consists of Installation 
Qualification (IQ), Operational Qualifica-
tion (OQ), and Performance Qualification 
(PQ) carried out on devices for which doc-
umented proof exists for compliance with 
the requirements of the standard from the 
device’s manufacturer

Warning (Alarm) Value
Range between the acceptance value and 
the limit value in which measures to op-
timize the washing-disinfection process 
must be carried out to return the process 
to a state in which the acceptance value is 
no longer exceeded

Note: If the measured values reach the warning 

value, the washer-disinfector can still be used. 

However, the validation cannot be completed 

until the process values do not exceed the ac-

ceptance value.

4.3  List of Abbreviations

Abbreviation Explanation

AKI Working Group Instrument  
 Reprocessing

BCA Bicinchoninic acid

BfArM German State Institute for  
 Drugs and Medical Devices 

BiostoffV German Biomaterials Regu- 
 lation 

BSA bovine serum albumin

°C degrees Celsius

CJD Creutzfeldt-Jakob Disease

cm Centimeter

cm²  Square centimeter
CSSD Central Sterile Processing  
 Department

the requirements of cleaning and disin-
fection

Process
Set of interrelationships or activities which 
converts inputs into results (ISO 9000) 

Process Chemicals
Chemical products that are specified for 
use in a washer-disinfector

Test Object
A test instrument or test object that has had 
a test soil applied to it (e.g., Crile Clamp)

Qualification
A qualification is the assessment or deter-
mination of the suitability of a device and 
any ancillary equipment for use. This en-
sures that Performance Qualification of 
the device is possible.

Reference Load
One or more specified loads for a wash-
er-disinfector chosen to provide a worst-
case challenge for cleaning and disinfec-
tion of medical devices (per EN ISO 17665 
part 1)

Detergent
A substance or mixture of substances that 
helps to clean medical devices by remov-
ing soils

Cleaning 
Removal of contamination from an item to 
the extent necessary for further process-
ing or for intended use (EN ISO 17664)

Washer-Disinfector (WD)
Machine intended to clean and disinfect 
medical devices and other articles used 
in the context of medical, dental, phar-
maceutical, and veterinary practice (EN 
ISO 15883 Part 1)

Acceptance Value
Value that must not be exceeded in order 
to complete Performance Qualification

Risk Analysis/Assessment
A process of investigating the possibility of 
failures, the probability of the occurance 
of the failure, and the probability of dis-
covery of the failure. Remediation meas-
ures are taken based upon the results of 
the risk assessment.

Routine Monitoring
Periodic checking and testing carried out 
to establish that the operational perfor-
mance of the washer-disinfector remains 
within the limits established during vali-
dation (EN ISO 15883)
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5.2  Validation Tests
Validation tests shall be carried out in con-
formity with the requirements for medical 
devices and per the harmonized standard 
applicable here, EN ISO 15883. The type 
test is the prerequisite for the conform-
ity assessment and CE marking of the de-
vices according to the MDD/MDR. With 
type-tested washer-disinfectors, validation 
is possible without additional device-relat-
ed risk analysis (exception, for example, 
washing pressure).
The validation consists of Installation 
Qualification (IQ), Operational Qualifica-
tion (OQ) and Performance Qualification 
(PQ). It is the responsibility of the operator 
to carry out the validation. It can only be 
carried out at the operator site.
Validations may only be carried out by per-
sons who have appropriate expertise. This 
expertise includes professional training 
and practical experience, as well as knowl-
edge of the relevant laws, standards and 
directives. These persons must have the 
necessary test and measurement equip-
ment and have mastered the validation 
methods. The qualifications are given in 
Annex 2, “Qualifications of the valida-
tion personnel“.
Validations must be carried out using qual-
ity-assured methods and in collaboration 
with the competent personnel of the op-
erator.
Optimization of the process in advance of 
or during the validation may be needed to 
ensure ongoing compliance with the re-
quired acceptance criteria. If optimiza-
tion takes place during the validation, the 
affected parts of the validation must be 
completely repeated.
If a process must be validated for a wash-
er-disinfector that is already in use, for 
which no type test per EN ISO 15883 ex-
ists, additional testing must be carried out. 
This differs for each machine (see Infor-
mation 5, “Qualification of existing, in-
use washer-disinfectors”.)

5.2.1  Installation Qualification (IQ)

Installation qualification is carried out to 
ensure that the installation site and all nec-
essary devices, process materials, acces-
sories, as well as the surrounding area are 
appropriate for automated washing and 
disinfection, and are correctly installed.
The tests and evaluations required for in-
stallation qualification must be agreed in 

 – Establishment and execution of docu-
mented routine monitoring by qualified 
personnel spelled out in the validation 
report.

Annex 1, “Structure and contents of 
the documentation (Validation Folder)”, 
can be used for support during planning 
and execution of the validation. It can 
be used as a cover sheet for the valida-
tion report.
As an organizational prerequisite for the 
validation of a cleaning and disinfection 
process, quality assurance measures 
must be in place, with a quality manage-
ment system required. Information is pro-
vided in Information 2 “Requirements 
of the operator for automated cleaning 
and disinfection processes”. If the as-
signed checklist is edited by the opera-
tor before a validation or before a repeat 
PQ, he has an overview of the fulfillment 
or non-fulfillment of required conditions. 
It is not the task of the validator to check 
these conditions and measures.

5.1.1  Information Provided by the Wash-
er-Disinfector Manufacturer for the Operator
As a prerequisite for the validation of a 
cleaning and disinfection process, inputs 
and information from the manufacturer of 
the washer-disinfector are required and 
are to be made available to the operator.

Checklist 2, “Information provided by 
the washer-disinfector manufacturer 
for the operator”, provides an overview.

5.1.2  Information Provided by the Operator 
to the Washer-Disinfector Manufacturer/
Distributor
The operator must provide the following 
information:

 – Special requirements for the wash-
er-disinfector process based upon offi-
cial requirements or specialized usage 
of the products to be processed

 – Site-specific conditions

 – Requirements in the medical device 
manufacturer’s IFU (EN ISO 17664)

 – Qualities of the Process Utilities
•  Water: Information about water qual-

ities can be found in Information 3 
“Chemical water quality”.

• Process Chemicals: Information con-
cerning process chemicals can be 
found in Information 4, “Process 
chemicals”.

 | 5.  Validation
According to the KRINKO/BfArM Rec-
ommendation 2012 (1.3 Validation of the 
Processing Procedures/Processes), “auto-
matic cleaning and disinfection process-
es that are used ... must always be carried 
out according to documented standard 
operating procedures and with process-
es which have been tested for efficacy as 
well as means attuned to the medical de-
vice (i.e., appropriateness for use and ma-
terial compatibility).”
The validation is used to verify the per-
formance and to demonstrate the repro-
ducibility of the standardized automated 
cleaning and disinfection procedures. A 
validation consists of Installation Qual-
ification (IQ), Operational Qualification 
(OQ) and Performance Qualification (PQ).
Before the washer-disinfector is used for 
the first time for the processing of medi-
cal devices for use on a patient, the valida-
tion must be successfully completed, doc-
umented, and evaluated and released by 
a (responsible) person designated by the 
operator. The examination of the clean-
ing performance on real use instruments, 
which is necessary as a component of the 
performance assessment, can be carried 
out within 4 weeks after the first perfor-
mance assessment if not possible at an 
earlier date.

5.1  Requirements for the Validation
In order to be able to carry out the vali-
dation of a cleaning and disinfection pro-
cess, the operator, the manufacturer of the 
washer-disinfectors, and the manufacturer 
of the process chemicals must fulfill pre-
requisites. The overall assessment of the 
validation of the cleaning and disinfection 
process can only be carried out if all pre-
requisites are fulfilled.

Checklist 1, “Organizational prerequi-
sites for the operator – information for 
the validation personnel”, provides an 
overview. 

A requirement for the validation is the cre-
ation of a validation plan, which must at 
a minimum contain the following items:

 –  Responsibilities

 – Qualification Steps (IQ, OQ, and PQ)

 – Approval of the validation by qualified 
personnel on operator’s side

 – Measures to be taken if the validation is 
not successful
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for cleaning tests for surgical instruments 
are appropriate for this testing as concerns 
quantifiability, standardizability and prac-
tical relevance. From the point of view of 
the authors of this guideline, it is absolute-
ly necessary to use test soils that are com-
parable to a representative, in-use contam-
ination. A consensus has been reached 
here regarding the use of heparinized 
sheep's blood, which becomes coagula-
ble by the addition of protamine sulfate. 
Protein is measured per test object. 

 – Real, in-use soiled instruments 
Real, in-use soiled instruments/medical 
devices are used to provide a reference for 
practice-specific loading and for cleaning 
assessment of differently designed instru-
ments/medical products (product groups). 
Their use also takes into account of the 
conditions which influence the cleaning 
during use in the operating room, the 
transport, the preparation for processing, 
the possible preliminary cleaning and the 
specifics of loading into the washer-disin-
fector (see Annex 4 “Cleaning tests for 
Performance Qualification (PQ)”). The 
purpose of this test is to establish the tech-
nically achievable cleaning limit creating 
an endpoint measurement. At the present 
time, a technically feasible value of a max-
imum of 3 µg of residual protein per cm² is 
used (see literature: Michels et al., 2013). 
The acceptance criteria are presented in 
Annex 5 “Acceptance criteria for the as-
sessment of cleaning performance”).

5.2.3.1.2	 Specification	of	the	Test	Loads	
and	Procedure
Depending on the type of instruments 
used, the instruments to be tested are 
jointly agreed to by the validator and the 
operator. It is necessary that the most dif-
ficult instruments as well as those stored 
the longest are checked for cleaning effi-
cacy. The selection must be justified and 
documented by the operator.
Every program used must be checked at 
least once. In order to ensure reliable veri-
fication of cleaning performance, a total of 
at least three process loads with the same 
or different reference loads must be ex-
amined. For further information, see An-
nex 4, “ Cleaning tests for Performance 
Qualification (PQ)”, and Information 6, 
“Test Matrix for the Performance Qual-
ification of multiple, identical wash-
er-disinfectors with the same process 
chemical supply and utilities”.

four weeks prior to the Operational Qual-
ification.
Tests, evaluations, and actions to be car-
ried out are described in Checklist 5 “Op-
erational Qualification: tests, observa-
tions, actions”. 

5.2.3  Performance Qualification (PQ)
The prerequisite for Performance Qualifi-
cation is the definition and documentation 
of the necessary programs with appropri-
ate procedures. The processing must in-
clude the preconditions for cleaning. The 
processing description shall be documen-
ted in detail, including details of the che-
micals to be used.
In the Performance Qualification, the de-
fined cleaning and disinfection programs 
for operating loads (reference loads) are 
checked and the results documented, en-
suring that reproducible results can be 
achieved at all times. That is, the process 
must always meet its specifications. Each 
reference load shall include instruments 
with typical in-use contamination, pro-
cessed after normal pre-treatment steps. 
The reference load is to be documented. 
Reference loads are always operator-spe-
cific.
Checklist 6, “Performance Qualifica-
tion: assistance in selection of real in-
struments”, is provided to assist in defin-
ing the reference loads.

5.2.3.1	Cleaning	Tests
To verify that cleaning performance is 
basically given and reproducible, test ob-
jects are used. Real contaminated instru-
ments of the operator are allotted to differ-
ent product families and tested. Annex 3, 
“Description of the methods for cleaning 
efficacy testing”, provides an overview of 
this process.

5.2.3.1.1		Test	Objects	(Crile	Clamps)	and	
real,	in-use	soiled	instruments
The following test objects and real, in-use 
soiled instruments must be considered for 
use in cleaning testing:

 – Test Objects
In order to establish a defined cleaning 
performance in the performance qualifi-
cation on site, contaminated reference test 
objects (Crile clamps contaminated with 
test soil according to standard operating 
procedures in a qualified laboratory) are 
added to the reference load to be tested.
Not all listed test soils and methods re-
ferred to in the standard EN ISO 15883 

advance of the testing, carried out, and the 
results documented.
Tests and evaluations to be carried out in-
clude, but are not limited to the items in 
the following list.

 – Review of the accuracy of ordering and 
delivery (for existing installations, doc-
umentation of the machine’s features):

• Machine (manufactured to order spec-
ifications)

• Base/drip tray

• Drying module

• Steam condenser/Ventilation system

• Load/Unload cart

• Load carrier, inserts, as well as jets 
and adapters

• Installation plan, instructions for use, 
and other documents

 – Review of the connections and utilities, 
comparison to installation plan:
• Electrical power
• Water (cold, warm, RO)
• Central/decentralized chemical dos-

ing system
• Steam
• Sanitary drain
• Exhaust

Checklist 3, “Installation Qualification“, 
provides an example. 

5.2.2  Operational Qualification (OQ)
Operational qualification is carried out to 
ensure that the washer-disinfector is con-
nected to the utilities at the use location 
and operates in accord with the specifica-
tions of the manufacturer and the require-
ments of EN ISO15883. The Operational 
Qualification is done to check that all de-
vices, utilities, and accessories function 
properly and that the qualification is car-
ried out within the context of the opera-
tor’s quality system.
The tests and evaluations required for Op-
erational Qualification must be agreed in 
advance of the testing, carried out, and the 
results documented.
An acceptance test (see Checklist 4 “Ac-
ceptance testing and parts of the Oper-
ational Qualification”) includes the in-
stallation qualification and portions of the 
operational qualification. Tests that are 
executed as part of the acceptance testing 
are not required to be repeated for the Op-
erational Qualification, as long as the ac-
ceptance testing was not done more than 
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ified by the washer-disinfector manufac-
turer, which has been determined during 
the type test for the particular load carri-
er. In the course of the validation, it must 
be demonstrated that the pressure profile 
can be reproduced.
Since a reproducible washing pressure is 
an important criterion for achieving the 
cleaning result, deviations from the cal-
culated mean value of the respective test 
load should not be greater than ±20%. The 
pressure is measured after the water has 
been introduced until the final pumping 
of the detergent solution. For deviations 
of more than 20%, a separate document-
ed assessment is necessary.

Note: The observation of the washing pressure 

is not done for the precleaning phase.

If the washer-disinfector is not equipped 
with a spray arm monitoring, the spray 
arms must be checked for free rotation 
after loading and before unloading of the 
washer-disinfector. This is done in order 
to ensure that no objects have impaired 
the cleaning performance during the wash 
program by blocking the rinse arms ro-
tation. 

5.2.3.3	 Thermal	Disinfection	Test	
For the verification of the thermal disinfec-
tion performance, external temperature 
measuring systems must be used that are 
independent of the washer-disinfector’s 
sensors that have accuracy and resolution 
as specified in EN ISO 15883-Part 1. The 
sensors are positioned between the in-
struments and in the vicinity of the meas-
ured points of the washer-disinfector as 
specified from the type test. In addition, 
measuring points must be selected on the 
load carriers and the chamber walls. The 
positions that are slowest to achieve the 
process temperature can be determined 
from the type test or other previous tests 
as necessary. If the measured values of 
these temperature sensors do not match 
the actual values of the WD display, the 
cause of the differences must be searched 
for, eliminated, and documented.
The minimum testing requirement is two 
cycles with six sensors, or three cycles 
with four sensors.
The suggested measurement positions of 
the sensors are shown in Checklist 8, “Po-
sitioning of the temperature sensors”.
The target temperature values to be 
achieved for the cleaning process have a 
tolerance of 0 to ± 5 K (cleaning tempera-

Corrosion is not an assessment criterion.
In practice, the Biuret/BCA method can 
be carried out on site.

 – Real In-Use Soiled Instruments
In the assessment, the area of the sam-
pled surfaces shall be taken into consider-
ation (see Annex 5, “Acceptance criteria 
for the assessment of cleaning perfor-
mance”). Only visibly clean instruments 
are tested for protein residues using a 
quantitative or semi-quantitative analyt-
ical protein detection method (see An-
nex 6, “Cleaning efficacy testing”). If, 
however, residues of unknown source have 
been identified during the visual check, a 
distinction is made between residual soil 
and corrosion. Corrosion is not an assess-
ment criterion. In practice, the Biuret/BCA 
method can be carried out on site.
There are currently no clinical data or 
studies that clearly establish acceptance 
criteria, or suggest the need to reduce soil-
ing to a certain minimum from which ac-
ceptance criteria can be derived. In order 
to determine acceptance criteria, one must 
therefore rely on the state of the art and 
examine what can be achieved reproduc-
ibly with today’s methods. The principle 
applies: to meet the optimization require-
ments, the less residue the better result-
ing a greater degree of safety. The current 
state of the art derives from the results of 
the performance tests on real instruments 
as well as test objects documented in vali-
dation reports.
The basis of the assessment is described 
in Annex 5, “Acceptance criteria for the 
assessment of cleaning performance”.

5.2.3.2		Washing	Pressure	Test
The washing pressure can be generated by 
one or more circulating pumps.
The washing pressure of the complete pro-
cess must be measured and documented. 
This can be done at a test point on the load 
carrier provided by the washer-disinfec-
tor manufacturer, or at other locations, if 
possible and applicable.
Preferably, the pressure-measurement 
connection is made to a nozzle connection 
for device for hollow/lumened instruments 
or, if not present, to an adapter on the wa-
ter supply of the load carrier. If filter sys-
tems are installed in the load carrier, the 
connection must be made after the filters.
The manufacturer’s instructions regarding 
the pressure level must be observed. The 
pressure must be within the range spec-

Real, used instruments are placed on the 
load carrier according to the agreed-upon, 
defined pattern. 
Each medical device is individually in-
spected. Instruments or their parts, which 
are visually contaminated, are document-
ed (if possible, digital photo) and marked.
In each process sequence (batch), one con-
taminated test object is added per level, 
with a minimum of five per cycle. In prac-
tice, this means at least five Crile clamps 
per cycle, distributed at all levels of the 
load carrier. Based upon the results of 
the type test, the location where the low-
est cleaning performance is to be expect-
ed shall be tested (refer to Type Test data 
from the manufacturer). The distribution 
of the test objects depends on the WD and 
load being run. This is to be documented 
at the test site, preferably with a digital 
photo. The test objects are to be opened 
to approximately 90 °, and placed within 
the normal instrument load.
The wash program must be interrupted 
and the test objects removed before the 
beginning of the thermal disinfection 
phase (water inflow). At this point, the 
marked, real, in-use soiled instruments 
and the test objects are removed for anal-
ysis and evaluation. The load is not to be 
released for use. 

WARNING: If the real instruments and 
test objects can only be removed at the end 
of the process, it must be ensured that the 
recoverability of protein is not adversely 
affected by the disinfection step.
For guidance in carrying out the test-
ing with test objects, refer to Annex 6, 
“Cleaning efficacy testing” and Check-
list 7, “Tests of cleaning performance”.

5.2.3.1.3		Evaluation

 – Test Objects
The evaluation of the test objects’ cleaning 
results is initially done visually and docu-
mented. Only visibly clean test objects are 
subsequently tested for protein residues 
using a quantitative or semi-quantitative 
method of protein analysis (see Annex 4, 
“Cleaning tests for Performance Qual-
ification (PQ)”, Annex 5, “Acceptance 
criteria for the assessment of cleaning 
performance”, and Annex 6, “Cleaning 
efficacy testing”.
However, if residuals of an unknown 
source have been identified during the 
visual check, a distinction must be made 
between residual test soil and corrosion. 
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C)  Introduction of a new medical device with 
different cleaning and disinfection require-
ments or a new load carrier, if no equivalence 
to a tested reference load or validated med-
ical device or loading system can be demon-
strated
➔ The scope of the new performance 
qualification/assessment shall be de-
termined by means of a risk analysis in 
accordance with Information 8, “Risk 
analysis for existing washer-disinfec-
tor installations”.

D)  Change of process chemistry
➔ For determination of the procedure, 
see Annex 8, “Event-related Perfor-
mance Requalification (Repeat Per-
formance Qualification) with process 
chemical change”.

E)  Following maintenance work that could 
affect the performance of the washer-dis-
infector
The scope of execution of a reassess-
ment must be justified. The assessment 
of the results, including the justification 
for the decisions taken, and the extent of 
the changes to the cleaning and disinfec-
tion procedure or the requirements for 
the reassessment (if applicable) shall be 
documented (see Information 9, “Defi-
nitions for maintenance, calibration and 
adjustment”).

➔ For the procedure, see Annex 9, 
“Event-related Requalification (Repeat 
Performance Qualification) (after main-
tenance)”.
Checklist 11, “Preparation for a requali-
fication (OQ/PQ)”, provides guidance for 
preparation for a repeat OQ/PQ.

5.5  Approval and Release of the Validation 
Documentation by the Operator
The operator confirms that the execution 
of the validation has been done per the re-
quirements and order, and has been cor-
rectly documented.

Scope and Form of the Approval
The approval covers all type of validation 
including repeat performance qualifica-
tion.
The validation documents must be ap-
proved by the operator after successful re-
sults for all tests. The approval must be car-
ried out according to a method governed by 
the operator’s quality management system. 
The responsibility for the release has to 
be assumed by an operator staff member.  

In the case of an improvement of the dry-
ing result, a repeat of the drying test must 
be carried out.

5.2.3.5  Test for Process Chemical Residues
With proper processing in the washer-dis-
infector, only toxicologically safe residu-
al amounts of the process chemicals may 
remain on the medical devices after com-
pletion of the thermal disinfection. Accept-
ance limits are defined by the manufactur-
er of process chemicals.
The performance qualification must 
demonstrate that no process chemical re-
siduals remain above these limits.
The methods or evidence required to de-
termine the residual amounts of the pro-
cess chemicals depend on the process 
chemicals used and must be made avail-
able by the manufacturer of the process 
chemicals. See Information 4, “Process 
chemicals”.

5.3  Documentation and Assessment
All data relevant to safety and efficacy of 
the installation, operation, maintenance, 
and test of the process must be document-
ed and assessed. It is recommended to use 
checklists for documentation.
The minimum amount of documentation is 
summarized in Annex 1, “Structure and 
Content of the Documentation (Valida-
tion Folder)”.

5.4  Performance Requalification (Repeat 
Performance Qualification)
A repeat performance qualification must 
be carried out if:

A)  On a periodic basis as defined with val-
idation
EN ISO 15883 recommends the execution 
of a repeat PQ without specific reason on 
a yearly basis. If a different interval is cho-
sen, this must be justified. 
➔ For the procedure, see Annex 7, “Per-
formance Requalification (Repeat Per-
formance Qualification) without special 
reason”.

B)  When routine monitoring of the perfor-
mance of the washer-disinfector reveals de-
viations from the validation results
➔ After remedying the reasons for the 
deviations, the scope of the new perfor-
mance qualification/assessment shall be 
determined by means of a risk analysis 
in accordance with Information 8, “Risk 
analysis for existing washer-disinfector 
installations”.

ture band) relative to the cleaning temper-
ature setpoint.
The target temperature values result from 
the A0 value requirements in connection 
with the disinfection setpoint temperature 
with a tolerance of 0 to + 5 K (disinfection 
temperature band). If the A0 value is calcu-
lated by integration, the sensor tolerance 
and the allowable temperature deviation 
of 2 K must be deducted.
The A0 concept is described in Informa-
tion 7, “The A0 concept of EN ISO 15883”.
The temperature profile during the hold-
ing times of the temperature-controlled 
process stages must be in agreement with-
in ±2.5 K for two measured cycles.

Note: Testing of the disinfection performance 

with biological indicators is not required, since 

the disinfection is assured by the effect of the wa-

ter temperature over a defined time.

5.2.3.4  Drying Test
Drying must be tested for all reference 
loads. This can be done for simple loads 
by visual inspection.
If the drying performance is to be subject-
ed to more accurate testing in narrow in-
strument features or hollow bodied instru-
ments/lumens, use absorbent paper which 
contains anhydrous copper (II) sulfate to 
test this. When in contact with water, the 
white paper turns blue.
Slips of indicator paper can be used to test 
dryness as follows. For narrow instrument 
features pull the strip through the por-
tion of the instrument to be tested. For 
hollow bodied instruments/lumens, hold 
the distal end of the hollow instrument at 
a distance of 50 to 100 mm from the pa-
per and blow through it with compressed 
air pulses at the lowest possible pressure 
from the other end. Blue spots indicate re-
sidual water.  

Evaluation
Any residual or leaking residual liquid is 
unacceptable. Residual moisture at con-
tact points is acceptable.

Actions to be taken for unacceptable resid-
ual water 
A technical improvement is to be striven 
for. If this is not possible, the washed load 
must be dried manually or by using pres-
surized air .
The performance qualification cannot be 
completed if an unacceptable drying re-
sult is obtained.
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figuration of the washer-disinfector or pos-
sibly external equipment (e.g., central dos-
ing devices, independent documentation 
and monitoring modules), routine monitor-
ing at different time intervals is necessary. 
Preferably, the parameters specified must 
be tested and documented independently 
of the controller and the sensors used for 
machine control (e.g., temperature sen-
sors, pressure transducers). If this is not 
possible, appropriate monitoring at spec-
ified time intervals must be carried out, 
e.g., protein analysis of test objects after 
cleaning and before disinfection. These in-
tervals are determined using a risk analy-
sis. (Information 8, “Risk analysis for ex-
isting washer-disinfector installations”).
If automatic process documentation for 
each load is not available, as document-
ed in the qualification of the WD, manual 
documentation must be carried out accord-
ing to SOPs.
The test equipment and test methods must 
be used and/or carried out by trained per-
sonnel according to SOPs.

Note: To minimize the amount of routine monitor-

ing, the machine may be fitted with an independ-

ent monitoring system for pressure, temperature, 

and dosing prior to validation which provides au-

tomated cycle monitoring.

Checklist 10, “Matrix for creation of a 
checklist for routine monitoring of the 
washer-disinfector’s technical function”, 
serves as support for the creation of a mon-
itoring plan.

6.4  Periodic Non-Technical Checks
EN ISO 15883 part 1 recommends, for ex-
ample, quarterly monitoring. This testing 
may be more or less frequent, depending 
upon the results of a risk analysis (see In-
formation 8, “Risk analysis for existing 
washer-disinfector installations”).
Periodic monitoring of the cleaning perfor-
mance is to be carried out using semi-quan-
titative and/or qualitative protein determi-
nations in the case of real contaminated 
medical devices, which appear visually 
clean but cannot be checked visually on all 
surfaces (see Annex 5, “Acceptance cri-
teria for the assessment of cleaning per-
formance”).
The instruments to be tested should be of a 
critical design group. The instruments, as 
well as their location within the washer-dis-
infector must be defined within the course 
of the validation. A checklist for periodic 
monitoring can be created. All tests must 

ment in work instructions (e.g., ophthal-
mology: checking the pH value). Refer to 
Information 10, “Measurement of the pH 
values of the final rinse water for wash-
er-disinfector processes.”
The following information and checklists 
are intended to be guides and tools.

6.1  Daily Checks
Daily operational tests are to be under-
stood as tests which are to be carried out 
before the day’s use and are to be docu-
mented. The use instructions of the wash-
er-disinfector manufacturer must be ob-
served.
Checklist 9 “Daily in-use testing of the 
washer-disinfector”, provides examples.

6.2  Load Monitoring/Checking
For each load, check for the free rotation 
of the spray arms and loading per SOP, 
such as the appropriate connection of lu-
mened devices, before removing the in-
struments from the load carrier have to be 
conducted. Afterwards a visual check of 
the medical devices (MD) is to be carried 
out for cleanliness and dryness.
If it is visually determined that certain 
medical devices have not been cleaned, 
measures which have been defined in the 
quality system must be taken.
Per the KRINKO/BfArM recommenda-
tions, a cleaning indicator can be used 
for visual inspection to verify the suita-
bility of the wash program used for the 
items to be processed: “Cleanliness can 
therefore be established relative to the re-
sults for the cleaning indicator, and may 
be applied to critical B medical devices, 
for example”.
Since there are no standards for “clean-
ing indicators” at this time, they are not 
recommended for routine monitoring.

6.3  Routine Monitoring of the Technical 
Function
Routine monitoring must be determined 
by the operator on the basis of the actual 
features of the washer-disinfector. This is 
set out within the scope of the validation, 
see Information 5, “Qualification of ex-
isting, in-use washer-disinfectors”).
A successful cycle sequence of a wash-
er-disinfector depends on temperature 
and time, water pressure, sufficient dosing 
of process chemicals and sufficient water 
level within the washer-disinfector. These 
parameters must be met with sufficient 
certainty. Depending on the specific con-

The responsibility can be delegated by the 
operator (MPBetreibV § 4).
The validation can only be approved when 
all prerequisite requirements of the valida-
tion are met (see 5.1) and the tested refer-
ence load is typical of normal usage of the 
washer-disinfector.
For tests that have not been evaluated by 
the validator, the operator must confirm in 
writing that these aspects of testing have 
been comprehensively fulfilled.

Consequences of the approval of the vali-
dation for the operator: 

 – If the tests are documented as “passed”:
Processing shall be carried out until 
the next date of the repeat performance 
qualification using the conditions tested 
during the validation.

 – If the tests are documented as “failed”:
• Processing with the noncompliant 

processes must be discontinued.
• The cause of the noncompliance must 

be identified and remedied.
• The processes must be revalidated.

 | 6.  Routine Monitoring of Clean-
ing-Disinfection Processes

Routine monitoring of cleaning and disin-
fection processes is particularly important 
for ongoing verification of the required 
quality standards for automated cleaning 
and disinfection of medical devices being 
met. The goal is to achieve this through 
the parametric release, which would make 
many routine checks unnecessary. If this 
is not possible (for details, see Informa-
tion 5 “Qualification of existing, in-use 
washer-disinfectors”), endpoint tests 
must be carried out at a minimum to en-
sure the cleaning and disinfection per-
formance.
The verification of automated cleaning 
and disinfection processes includes the 
parameters related to the washer-disinfec-
tor, the utilities supply as well as a visual 
inspection of the cleaning results on real 
instruments/medical devices. These re-
sults are recorded, documented and eval-
uated. The documentation is carried out 
within the framework of the quality man-
agement system.
Routine monitoring consists of a combina-
tion of daily checks and additional tests.
Special requirements for different medical 
devices or practice specialties must be de-
fined within the scope of quality manage-
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ISO/TS 15883 – Washer-disinfectors – Part 5: 
Test soils and methods for demonstrating clean-
ing efficacy; 2005

EN ISO 17664 – Sterilization of medical devices 
– Information to be provided by the manufac-
turer for the processing of resterilizable med-
ical devices; 2004

EN ISO 17665-1 – Sterilization of health care 
products – Moist heat – Part 1: Requirements 
for the development, validation and routine con-
trol of a sterilization process for medical de-
vices; 2006

EN ISO 9000 – Quality management systems – 
Fundamentals and vocabulary; 2005

ISO/TS 11139 – Sterilization of health care 
products – Vocabulary; 2006

Recommendations and Guidelines
Guideline for the validation of automated clean-
ing and disinfection processes for the prepara-
tion of thermolabile endoscopes. Created by the 
DGKH, DEGEA, DGSV, DGVS, AKI. ZentrSteril 
(2011); 3:11–70.

Guideline for the validation of manual cleaning 
and manual chemical disinfection of medical 
devices. ZentrSteril (2013) Supplement

– TrinkwV 2001) of May 21, 2001 (BGBl. 1 S. 
959), in the version of the notice of March 10, 
2016 (BGBl. I p. 459), which has been amended 
by Article 4 Paragraph 22 of the Act of July 18, 
2016 (BGBl. I S. 1666)

German Ordinance on safety and health pro-
tection of activities with biological agents (Bi-
ostoffverordnung – BioStoffV) of July 15, 2013 
(BGBl. 1 S. 2514)

German statutory accident insurance, DGUV 
regulation 1: Principles of prevention of 1 Oc-
tober 2014 (formerly BGV A1) 

Biological agents in healthcare and welfare 
care, TRBA 250, December 1, 2016

Recommendations of the KRINKO
Requirements for infection control in the pro-
cessing of medical devices. Recommendation 
by the Commission on Hospital Infection Con-
trol and Prevention (KRINKO) at the Robert 
Koch Institute (RKI) and the Federal Institute 
for Drugs and Medical Devices (BfArM). Fed-
eral Health Gazette – Health Research – Health 
Protection (Bundesgesundheitsblatt) 2012; 55: 
1244–1310. 

Infection control requirements for cleaning 
and disinfecting surfaces. Commission Rec-
ommendation on Hospital Infection Control and 
Prevention at the Robert Koch Institute (RKI). 
Federal Health Gazette – Health Research – 
Health Protection (Bundesgesundheitsblatt) 
2004; 47: 51–61. 

Hand hygiene in Healthcare Facilities. Com-
munication from the Commission on Hospital 
Infection Control and Prevention at the Robert 
Koch Institute. Federal Health Gazette (Bundes-
gesundheitsblatt) 2016; 59:1189–1220. 

Standards
EN ISO 14971 – Medical devices – Application 
of risk management to medical devices; 2014

EN ISO 15883 – Washer disinfectors
Part 1: General requirements, terms and defi-
nitions and tests; 2012

Part 2: Requirements and tests for washer-dis-
infectors employing thermal disinfection for 
surgical instruments, anaesthetic equipment, 
bowls, dishes, receivers, utensils, glassware, 
etc.; 2009

Part 3: Requirements and tests for washer-dis-
infectors employing thermal disinfection for 
human waste containers; 2009

Part 4: Requirements and tests for washer-dis-
infectors employing chemical disinfection for 
thermolabile endoscopes; 2009

Part 6: Requirements and tests for washer-dis-
infectors employing thermal disinfection for 
non-invasive, non-critical medical devices and 
healthcare equipment; 2011

Part 7: Requirements and tests for washer-dis-
infectors employing chemical disinfection for 
non-invasive, non-critical thermolabile med-
ical devices and healthcare equipment; 2014

be documented, evaluated, and considered 
in the subsequent requalification. 
When testing the cleaning by means of 
(semi-)quantitative protein determination, 
the instruments must be taken out of the 
washer before the start of thermal disin-
fection. The process can then be contin-
ued without these instruments. The tested 
instruments can be run in the next load af-
ter protein evaluation, or the process can 
be paused until they have undergone sam-
ple recovery, rinsing and then return to the 
load carrier, at which point the process may 
be resumed. The process documentation 
shall be accompanied by a corresponding 
test report.
A test with biological indicators is not re-
quired as a periodic test.
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German Law for prevention and combatting in-
fective diseases in human (Infection prevention 
law – IfSG) Juli 20, 2000 (BGBl 1 S. 1045) last 
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of July 18, 2016 (BGBl. I S. 1966) 

Guideline 93/42/EWG of the Council of June 14 
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eration and use of medical devices (Medical 
Devices Operator Regulations – MPBetreibV) 
of 29 June 1998, as amended by the notice of 
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Annex 1: Structure and content of the  
documentation (Validation Folder)

Overview
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Details of: 

Type of Testing (Validation) × ×

Operator and installation location × ×

Machine manufacturer, model, serial number, year of manufacture  × ×

Client × ×

Validation company and validator or validation team × ×

Results of the validation and established routine tests × ×

Details of deviations and deficiencies regarding the WD, the process media, the operation, or the 
results 

× ×

Summary of the results and evaluation of the deviations × ×

Deviations from the current guidelines in execution of the validation

TABLE OF CONTENTS × ×

INFORMATION 
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Notes on standards and laws relative to the tests carried out × ×
Certificates for the qualifications of the validators or team carrying out the validation × ×
Information on the measuring instruments used including calibration protocols × ×
Process chemicals used ×
Cross reference to manufacturers’ instructions for MD processing (EN ISO 17664) × if changes 

PREPARATION FOR VALIDATION 

Preliminary validation talk to ensure compliance with the guideline × ×
Crossreference for maintenance, calibration and adjustment ×
Examination of the loading carrier (connections and pressure test) ×
Examination and evaluation of the release documentation since the last PQ (batches) ×
Definition of the reference loads × ×
SOP for manual pre-cleaning (or cross reference if appropriate) × if changes 
Qualification of in-use WDs that do not meet the current EN ISO 15883 requirements (including 
description)
Information on 
Functional examination of the WD and accessories 
Leak-tightness of the WD 
Functional test of the (central) dosing system  
Test plan with acceptance criteria 
WD provisions and accessories
Utilities, drain and exhaust 
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INSTALLATION QUALIFICATION 

M
ay

 a
ls

o 
be

 a
va

ila
bl

e 
as

 a
n 

el
ec

tr
on

ic
 d

oc
um

en
t

Installation Qualification 
OPERATIONAL QUALIFICATION
Acceptance testing and portions of the operational qualification
Information on:
Correctness of the utilities and process media connections ×
Correctness of the drain and exhaust connections ×
Functional testing of the WD and its accessories ×
Leak-tightness of the WD ×
Functional testing of the (central) dosing system ×
Test plan with acceptance criteria ×
PERFORMANCE QUALIFICATION
see Checklists
Process details of the programs to be tested ×
Positioning of the test objects/real instruments × ×
Positioning of the temperature sensors (i.e. photo documentation) × ×
Description of the washing pressure test ×
Test objects
Visual examination/documentation × ×
Protein tests/documentation × ×
Real instruments 
Visual examination/documentation × ×
Protein tests/documentation × ×
Water level measurements ×
Documentation of the test results on residual amounts of the process chemicals ×
Process chemical ×
Test plan with acceptance criteria × ×
Established routine tests × ×
Protein test: identification of the method/calibration must be available × ×
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 | 1.  Introduction
This Annex describes requirements for the 
qualification of persons and entities carry-
ing out an IQ, OQ and/or PQ in the course 
of validation. It does not refer to the type 
tests to be performed by the manufactur-
er of the WD according to EN ISO 15883.  

 | 2.  Responsibility for the valida-
tion

The operator has the responsibility to use 
only those processes that have been vali-
dated. The validation must be carried out 
on behalf of the operator by appropriately 
qualified specialists.
Validations consist of various phases  
where different qualifications are re-
quired. The individual phases are as de-
scribed in this guideline:

 – Installation qualification (IQ

 – Operational Qualification (OQ)

 – Performance Qualification (PQ) or 
requalification

 | 3.  Requirements for Installa-
tion Qualification

The examination of the completeness of 
the delivery of the WD with accessories 
does not require any special qualification. 
The participation of the operator (e.g., fa-
cilities engineering) in this test and the 
confirmation in the documentation are 
necessary.
The correct installation of the WD accord-
ing to installation plans/rough-in drawing 
and the execution of the connections to 
the utilities like electrical power, process 
media (steam, compressed air, water), and 
disposal (drain, exhaust) is to be done by 
qualified personnel in the respective are-
as of expertise.

 – Material and instrument expertise

 – Loading of the load carrier

 – Process design/execution

 – Operation of the WD

 – Basic knowledge in the field of quality 
management in the processing of med-
ical devices

 – Basic knowledge of microbiology and 
infection control

Acceptable proof of this knowledge can be 
demonstrated by:

 – Requisite qualification FK I and at least 
3 years’ work as a technical sterilization 
assistant (TSA) or

 – As a medical or service technician em-
ployed in this field.

4.3  Technical knowledge of the WD and 
knowledge of measurement, operation, 
and control technology (MSR) of the WD

 – Knowledge of the WD’s measurement, 
operation, and control technology

 – Electrotechnical knowledge for simula-
tions and error recognition in the elec-
trical/electronic equipment

 – Measurement technological knowledge 
and experience

 – Proof of electrotechnical training inclu-
ding MSR and experience with the WD 
under test must be provided. There must 
be knowledge about the current version 
of the WD to be tested.

4.4  Knowledge and experience for the exe-
cution of process validation

 – Process sequences for the reference 
loads to be tested

The proof can be provided by document-
ed participation in at least 5 validations of 
reprocessing processes. (References must 
be provided).

 | 4.  Requirements for the Opera-
tional Qualification 

Companies or institutions that are con-
tracted to do this testing must be able to 
demonstrate a quality management system 
(e.g. according to ISO 9001 or ISO 13485) 
as well as technical training and qualifica-
tion for the WD under test. Direct involve-
ment of the operator in the operational 
qualification is necessary, for example if 
central dosing systems are to be integrat-
ed for process chemicals and/or reverse 
osmosis plants.
The following knowledge and experience 
must be documented by training creden-
tials for the persons carrying out the work:

4.1  General knowledge of the relevant 
laws, standards, and guidelines, etc.

 – Medical Device Law, German “Medical 
Devices Operator Ordinance”

 – KRINKO/BfArM Recommendation “Re-
quirements for infection control in the 
processing of medical devices”

 – EN ISO 15883

 – Validation Guidelines of the DGKH, 
DGSV, AKI

 – EN ISO 14971 (Risk Analysis)

 – BioMaterials Regulations, Hazardous 
Substances Regulations

Evidence can be provided, for example, by 
means of certificates of completion for spe-
cific validation training courses and/or by 
proof of successful completion of requisite 
qualification FK II. 

4.2  General knowledge and experience of 
reprocessing
Parameters that influence reprocessing 
are, for example:

 – Water quality

 – Process chemicals

ANNEXES | 19

Annex 2: Qualifications of the validation  
personnel
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 | 5  Requirements for the initial 
and repeat Performance Quali-
fications

Companies or institutions which are con-
tracted must demonstrate a quality man-
agement system (e.g., per ISO 9001 or ISO 
13485). The general knowledge and expe-
rience for the performance qualification 
are the same as in the case of the opera-
tional qualification (see 4.1 and 4.2) and 

must be provided in writing by the persons 
carrying out the work.

 – Knowledge of and experience with the 
measuring instruments used

 – Knowledge and experience in the exe-
cution of process validation

 – Documented capability of conducting 
sampling and use of testing systems (Bi-
uret, etc.) as well as proof of appropri-
ate training

 – Process sequences for the reference 
loads to be tested

The proof can be provided by document-
ed participation in at least 5 validations of 
reprocessing processes. (References must 
be provided). ■
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 – Program 2 
 –  3 min cold pre-rinse

 – Drain

 – 5 min cleaning with 0.3% alkaline de-
tergent (pH 10 ± 0.5), wash temperature 
55 °C

 – 1 min rinse
For the above cycles, the acceptance cri-
teria are as follows. The evaluation of the 
results with the Biuret/BCA or modified 
OPA method must show that the program 
1 process resulted in no more than two 
clamps reached the warning level and the 
program 2 process resulted in no more 
than one clamp was over the limit value.
If one deviates from this example quali-
ty assurance test procedure, the method 
shall be qualified and documented in the 
validation report.

2.2  Preparation and Care of the Test Ob-
jects
The test objects can be reused after a 
specified reprocessing process in the lab-
oratory, described below.

cleanability of the test object, enabling 
problem-free shipping of the test objects.
A temperature of 20 – 25 °C may not be 
exceeded for more than one day during 
storage and transport.

 | 2.  Quality Assurance of the 
Test Objects

To assure the reproducibility of the re-
sults, the manufacturer of the test objects 
must carry out quality assurance meas-
ures.
An example of testing the test objects for 
cleanability and their preparation for re-
use follows.

2.1  Cleaning Test
As part of the quality assurance process, 
the cleanability relative to the blood lot 
used must be studied.

Note: Quality assurance measures must 
be taken for every type of test object and 
the production of the test objects.

Crile clamps are the example provided in 
the following section:
10 Crile clamps per cycle shall be used to 
test each cleaning program using the fol-
lowing processes. Cleaning shall be done 
no sooner than the day after the contam-
ination of the clamps. The position of the 
clamps in the WD must be defined and 
documented. The cleaning programs must 
be run in the same WD using the same 
load cart.

Program 1

 –  3 min cold pre-rinse

 – Drain

 – 10 min cleaning with 0.5% alkaline de-
tergent (pH 10 ± 0.5), wash temperature 
70 °C

 – 1 min rinse

Annex 3: Description of the methods for  
cleaning efficacy testing

 | 1.  Contamination of the test ob-
jects (Crile clamps + test soil) 

The test soil used is heparinized sheep‘s 
blood, which has been made coagula-
ble using protamine sulfate. The sheep’s 
blood should not be older than one week 
and shall be stored in a refrigerator un-
til use.
Contamination of the test object must be 
done in a laboratory that has appropri-
ate quality assurance measures (see be-
low for example). To prepare the test soil 
for contamination of the instruments, the 
sheep’s blood (for example, Acila GMN®, 
Möhrfelden, Germany) is diluted with 
10% double-distilled water. The sheep’s 
blood solution is made coagulable by ad-
dition of a specific amount of protamine 
sulfate. Each instrument is then inoculat-
ed with 100 µl of the solution in the hinge 
by means of a pipette.
The test objects are then opened and 
closed five times to achieve an even dis-
tribution of the contamination.
After contamination, a maximum of 20 test 
objects are laid open in a wire basket. It is 
critical to ensure that the wire basket does 
not sit upon an absorbent surface, and it 
is preferred that it sits above the surface. 
If this is not done, a portion of the test soil 
can be absorbed, and the test objects will 
have differing amounts of contamination 
on them. The wire basket with the test ob-
jects within it is placed in a drying cabinet 
at 45 °C for one hour.
After drying, each test object is closed 
and placed in an individual polypropyl-
ene bag. The polypropylene bag shall 
have all possible air removed, and shall 
be sealed closed. Studies have shown that 
this packaging method permits a shelf life 
of 14 days with only a small effect on the 

Fig. 1
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The test objects may tend to rust, depend-
ing upon the material quality of the test 
object, the duration of blood contact, and 
the presence of residual SDS solution on 
them. If the protein test is done using the 
modified OPA method, rust particles will 
result in false results. For this reason, it is 
necessary to thoroughly clean and passi-
vate the test objects after each use.

2.2.1.  Basic cleaning for Reuse
30 min sonication in an ultrasonic bath at  
70 °C with a 1% alkaline detergent solution
3 min rinse with DI water

2.2.2.  Passivation
30 min sonication at 70 °C in 5% citric 
acid solution
3 min rinse with DI water

2.3  Cleaning after Passivation
The test objects are processed using the 
Miele Vario-TD program with alkaline de-
tergent after passivation. 

2.4  Care of the Hinges of the Test Objects
A steam-permeable, medical-grade lubri-
cant is applied to the hinge of the test ob-
jects after drying. In order to achieve an 
even distribution of the lubricant, the test 
objects are opened and closed five times.

2.5  Steam Sterilization 
The test objects are then steam sterilized 
for 3 minutes at 134 °C. The sterilization 
serves to aid in the even distribution of 
the lubricant. Packaging of the clamps is 
only required if the test objects will not 
be reused immediately. Contamination 
and packaging are described earlier in this 
document.

 | 3.  Execution of the Testing with 
Test Object, Visual Inspection 
and Sample Collection

The test objects (A) are placed in the de-
fined test load, see Guideline section 
5.2.3.1.

Since the clamps must be re-
moved from the WD before the 
disinfection phase, waterproof, 
clean gloves must be worn.

The test objects will be wet after removal 
from the WD before the disinfection phase. 
Hold the instrument in its wet state vertical-
ly with the working portion perpendicular. 
Open and close it three times. Look for the 
presence of coloring or cloudiness in the 
water droplets at the lower end of the clo-
sure for the visual evaluation.

Sample collection for semi-quantitative pro-
tein testing is done by rinsing the hinge 
area with 1% sodium dodecyl sulfate solu-
tion (SDS). This is prepared for the testing 
or can be obtained from an apothecary. For 
the testing of cleaning processes where the 
temperature of the cleaning phase of the 
process was above 60 °C (before the ther-
mal disinfection phase), adjust the pH of the 
SDS solution to pH 11 with sodium hydrox-
ide. This compensates in part for the tem-
perature-dependent protein denaturing.
For sample preparation, each instrument 
shall be placed into a 50 ml beaker (tall 
form, e.g., Item C123.1, Carl Roth GmbH, 
Karlsruhe) and 2 ml of the SDS solution pi-
petted over the hinge area. (Wear gloves!)
Hold the beaker at an angle, and the instru-
ment against the low side of the beaker, 
so that the instrument is wetted up to just 
over the hinge. The hinge area shall then 
be opened and closed five times, opening 
as far as possible each time. Then the in-
strument is left in the beaker for 10 min-
utes and the extraction process repeated 
two more times using the same solution.
The SDS solution is analyzed semi-quan-
titatively immediately thereafter.
When carrying out the elution, care must 
be taken that none of the 2 ml of the solu-
tion is spilled. This corrupts the sample 
and the result is unusable.

Fig. 2 – 4

Fig. 5
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 | 4.  External Examination of the Test Objects 
Semi-quantitative protein analysis can also be carried out in 
an external laboratory that is specifically equipped to do this 
analysis.

Method:
After the visual results (digital photo) have been collected, 
they are documented in Checklist 7 “Tests of cleaning per-
formance” and the test object is dried on a non-absorbent sup-
port at temperatures below 40 °C (in a drying cabinet or a few 
hours at ambient conditions). The dried test object is packaged 
in a polypropylene bag and sealed together with checklist 7 and 
is forwarded for evaluation no later than the day after the test.
In order to be able to carry out the investigations in the laborato-
ry immediately, the inspections of the WD should not be carried 
out on Thursdays or Fridays.

 | 5.  Processing of the Test Objects 
After successful sample collection, the test objects are sub-
jected to automated reprocessing, this time including the dis-
infection step and drying. The clamps are then returned to the 
clamp producer.

Note: In the period from November 2004 to February 2005, a 
round-robin study was done for verification of the method, which 
was carried out in various CSSD’s across Germany. The results 
of this study were published in Zentralsterilisation 2005; 13:106–
117. ■

www.ebro.com
Xylem Analytics Germany Sales GmbH & Co. KG, ebro · Peringerstr. 10 · 85055 Ingolstadt, Germany · Phone: +49 841 95478-0 · Fax: +49 841 95478-80 · Email: ebro@xyleminc.com

DATA LOGGER
AND SYSTEMS FOR
ROUTINE CONTROL
AND VALIDATION

For steam sterilizers and low 
temperature sterilizers / wash-
er-disinfectors and washer-dis-
infectors for endoscopes / bed 
pan washers / DAC Universal / 
transport and clean utility room 
monitoring for sterile goods

04_119_XAGS_ebro_ImageAd_Datenlogger_ENG_179x65_Zentralsterilisation_170829.indd   1 29.08.2017   07:58:52

Fig. 6



24 | ANNEXES Central Service Suppl. 2017

A
nnex 4: C

leaning tests for P
erform

ance Q
ualification (P

Q
)

Group
Typ

e of load
/m

ed
ical 

d
evice

L
oad

 carrier

Test runs

Test O
b

jects
-visu

al an
d

 
p

rotein
 test

R
eal, in

-use 
soiled in

stru-
m

en
ts

V
isual test

R
eal, in

-u
se soiled

  
in

stru
m

en
ts

P
rotein

 test
D

ocu
m

en
tation

N
otes

1

Instrum
ents w

ithout hin-
g

es or cavities/lum
ens,

com
pletely dism

antlable 
instrum

ents

S
pecified instrum

ent  
load carrier

3

Five Crile clamps per load/load carrier level
(distributed among the levels of the carrier, mixed in with 

the instruments)

Five per load, distributed in different carrier levels

sem
i-quantitative 

Crile clamps and marked real, in-use soiled instruenmts 
and their locations (Photo with legend)

P
rovide the position of the 

pressure m
easurem

ent (P
hoto 

if possible)
2

H
ing

ed instrum
ents

S
pecified instrum

ent  
load carrier

3
sem

i-quantitative or  
quantitative

3
S

liding
-shaft instrum

ents
S

pecified instrum
ent cart 

w
ith hollow

w
are connection

3 
Yes and at least three hol-
low

/lum
ened instrum

ents 
quantitative

4
Tubular/hollow

w
are  

instrum
ents

M
IS

 load carrier
3 

Yes and at least three hol-
low

/lum
ened instrum

ents 
quantitative

For load carriers w
ith tubing 

connections, plastic parts m
ay 

need to be replaced

5
M

icrosurg
ical instru-

m
ents

S
pecified instrum

ent carrier 
w

ith hollow
w

are connection 
and filter system

3
Yes and three hollow

/
lum

ened instrum
ents 

quantitative
P

ressure m
easurem

ents after 
the filter system

s. R
ecord the 

position (P
hoto if possible)

6
C

om
plex instrum

ents
S

pecified instrum
ent carrier 

w
ith hollow

w
are connection

3
Yes and three hollow

/
lum

ened instrum
ents 

quantitative

7
F

lexible instrum
ents

S
pecified instrum

ent carrier 
w

ith hollow
w

are connection 
3

S
em

i-quantitative and 
three hollow

/lum
ened 

instrum
ents quantitative

P
osition of the pressure m

ea -
surem

ent (P
hoto if possible)

8
U

tensils (B
ow

ls/C
ontai-

ners) 
S

pecified load carrier
2

N
one

5 per load

If protein loading is to be 
expected, qualitative

P
hoto w

ith legend
Loads w

ith only noncritical 
instrum

ents does not have to 
be validated

9
A

naesthesia/plastics
A

naesthesia/tubing
 carrier

2
Yes, if protein loading  

is expected sem
i- 

quantitative

M
arked real 

product and their 
distribution in the 
load (P

hoto w
ith 

legend)

P
rovide the position of the 

pressure m
easurem

ent (P
hoto 

if possible)

Instructions for using the inform
ation in the table

1. 
If load

s from
 d

ifferent group
s (e.g. 1, 2 and 3) are com

bined and go th
rough an autom

ated process together, the nu
m

b
er of test objects rem

ain
s con

stant at five (5). H
ow

ever, the real in
stru-

m
ents of the d

ifferent group
s m

u
st b

e checked separately.
2.  

If load
s of d

ifferent group
s are cleaned and d

isin
fected w

ith d
ifferent load carrier typ

es, but the sam
e process sequence, testing of tw

o batches p
er load carrier typ

e is su
fficient.

3.  
If, in add

ition to the testing of batches of group
s 1–7, load

ing is carried out w
ith M

D
 of group 8 w

ith a sp
ecific load carrier/process, the test of one load

/process is su
fficient.

4.  
M

u
ltiple W

D
s identical in con

struction or m
odel m

u
st b

e fu
lly tested indep

endently.
5.  

A
 fu

rther reduction in the nu
m

b
er and typ

e of stud
ies is p

ossible on the basis of a docu
m

ented risk an
alysis and risk assessm

ent if m
ore th

an tw
o processes and

/or load
ing con

figu
ration

s are 
checked

. T
he risk an

alysis and evalu
ation is u

su
ally carried out by the op

erator together w
ith the valid

ator. (see In
form

ation
 6 “T

est M
atrix for P

erform
an

ce Q
u

alification
 for m

u
ltip

le id
en

-
tical w

ash
er-d

isin
fectors w

ith
 th

e sam
e p

rocess ch
em

ical su
p

p
ly an

d
 u

tilities”)



ANNEXES | 25Central Service Suppl. 2017

Value in the warning range for the test ob-
ject
The affected process can continue to be 
used, but improved practices must be es-
tablished and implemented without delay 
with the aim of reaching the acceptance 
value. The performance qualification can-
not be completed.
Value in the warning range for real instru-
ments
The affected process can continue to be 
used, but improved practices must be es-
tablished and implemented without delay, 
or acceptance of the higher residual level 
should be justified in the context of a risk 
analysis. The performance qualification 
cannot be completed.
Acceptance value for test objects/real instru-
ments
No action is required if the acceptance val-
ue is not exceeded.

Note: If the acceptance criteria are exceed-
ed, this must be assessed, e.g., with regard 
to the location of the instruments in the 
WD. ■

different than for a similar instrument that 
cannot be disassembled. The individual 
parts of a dismantlable instrument can be 
assigned to different groups.
All real instruments must be visually free 
from contamination. Only visually clean 
instruments are analyzed semi-quantita-
tively or quantitatively for protein residues.
When assessing the residual amounts of 
protein, the surface area of the samples 
shall be estimated and considered in the 
analysis. For instruments with a calculat-
ed surface of more than 50 cm2, the max-
imum values given in the following table 
must not be exceeded. The acceptance 
criteria obtained with the aim of a resid-
ual protein quantity of less than ≤ 3.0 µg 
per cm² are listed in Table 1 (see follow-
ing page).

 | 3.  Actions to be taken based 
upon the evaluation

Visible Soiling of the Test Object/Real In-
strument

Immediately cease processing using this 
WD; this WD cannot be run again until its 
processing failure is remediated.
Improved practices must be implemented. 
A requalification of the affected process is 
required. The performance qualification 
cannot be completed

Reaching or exceeding the limit value for 
test objects

Immediately cease processing using this 
WD; this WD cannot be run again until its 
processing failure is remediated.
Improved practices must be implemented. 
A requalification of the affected process is 
required. The performance qualification 
cannot be completed.

The state of the art of automated 
washer-disinfector performance 
has improved greatly since previ-

ous versions of this guideline. The eval-
uation of validation data for automated 
cleaning and disinfecting processes from 
2011 to 2012 has shown that the techni-
cally-achievable residual protein quanti-
ties after cleaning have decreased signif-
icantly relative to the acceptance criteria 
determined in previous studies, both on 
real soiled instruments and on the Crile 
clamp test objects.
The acceptance criteria shown in the fol-
lowing sections apply to the execution of 
testing per Annex 6 “Cleaning Efficacy 
Testing” in this Guideline.

 | 1.  Acceptance criteria for “Crile 
Clamp test objects”

All test objects must be free of visible test 
soil. Only visually clean instruments are to 
be measured either semi-quantitatively or 
quantitatively for residual protein.
Residual protein per test object as bovine 
serum albumin (BSA)

 – Limit value > 150 µg

 – Warning (alarm) value > 80 ≤ 150 µg  

 – Acceptance value ≤ 80 µg

 | 2.  Acceptance criteria for real- 
use instruments

The sample instrument groups are list-
ed in the table “Acceptance criteria for 
real-use instruments”. The instruments 
can be assigned to different groups based 
upon their design. For example, if the in-
ner surfaces of the instrument are acces-
sible after the disassembly and thus visible 
for cleaning evaluation, the assignment is 

Annex 5: Acceptance criteria for the  
evaluation of cleaning performance
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 | Sampling and protein detec-
tion/determination in the test 
of real in-use soiled instru-
ments 

The initial examination of the cleaning re-
sults of instruments contaminated in real 
use in the course of performance testing 
and routine testing is carried out by visual 
inspection after cleaning. A qualitative 
and/or quantitative determination of the 
residual protein level must also be car-
ried out in addition to the visual findings. 

 | Protein determination 
Sample taking
Samples for analysis are obtained by rins-
ing the instruments or by rinsing (eluting) 
the specific areas of the instruments (cav-
ity, joint) to be analyzed with an aqueous 
rinse solution of 1% of sodium dodecyl 
sulfate by weight (SDS solution).
Preferably, the sampling is limited to the 
areas of the instruments which come into 
contact with the patient tissue and for 
which a transfer risk arises with reuse. In 
this way, unacceptable findings caused by 
including noncritical areas of instruments 
can be prevented, which would not be ob-
jectionable.
The SDS solution used for elution should 
be adjusted to pH 11 when using disin-
fectants with cleaning capability or with 
instruments with the possibility of slight-
ly-soluble residues (e.g., cauterization). 
The pH adjustment should be carried out 
using a 0.1 N sodium hydroxide solution 
with pH measured by pH test strips with 
a graduation of at most 0.5 pH units or by 
means of a pH meter. The elution should be 
carried out with the least possible amount 
of SDS solution.
Intensive rinsing with the SDS is carried 
out three times at intervals of 10 minutes 
as soaking times.

Methods for protein determination
A protein determination after the sampling 
can be carried out by means of a modified 

Annex 6: Cleaning efficacy testing

Example 1: Elution of the surfaces of an instrument in a polypropylene bag with 
2–5 ml of SDS solution

Rinsing of possible residual contamination of in-
struments can be carried out with 2 to 5 ml 1% 
SDS solution in a suitably large, stable polypropyl-
ene (PP) bag in order to obtain an elution sample 
from the entire instrument. The instrument in the 
sealed bag is intensively contacted by the SDS and 
any manual features of the instrument manipulat-
ed through the bag. This enables elution of por-
tions of the instrument that are difficult to clean.
Hinged instruments are to be operated within the 
bag so as to enable contact with the hidden sur-
faces of the hinge.
Sampling is also possible in hollow-body instru-
ments with large, easily accessible cavities, e.g., 
trocar sleeves in a suitable polypropylene bag,. 
The solution can be made to flow through the 
cavities and thoroughly contact and elute them by 
tilting the pouch back and forth. The instrument 
in the pouch must also be turned so that all the 
internal area is contacted by the eluant solution.

Example 2: Elution of a hinged instrument (partial, critical area) with 2–3 ml 
of SDS solution

In the case of hinged instruments, the functional 
area, including the hinge, is usually sampled as 
a test object, as in the case of the Crile clamps; 
this requires intensive movement of the joint in 
the eluant solution.

Example 3: Elution of a shaft tube with 2–5 ml SDS solution

Instruments with narrow lumens can be placed 
with the distal end in a beaker. They may be held 
with a lab stand clamp. Using a pipette or a sy-
ringe, flush 2–5 ml of the SDS solution through the 
instrument. Repeat the flush five times using the 
same eluant solution.
An analogous procedure is also possible by plac-
ing the working inserts of dismantlable MIS shaft 
instruments in a hose of suitable length whose 
inner diameter is just large enough to allow the 
inserts to be placed within it, using the hose as 
the lumen.
A soaking time of 10 minutes between the repeat-
ed rinses should be allowed.

ANNEXES | 27
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Table 1: Calculation examples for the total amount of protein per area sampled

Total Eluate 
Volume [ml]

Measured protein content 
in the partial volume ana-

lyzed [µg/ml]

Resultant total protein content for 
the sampled portion of the instru-

ment [µg]
2 50 100
3 33 100
4 25 100
5 20 100
2 25 50
3 17 50
4 13 50
5 10 50

OPA method or Biuret/BCA method. Only 
pH-neutral eluates are stable for an ex-
tended period of time and can therefore 
be sent to an external laboratory for anal-
ysis. When using alkaline SDS solutions, 
cooled transport/shipment is required 
within 24 hours.
Cloudy solutions are not acceptable. Pro-
tein determination using a photometric 
measurement is not possible with such 
solutions. The cause of a cloudy solution 
must be determined and remediated. Mi-
crofiltration using a syringe filter made of 
regenerated cellulose (pore size 0.2 µm) 
can be used to remove the cloudiness. 
However, it is essential to ensure that the 
separated material remaining on the fil-
ter membrane does not contain protein. 
Membrane filtration must be validated as 
is done for all of the other steps in protein 
determination.
The choice of the detection method, its 
detection range, and its specificity must 
be appropriate to the acceptance crite-
ria applicable to the instruments or their 
sampled areas. This applies in particular 
to the ratio of the total volume of eluate to 
the partial volume used for protein deter-
mination, where the total volume should 
be as close to the partial volume as is feasi-
ble (see also Table 1). Furthermore, it must 
be considered whether the residues of the 
process chemicals used have an influence 
on the chemical detection reaction of the 
protein determination. Carrying out a neg-
ative control is useful (test and evaluate a 
clean, unsoiled instrument in the load as 
if it were a real instrument).

Calcuation of the protein content
When calculating the eluted total protein 
content, the effect of dilution based on the 
volume of SDS solution used must be tak-
en into account. Thus, the amount of pro-
tein found in the partial volume of the elu-
ate must be multiplied by the ratio of total 
eluate volume/partial volume in order to 
determine the amount of protein per in-
strument/portion of the tested instrument.
Table 1 illustrates actual results including 
dilution effects for total protein content of 
100 µg or 50 µg from the sampled portion 
of an instrument appear for different vol-
umes of SDS solution as quantity of protein 
per ml. ■

Example 4: Extraction Using Sonication

Extraction of the distal gap area of a non-dis-
mountable punch in a test tube using ultra-
sonication. The instrument should be operated 
manually during the sonication.

Example 5: Extraction Using a Vortexer

The extraction of complex instruments with a 
small volume of 2 to 4 ml of 1% SDS solution can 
be done successfully in a plastic sample tube us-
ing a vortexer, An example is the distal functional 
end of a robotic instrument after removal from the 
instrument. Typical extraction conditions are 5 
vortexings for 15 sec each at 5 min intervals.
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 | Requalification without special 
reason

This procedure is done so long as there 
are no changes made in the process that 
would result in a requalification (PQ) with 
special reason (e.g., new process chemi-
cals, changed load configuration, process 
changes). EN ISO 15883-1 recommends an 
annual requalification.

1. The following confirmations and check-
list shall be documented by the operator:

a. If all of the load carrier and their cou-
plings to the flushing system have not 
been checked for a postive confirma-
tion of proper function of the WD, or 
replaced during maintenance, a test of 
function including pressure curve test-
ing must have been done no more than 
six weeks prior to the PQ.

b. If no calibration and no needed adjust-
ments of all sensors of the WD are to be 
done during the requalification, calibra-
tion and any needed adjustments must 
have been done no longer than six weeks 
prior to the requalification.

quences used has been proven to be satis-
factory during the validation.
If it discovered that the original validation is 
incomplete, the missing tests shall be run, 
or the need to do so ruled out by a risk anal-
ysis.

Over time, primary physical parameters 
such as water level, pressure, temperature, 
process chemical dosing, which equal-
ly influence all programs and loads, can 
change. During the testing of the selected 
programs, deviations in these parameters 
are expected to become evident. Mechani-
cal changes should normally be discovered 
during maintenance of the machine and 
the load carrier. 

4. Measured temperature and pressure 
curves and test results shall be com-
pared to the previous validation. In the 
case of deviations, the failing program 
must undergo additional tests and other 
programs may be included in this test-
ing as well. If the negative deviations 
remain, the cause must be ascertained 
and remediated. ■ 

2. The release documentation (batch re-
cords) and routine tests since the pre-
vious PQ shall be reviewed by the op-
erator. The operator and validator shall 
evaluate these records together to de-
velop the scope for the requalification 
and the measures which are required.

3. At least five test objects (Crile clamps) 
must be used and tested per WD pro-
gram. 

 For processing of instruments that are 
considered to be especially critical, a 
requalification of each instrument type 
that is used (see Annex 6, “Cleaning 
efficacy testing”) is required. At least 
three instruments of each type, with 
real, in-use contamination shall be ex-
amined visually and tested for residual 
protein.

 The results shall not show negative devi-
ations relative to the previous validation.

Note: 
It is not necessary to examine every pro-
gram and every load with a new PQ if the 
performance of the programs/process se-

Annex 7: Performance Requalification  
(Repeat Performance Qualification) without 
special reason
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 | 1.  General information
In principle, the operator must be able to 
make changes in order to implement tech-
nical improvements or innovative process 
chemicals and program sequences. Events 
include:

 – Modifications or technical modification 
of the WD which may affect the cleaning 
performance,

 – Introduction of new or modified instru-
ments or new loading systems,

 – Introduction of new process programs 
or modification of process parameters 
(e.g., temperature, time) which can af-
fect performance,

 – Change of process chemistry.

The procedure described below refers ex-
clusively to a repeated performance qual-
ification (PQ) when changing process 
chemicals. The extent of the new PQ de-
pends on the nature and degree of change.
The tests are carried out using the refer-
ence loads used during the validation. Any 
modified pre-treatments must be added 
to the SOPs.
Changes that may require a new PQ are:

a)  Detergent: Different type and/or 
change in concentration/amount

b)  Neutralizer: Different type and/ or dif-
ferent concentration/amount or dis-
continued use

c)  Rinse aid/post-wash rinse agent: Dif-
ferent type and/or different concen-
tration/amount or discontinued use. 
Change in the pre-wash.

d)  Water quality

The manufacturer of the new process 
chemicals must provide all required docu-
mentation as required in these Guidelines:

The pressure curve shall be compared to 
the pressure curve from the previous val-
idation. Major deviations or fluctuations 
in pressure speak to an unacceptable in-
teraction of the detergent with the wash-
ing mechanic.
To check the cleaning performance, refer-
ence loads are used as was done in the in-
itial validation. At least two loads shall be 
run with real contaminated instruments 
and at least five Crile clamps in the same 
positions as for the previous validation. 
The clamps are visually evaluated and sub-
jected to a residual protein test.
Processing of lumened or microsurgi-
cal instruments, especially those consid-
ered to be especially critical, must also 
be tested. A minimum of three lumen in-
struments with real contamination (e.g., 
Veress needle, shaft of an MIS scissors, 
suction cannula, as used in the previous 
validation) shall be visually evaluated and 
subjected to a residual protein test.
The results are to be compared to the re-
sults of the previous validation.

3.2  Supplement, Change or Discontinued 
Use of the Neutralizer
If the neutralizer is supplemented, 
changed, or its use discontinued, one must 
test that the residual process chemical lev-
el is below the limit provided by the pro-
cess chemical manufacturer.
In addition, the following must be tested:

 – Accuracy of dosage

3.3  Change, Introduction of, or Discontin-
ued Use of a Rinse Aid/Rinse Agent
If a rinse aid/agent is changed, introduced, 
or its use discontinued, the following tests 
shall be run:

 – Accuracy of dosage

 – Product description and recommend-
ed dosage

 – Safety data sheet

 – Methods for verification of the dosing 
amount/concentration

 – Information concerning the toxicologi-
cal safety of residual process chemicals 
on medical devices

 – Methods for the determination that the 
remaining chemicals are below the tox-
icologically safe limit value.

 | 2.  Evaluation (sections 3.1–3.4)
 – If the test cycles show equivalent or bet-
ter results than in the previous valida-
tion after the change of chemistry, the 
process is considered to be validated.

 – If the test cycles show worse results than 
in the validation or most recent requali-
fication, a risk analysis must be carried 
out based upon the results obtained. The 
need for a change in routine testing has 
to be evaluated.

 | 3.  . Process chemical change
3.1  Change of detergent 
A part of the operational qualification (OQ) 
must be repeated, this being the error in-
dication for underdosing and empty de-
tergent bottle indication. This must be ad-
justed for the new chemistry, since these 
alarms can be influenced by the type and 
composition of the process chemicals.
Other items to test:

 – Accuracy of the dosage

 – Residual process chemicals

For change of detergent with no other 
changes in the process, a pressure test is 
required, see Guideline section 5.2.3.2. 

Annex 8: Event-related Performance Requal-
ification (Repeat Performance Qualification) 
with process chemical change
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In the case of a change in the DI water 
quality in the range of 3–15 µs, no addi-
tional PQ testing must be carried out if the 
process chemical manufacturer certifies 
that there is no effect on cleaning or resid-
ual levels of process chemicals. ■

 – Certification from the manufacturer of 
the process chemicals for toxicologi-
cal safety

3.4  3.4 Change in Water Quality
Since the quality and composition of the 
water can have a significant influence on 
the results of the processing, water must 
also be regarded as a process chemical. 
In the case of modifications, new PQ test-
ing must be carried out as described in 
section 3.

 – Drying of surfaces that are difficult to 
dry

 – Materials compatibility with the medical 
devices being processed.

 – Influence on the washing pressure in 
the individual phases of the program se-
quence. If a meaningful influence is de-
tected (see above), the tests for cleaning 
performance must be rerun (e.g., check 
for an effect of residual rinse aid/agent 
on the pre-wash/cleaning phase of the 
next process cycle).

Hmmm, who is a one-stop 
shop for sterile service 

products?

Well, I would say:

www.interlockmed.com

www.keysurgical.com

www.clinipak.co.uk
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A reassessment of a cleaning and 
disinfecting process must be car-
ried out after each change to the 

washer-disinfector (for examples, see 
below: “Assessment of changes”)... 
The scope of the reassessment must be 
justified.
The records of the reassessment shall 
be kept together with the records of the 
changes made and the corrective meas-
ures taken. These records shall be kept 
with the machine’s validation documents. 

 | Risk analysis for changes made
Every change must be evaluated for its in-
fluence upon the cleaning and disinfection 
process. The changes to be considered, 
where applicable, include: 

a) Exchange of a part, if that exchange can 
influence a process parameter

b) A change in the washing mechanics in 
the chamber

c) New or changed software and/or hard-
ware

d) Change of a process parameter

e) A change resulting from maintenance 
of the supply utilities or process chemi-
cal delivery system (see also, Annex 8: 
“Event-related Performance Requalifi-
cation (Repeat Performance Qualifica-
tion) with process chemical change”).

The assessment of the results, the justi-
fication for the decisions made, and the 
extent of the changes in the cleaning and 
disinfection process or the requirements 
for re-assessment (if applicable) shall be 
documented.

 | Testing and Monitoring of the 
Process

All calibrations, adjustments, main-
tanance, and performance qualification 
must be successfully completed before 
the WD may be used. 

4. Change of a Process Parameter 

Change:
Direct (manual change) or indirect (sensor 
replacement etc.).

Possible Results:
Process change (in comparison to a suc-
cessful PQ)

Measures to be taken:
1. Risk Analysis and evaluation
2. Obligatory complete requalification (PQ) 

(or for a sensor replacement, only cali-
bration and adjustment are required.)

3. Documentation Release

5. Change Resulting from Maintenance of 
Supply Utilities and/or Process Chemical De-
livery System
See Annex 8: “Event-related Perfor-
mance Requalification with process 
chemical change”.

 | Relationship Between Mainte-
nance and Repeated PQ

New, modern and more economical main-
tenance concepts are individually tailored 
to customers, projects and applications. 
As manufacturers increasingly differen-
tiate between “safety-relevant inspection 
and maintenance” and “preventive main-
tenance”, this is only possible independent 
of the normal intervals of requalifications 
(periodic PQ).
KRINKO/BfArM recommendations, stand-
ards, and guidelines have recently been 
heading more and more in the direction 
that after each preventative or emergen-
cy maintenance activity, a requalification 
(PQ) must be done (see EN ISO 17665-1, 
section 12.5.
The above-mentioned points and refer-
ences justify the abolition of the 4-week 
deadline. ■

Examples:

1. Exchange of a part, if that exchange can 
influence a process parameter

Change:
Pump replacement 

Possible Results:
Pressure change results in a change in the 
mechanics of the cleaning.

Measures to be taken:
1. Risk analysis and evaluation
2. Obligatory testing with pressure datalog-

ger and comparison to a successful PQ
3. Documentation – release

2. A Change in the Rinsing Mechanism in the 
Chamber

Change:
Repair/replacement of the rinse arms

Possible Results:
Change in the mechanics of the cleaning

Measures to be taken:
1. Risk Analysis and Evaluation
2. Obligatory complete requalification (PQ)
3. Documentation – release

3. New or Changed Software and/or Hard-
ware

Change:
Controller replacement/Printed Circuit 
Board Replacement/New Software

Possible Results:
Program change relative to a successful 
PQ

Measures to be taken:
1.Risk analysis and evaluation
2. Obligatory complete requalification (PQ) 

(or for a software change, confirmation 
by the manufacturer that no significant 
effect on the process results from the re-
placement. – For a printed circuit board 
(A/D), only calibration and adjustment 
are required.)

3. Documentation – Release

Annex 9: Event-related Performance Requalifi-
cation (Repeat Performance Qualification)  
(after maintenance)
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Checklist 2: Inform
ation to be provided by the w

asher-disinfector m
anufacturer to the operator

R
eq

u
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en
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P
resen

t
N

ot p
resen

t
A

ction
s to b

e taken
/ob

servation
s

D
ocum

ented certification of com
pliance w

ith E
N

 IS
O

 15883

D
ocum

entation for all additional devices to be used w
ith the w

asher- 
disinfector (e.g

., load carrier instructions)

P
rocess param

eter values, e.g
., tim

e, tem
perature, w

ater consum
ption, 

w
ater pressure, am

ount of process chem
icals

Tem
perature and tim

e for each process step

D
escription of the standard prog

ram
s provided w

ith the w
asher-disin-

fector

M
aintenance scope and intervals

P
rocess chem

icals and their concentrations

W
ater quality requirem

ents 

Loading
 requirem

ents for load carrier, trays and inserts

D
escription of adjustm

ent of safety devices

R
esponses to processing

 errors
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Checklist 3: Installation Qualification

Machine (description/number)

Location

Person responsible for the Installation Qualification

IQ reviewer

Date of the Test

Type of machine: ❑ Serial equipment ❑ No

Manufacturer: Serial No.:

Type: Year of manufacture

Installation Qualification Documentation of Order and Delivery

Ordering Information Delivery Information Damaged (2)

Article description (1) Article No. Quantity ordered Quantity received Yes/no

(1) record here if the ordered items were delivered.
(2) record here if the delivered items were visibly damaged upon receipt.

Protocol List of the technical documents for the WD and its accessories

Type/title
Present and complete

yes/no
Document No./ 

Material No.
Storage location

Installation plan I (Machine)

Installation plan II (floor-level tank)

Installation plan III (other)

Electrical drawings

Instructions for Use (WD)

Instructions for Use (Other)

Operating Manual and Programming Manual

Device Book per MPBetreibV

No. (1) Remarks/deviations/complaints Influence on:
Deviation resolved/
corrected

Performance Result (2) IQ/OQ Date/signature

(1) Enter the number of the remark/deviation/complaint.  

(2) Record the influence on the performance result as none, low, medium, or large. Record the internal departments or contracted firms 
who carried out and verified the on-site installation of the utilities for the washer/disinfector and accessories.
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On-site installation Internal department or name and address of the contracted installer

Electrical installation (1)
Power supply and potential equalization

Steam

Water connections (1)

Drain connection

Vent/exhaust air

Cooling circuit

Central supply of  process chemicals

(1) If the installation was carried out by multiple internal departments or contractors, these are to be listed in the notes.

WD and acessories (1) Internal department or name and address of the authorized installer Date

Washer-disinfector

Accessories

(1) The physical installation of the washer/disinfector and any accessories were carried out by the listed internal departments or the au-

thorized installer. 

Record the internal department or contractor who connected the washer/disinfector to the utilities.

Connection to installed utilities
Internal department or name and address of the contracted 
installer

Date

Electrical installation (1)
Power supply and potential equalization

Steam

Water connections (1)

Drain connection

Vent/exhaust air

Cooling circuit

Central supply of  process chemicals

(1) If the installation was carried out by multiple internal departments or contractors, these are to be listed in the Notes.
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Checklist 4: Acceptance Test and parts of Operational Qualification

Acceptance Test Washer-Disinfectors Page 1 of 3

WD type: Serial No.:

Date: Manufacturer:

Operator:

Location:

Field of use

 | 1. Visual Inspection Comments

Housing ❑ ok ❑ not ok

Chamber ❑ ok ❑ not ok

Door region/seals ❑ ok ❑ not ok

Load carriers/trays ❑ ok ❑ not ok

Dosage equipment ❑ ok ❑ not ok

 | 2. 2. Functional Tests Comments

Water level ❑ ok ❑ not ok

Cold water ❑ ok ❑ not ok

Warm water ❑ ok ❑ not ok

Demineralized water ❑ ok ❑ not ok

Spray arms ❑ ok ❑ not ok

Dosage system ❑ ok ❑ not ok

Load carrier docking ❑ ok ❑ not ok

Steam ❑ ok ❑ not ok

Condensate removal ❑ ok ❑ not ok

Electrical connection ❑ ok ❑ not ok

Compressed air ❑ ok ❑ not ok

Exhaust ❑ ok ❑ not ok

Drain ❑ ok ❑ not ok

Thermoelectrical Measurements:
Test of the disinfection parameters, e.g., 80 °C – 10 min or 90 °C – 5 min,
measured temperature setpoint –0/+5 and actual time at disinfection temperature

Programme checked/designation:   

Achieves setpoint temperature °C ❑ ok ❑ not ok _______________________________________

Actual time at setpoint temperature mm:ss ❑ ok ❑ not ok _______________________________________
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Acceptance Test Washer-Disinfectors Page 2 of 3

 | 3. 3. Built-in detergent dosing system
Dosing pump 1

Product/description

Manufacturer

Dosage (g/l)

Dosing device

Dosing pump 2

Product/description

Manufacturer

Dosage (g/l)

Dosing device

Dosing pump 3

Product/description

Manufacturer

Dosage (g/l)

Dosing device

Dosing pump 4

Product/description

Manufacturer

Dosage (g/l)

Dosing device

 | 4. 4. Ancillary equipment
Description: ❑ ok ❑ not ok

Description: ❑ ok ❑ not ok
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Acceptance Test Washer-Disinfectors Page 3 of 3

 | 5. 5. The following persons act as operating and use instructors: 

Name Signature

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

Place:: Date:

Signature/Client: Title:

Signature/service person: Title:
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Checklist 5: O
perational Q

ualification: tests, observations, actions 
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servation
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unction: C
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ater flow
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F
unction: R
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ater flow
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F
unction: H
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 rate, tem

perature stability

A
g
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ent of g
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ents (if g
aug

es are present)

S
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ent (rinse  1)

S
ensor calibration/adjustm

ent (rinse 2)

S
ensor calibration (drying

 air)

R
eq

u
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t

ok
n
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A

ction
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servation
s

Leak tig
htness test of the plum

bing
 system

 

Leak test of the doors

C
heck of the cham

ber drainag
e (deg

ree of em
ptying

)

F
ilter check before suction by the circulation pum

p (clean, leak-tight)

F
unctional check of the rinse arm

s (free rotation, R
P

M
)

F
unctional check of the jets/nozzles ➔

 visual check for rinse jets

F
unctional check of error m

essag
es

F
unctional check of connections ➔

 load carrier to w
ater supply

F
unctional check of the drying

 system
 ➔

 fan perform
ance

F
unctional check of exhaust ➔

 avoidance of condensate backflow

U
nlocking

/opening
 of the doors only after the process is com

plete

N
o prog

ram
 start w

ith a door open
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Checklist 6: Perform
ance Q

ualification: assistance in selection of real instrum
ents

This form
 is to be used as an aid to the determ

ination of the required processes in connection w
ith A

nnex 4 “Cleaning tests for Perform
ance Q

ualification (P
Q

)” and A
nnex 5 “A

cceptance 
criteria for the evaluation of cleaning perform

ance”.

C
on

trol p
oin

t
C

riterion
C

riterion
C

riterion
 

C
riterion

 
O

b
servation

s

M
aterial properties

S
tainless 
steel

❑
A

lum
inum

❑
T

itanium
❑

P
lastics

❑
T

herm
olabile 

M
D

 
require 

a 
chem

i -
cal-therm

al disinfection and are not in 
the scope of this G

uideline
T

herm
osta-

bile
❑

T
herm

olabile
❑

O
ther:

❑

V
isible deg

ree of soiling
 of the instrum

ents
Low

❑
H

eavy
❑

V
ery heavy

❑
❑

C
leaning outcom

es m
ust be tested in 

the P
Q

D
ifficult to rem

ove soils
B

one m
eal

❑

M
edicines/ 

R
esidual  

disinfectants
❑

T
issue  

residue
❑

O
ther:

❑
C

leaning
 outcom

es m
ust be tested in 

the P
Q

 

D
uration betw

een use and processing
 

(W
D

)
< 1 hour

❑
< 6 hours

❑
< 12 hours

❑
> 12 hours

❑
P

erform
ance qualification to be done 

after the m
axim

um
 duration after use.

P
recleaning

A
ssured by 

S
O

P
❑

C
arried out by 
the operator

❑
C

arried out in 
an A

E
M

P
❑

A
utom

ated 
precleaning

❑

If a criterion is not checked, the pre -
cleaning m

ust be assured by the or-
ganization’s S

O
P

s.

Load carrier
U

niversal
❑

M
icrosurgical 

instrum
ents

❑
M

IS
 instru-

m
ents

❑
A

nesthesia 
m

aterials
❑

A
 reference load m

ust be specified and 
tested if the program

 phases are not 
identical.
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Evaluation of cleaning performance 
is carried out with defined test ob-
jects (Crile clamps) and real con-

taminated instruments/medical devices. 

When using test objects, these must be 

placed within the normal load. The dis-

tribution of the clamps is dependent on 

ned visually for cleanliness. Gloves are to 

be worn when removing and handling the 

instruments and test objects. ■

the WD and the load, and is to be defined 

on site and documented (digital photo). 

The test objects have to be open to ap-

prox. 90 °.

The process is interrupted before the ther-

mal disinfection step. The test objects and 

real instruments are removed and exami-

Checklist 7: Tests of cleaning performance

Example for an evaluation table for test objects 

No. Code No. Position Visual cleanliness
Acceptance 

value
<80 µg

Warning 
range

80 – 150 µg

Limit value
>150 µg

Evaluation

Test objects evaluated on site are to be reprocessed in the WD. If test objects are being sent to a laboratory for evaluation, they shall be 
labeled as such and packed for shipment.

Example of an evaluation table for real instruments

No. MD
Product family 

group
Position

Visual 
Cleanli-

ness

Estimated 
surface area

Value
Acceptance level 
for the product 

family
Evaluation

Real instruments evaluated on site are to be reprocessed in the WD. If real instruments are being sent to a laboratory for evaluation, 
they shall be labeled as such and packed for shipment. 
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Checklist 8: Positioning of the temperature 
sensors 

Thermische Desinfektion in Anlehnung an 
DIN EN ISO 15883-1, 6.8.2

2

4
3 (6)

1 = angrenzend an Temperaturmessfühler für automatische Steuerung
2 = Stelle, an der die Temperatur am schnellsten erreicht wird
3 = Stelle, an der die Temperatur am langsamsten erreicht wird 
4 (5, 6)  = Referenzmessfühler für die Kammertemperatur

Es wird empfohlen mindestens zwei Zyklen mit je 6 Sensoren, bzw.
drei Zyklen mit je 4 Sensoren für jede Beladungskategorie zu prüfen.

1

(5)

 
 

Thermal disinfection per EN ISO 15883 – 1, 6.8.2

1 = location adjacent to the temperature sensor for process control
2 = location where the temperature is reached most quickly
3 = location where the temperature is reached most slowly
4 (5, 6)  = reference measurement sensors for the chamber temperature

Recommended measurements are two cycles with six sensors or three cycles with 
four sensors to test each load category
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D
escription of the item

s in the checklist “D
aily in-use testing of the w

asher/disinfector before starting w
ork”

F
ilters (sieve filter) coarse/fine 

C
leaning of all filters and check of their function

P
um

p sum
p 

C
heck and cleaning, rem

oval of sm
all parts, e.g., scalpel blades, needles, etc., observing all w

orkplace safety 
requirem

ents

S
pray arm

s/spray jets/nozzles 
C

heck to assure free and even rotation in the W
D

 and on the load carrier
C

heck the jets/nozzles for blockages and rem
ove any found/clean them

Load carrier
              – C

onnection to the W
D

E
nsure correct function of the coupling of the load carrier to the w

asher/disinfector plum
bing

              – C
onnections/adapters/blind plug

s
C

heck all Luer-Lock, tubing
 connections, blind plugs and jets/nozzles on the load carrier for proper function and 

com
pleteness

              – R
ollers

C
heck for proper function and com

pleteness
              – Load carrier recog

nition
C

heck coding, if available
V

isual exam
ination of the w

asher/disinfector inside and outside
E

xam
ination of the w

ash cham
ber for cleanliness and deposits (e.g., lim

e, silicate, rust)
D

oor g
asket

C
heck the door gasket for leaks and cleanliness

F
urther daily checks specified in the instructions for use

P
er the recom

m
endations of the m

anufacturer
D

em
ineralized w

ater quality (conductivity)
D

aily conductivity m
easurem

ent, m
axim

um
 value 15 µS

/cm
 

S
ig

nature of the staff m
em

ber
S

ignature or m
ark of the responsible staff m

em
ber

In order to ensure sm
ooth operation, a check of the levels in the storage containers by visual inspection is necessary (built-in containers, single canisters, dosing system

 require different 
procedures).
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The following notes are intended to 
provide assistance for the assign-
ment of tests for the existing WD 

in the matrix and provide explanations:

1) Temperature and time and/or A
0
 value mon-

itoring by additional data logger check
Depending on the WD’s internal moni-
toring equipment (see variants 1a – 1d), 
temperature measurements throughout 
the cycle are required in addition to the 
internal device monitoring and documen-
tation. This can be done with a tempera-
ture data logger.  

1 a) WD with temperature documentation:  
actual values with separate sensors recorded 
independent of the control system
In this variant, the actual values of the 
WD’s process data are recorded with an 
additional temperature sensor (real tem-
perature measurement), and the WD is 
equipped with an independent monitor-
ing module. In addition, the holding time 
is documented.

1 b) WD with temperature documentation:  
actual values with separate sensors recorded 
not independent of the control system
In this variant, the actual values of the 
WD’s process data are recorded with an 
additional temperature sensor (real tem-
perature measurement), and the WD is 
not equipped with an independent con-
trol module. In addition, the temperature 
values and holding time is documented. 
In this variant, there is the possibility that 
an error in the machine controller, which 
is used for both process control and ex-
ecution, and documentation, is not rec-
ognized. Therefore, shorter intervals are 
required for the routine check than for 
variant 1a.

1 c) WD with temperature documentation:  
actual values without separate sensors
In this variant, the WD is not equipped 
with an additional temperature sensor, but 
actual values (real temperature measure-
ment) are recorded. The WD has no mon-
itoring unit independent of the controller. 
The temperature values and the holding 
time are documented. In this variant, there 

 | Explanation of the entries in the matrix for routine monitoring of the WD’s technical function

is the possibility that an error in the ma-
chine controller, which is used for both 
process control and execution, and doc-
umentation, cannot be detected. There-
fore, shorter intervals are required for the 
routine check than for variant 1a and 1b.

1 d) WD without temperature documentation 
or only with a set point indication
If an WD only documents or displays val-
ues (values or warning signals) that are not 
actually measured, but instead are stored 
as fixed values in the controller (these val-
ues are called set points), then this docu-
mentation represents a significantly lower 
safety standard than variants 1a – 1c. The 
routine check is therefore to be carried out 
on a daily basis.

2) Pressure monitoring/additional tests: e.g., 
pressure measurement or spray arm rota-
tional rate
The pump pressure is a process-relevant 
parameter for the cleaning efficacy, and 
must be checked. Additional checks are 
necessary depending on the internal mon-
itoring equipment of the WD (see variants 
2a – 2c). This can be done with a suitable 
pressure data logger or a built-in rotation-
al speed monitor for the spray arms. If this 
is not possible, appropriate end product 
checks are to be carried out.

2a) WD with pressure documentation: with 
actual value monitoring
In this variant, the WD is equipped with 
a pressure switch or pressure transducer 
which records actual values (real measure-
ment of the pump pressure). In addition, 
the pump pressure is documented in the 
relevant process sections.

2b) WD without pressure documentation: 
with actual values monitoring
In this variant, the WD is equipped with a 
pressure switch which monitors a prede-
termined minimum pressure. Here, there is 
the possibility that an error in cycle execu-
tion is not detected. There is no documen-
tation as in variant 2a. Therefore, shorter 
intervals are required for the routine check 
than for variant 2a.

2c) WD without pressure documentation: 
without actual value monitoring
The pump pressure and thus the cleaning 
efficacy is not checked. Therefore, a rou-
tine check of each load is required. The 
batch-related control is necessary, since 
the foaming can occur in individual loads 
and cause pressure drop (e.g., surfactant 
overdose).

3) Dose monitoring/additional test: e.g., dose 
amount or conductivity monitoring
Dosing and the dosing quantity are pro-
cess-relevant parameters that have to be 
checked. Depending on the internal mon-
itoring equipment of the WD (see variants 
3a – 3c) additional checks may be neces-
sary. This can be done by checking the 
conductivity of the detergent/water solu-
tion or by measuring, the volume f chem-
ical delivered. Alternatively, a manual 
check (collection of sample volumes) is to 
be carried out.  

3 a) WD with dosage amount documenta-
tion: actual value monitoring independent 
of the control system
In this variant, the WD is equipped with 
a dosage-measuring device or equivalent 
sensor that measures and records the ac-
tual values by means of a system independ-
ent of the WD controller.

3 b) WD with dosage amount documentation: 
actual value monitoring not independent of 
the control system
In this variant, the WD is equipped with 
a dosage-measuring device or equivalent 
sensor that measures the actual values. 
The WD has no independent monitoring 
unit. In this variant, there is the possibi-
lity that an error in the machine control-
ler, which is used for both process control 
and execution, and documentation, is not 
recognized. Therefore, shorter intervals 
are required for the routine check than 
for variant 

3 c) WD without dosage amount documen-
tation: without monitoring
In this variant, there is no measurement 
of the dosage. The routine check should 
therefore be carried out every two weeks.
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trol system, but more susceptible to error 
than a volume monitoring system.  

4 c)  WD with timed water inflow control
The amount of water delivered by a timed-
flow control system is dependent upon the 
pressure of the incoming water and can 
vary greatly. Routine tests must be done 
on a every second week. ■

4 a)  WD with volume monitoring for water 
inflow
Water inflow with volumetric monitoring 
provides, as a rule, the most accurate de-
livery means and the highest level of pro-
cess reliability.

4 b)  WD with level control for water inflow
Water inflow with a level control is signifi-
cantly more reliable than a timed-flow con-

4) Water level monitoring/additional test: 

e.g., manual water level measurement

The water level is a process-relevant pa-

rameter, which must be checked. Depen-

ding on the reliability and accuracy of the 

WD measuring and control system, addi-

tional checks, such as manual water level 

measurements, are necessary at defined 

time intervals.
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Checklist 11: Preparation for a Requalification (O
Q

/PQ
)

E
xecu

ted
 b

y th
e op

erator ............................
on

................................

Q
u

estion
A

n
sw

er
in

terval-d
riven

  
req

u
alifi

cation
*

even
t-d

riven
  

req
u

alifi
cation

**

A
re there new

 instrum
ents that do not fall into the previously validated instrum

ent groups?

W
as there a chang

e of process chem
icals?

A
re chang

es of process chem
icals planned?

H
as there been a failure of w

ater quality to m
eet the existing requirem

ents?

A
re there chang

es in process execution?

W
ere there chang

es in the load carrier(s) or is a new
 load carrier expected to be put into 

use?

A
re chang

es in the loading
 pattern expected? 

H
ave there been failures to achieve the desired cleaning

 perform
ance that cannot be traced 

to hum
an error?

H
ave the results of the evaluation of routine m

onitoring
 been considered?

W
hen w

as the last calibration and adjustm
ent of  the m

easurem
ent chain carried out?

W
hen w

as the last load carrier check carried out per A
nnex 7?

W
ere m

aintenance and repair m
easures per § 7 M

P
B

etreibV
 carried out by persons w

ith a 
qualification certification per § 4 M

P
B

etreibV
? 

H
ave there been error m

essag
es or process failure notifications on the load records?

O
ther issues, e.g

. audit finding
s or inspection issues?

*  W
ithout sp

ecial reason (interval-d
riven req

ualification ➞
 For p

roced
ure, see A

nnex 7, R
eq

ualificatio
n (R

ep
eat P

erfo
rm

ance Q
ualificatio

n) w
ithout sp

ecial reason
** For sp

ecial reason (event-d
riven req

ualification) ➞
 For p

roced
ure, see A

nnex 8, “E
vent-D

riven R
eq

ualificatio
n (R

ep
eat P

erfo
rm

ance Q
ualificatio

n) w
ith p

ro
cess chem

ical chang
e” 
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Information 1: Contents of EN ISO 17664:2004

Manufacturers of medical devices must make the following information availabl:

Processing Step Description

Preparation at point of use

If needed, information on:
• Transport containers
• Instrument holding systems
• Maximum time between use and cleaning
• Precleaning
• Requirements during transport

Preparations prior to cleaning

Some medical devices require preparatory measures prior to cleaning. For example: 
• Requirements for covering/capping of connections
• Dismantling
• Leak testing
• Manual precleaning with brushes or pre-rinse with a cleaning pistol

Cleaning

If needed, information on:
• Accessories for the cleaning process
• Concentration of the cleaning process chemical
• Exposure time for the cleaning process chemistry
• Water quality
• Limits and monitoring for chemical residuals on the medical devices
• Limits for temperature, solution concentration and exposure time
• Applicable techniques, including rinsing

Disinfection

If needed, information on:
• Accessories for the disinfection process
• Concentration of the process chemicals for disinfection
• Exposure time for the process chemicals
• Water quality
• Limits and monitoring of chemical residuals on the medical devices
• Limits for temperature, solution concentration, exposure time
• Applicable techniques, including rinsing

Drying

If needed, information on:
• Accessories for the drying process
• Maximum temperature and exposure time for the product
• Technical data for the drying medium used
• Applicable techniques

Inspection, maintenance, and 
testing

If needed, information on:
• Procedure for adjustment/calibration of the medical device
• Oil, lubricant or other instrument care products
• Performance capability criteria to ensure safe usage
• Assembly of the medical device
• Spare parts-procedure for replacement 
• Special tools
• Visual inspection
• Maintenance intervals

Packaging
If needed, information on:
• Special packaging and storage processes during and after sterilization. These must be compa-

tible with the sterilization process.

Sterilization At least one validated process. Moist-heat sterilization is preferred.

Storage Restrictions on storage conditions or storage time must be indicated if needed

If a medical device can only be processed for a limited number of times, the manufacturer must provide this information, for example, fre-
quency of processing cycles or other information that defines the time or cycle count at which medical device may no longer be used safely.
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Information 2: Requirements of the operator 
for automated cleaning and disinfection  
processes including checklist

Processing of medical devices is to 
be carried out using specific, val-
idated processes (see § 8 Medi-

cal Device Ordinance , KRINKO-/BfArM 
recommendation). This applies to medical 
devices that are to be delivered for use in 
either a disinfected (low microbial level) 
or sterile state.
These requirements apply regardless of 
the location of the processing and the ap-
plication of the medical devices.

The obligation to exercise due care is only 
met when the legal requirements for these 
processes are met by the operator.
The requirements for reprocessing of 
medical devices requires establishment 
of structural, process and results quali-
ty assurance (implementation of, at least, 
an internal quality management system).
The reprocessing procedures for all med-
ical devices that are reprocessed must be 
suitable to the needs of the medical device. 

The basis for this are the manufacturer’s 
instructions for reprocessing (IFU).
Additional issues to consider are, for ex-
ample, the workplace conditions and capa-
bilities and the abilities of the personnel.
The following checklist gives examples of 
the aspects of cleaning and disinfection 
processes that must be taken into account 
and documented.

Checklist for Information 2 : Requirements for the operator for validation of mechanical cleaning and disinfection pro-
cesses – informative examples

Executed by the operator  .................. on  ...................

Requirement Present Not present
Actions/ 

Observations

Requirement

Physical separation between the cleaning/disinfection area and the packing 
and sterilization area

Return capability between the packing and sterilization area and the 
cleaning/disinfection area (e.g., return/pass-through window)

Changing area for changing into reprocessing clothing, protected storage 
for reprocessing clothing

Separate clothing for cleaning/disinfection area and packing/sterilization 
area

Fixtures for handwashing and hand 
disinfection

Changing area, toilet, break room, 
cleaning/disinfection area

Hand disinfection chemical dispenser, 
easily reached, near the packaging 
area

Packing and Sterilization Area

Break room

air conditioning per DIN 1946-4

air conditioning plant per VDI 6022

Manufacturer’s instructions for processing for all products (per EN ISO 
17664)

Risk assessment and classification of each medical device per KRINKO/
BfArM recommendations including provision of the method of processing

Documentation of load release (Quality management)

Assurance of compliance with the maximum processing cycle parameters 
per the medical device manufacturer’s instructions

Records of the maximum duration of contamination (time between procedu-
re and the beginning of processing)
Standard Operating Procedures (SOPs) for all processing activities (Quality 
Management) including precleaning, transport, storage
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Checklist for Information 2 (Continuation)

Requirement Present Not present
Actions/ 

Observations

Standard Operating Procedures (SOPs) for all processing activities 
(Quality Management) including precleaning, transport, storage

Infection control plan for CSSD/Reprocessing including personnel 
hygiene and infection control, health and safety at work (Quality 
Management)

Cleaning and Disinfection Plans

Workplace cleaning and infection control: Establishment of the 
observations/tests and their schedule

Establishment of responsibilities (Quality Management) by the 
operator for:
 – Commissioning of validation
 – Preparation of the validation
 – Validation attendance
 – Release of the validation report

Establishment of responsibilities (Quality Management) by the 
operator for: 
 – Head and deputy head of CSSD/RUMED  = Named persons respon-
sible for the processing of medical devices

 – Qualifications of staff in the CSSD/RUMED 
 – Process steps releases 
 – Release of infection control plan
 – Release of standard operating procedures

Internal staff training (Quality Management)

Continuing education for  ………....... (Quality Management)

Internal orientation of staff members (Quality Management)

Contract, in cases of processing for third parties

Use instructions and medical device books for the washer-disinfec-
tor and load carriers

equipment maintenance plan for the washer-disinfector, load carri-
ers, and accessories

Data sheets for the process chemicals (product data sheets, safety 
data sheets, instructions for use)
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Water is an important medi-
um in MD processing and is 
therefore a deciding factor for 

a good processing result, both in manual 
and automated processes. The water qual-
ity can influence the lifetime of the mate-
rials being processed.
The total dissolved solids measurement 
provides an indication of the total amount 
of dissolved residues in the water. A total 
dissolved solids level that is too high can 
lead to undesired residuals on the load and 
in the WD. This aspect is especially critical 
in the final rinse; thus the use of deminer-
alized water is recommended.
This recommendation also applies to man-
ual processing. If tap water is used for the 
final rinse in manual processing, manual 
drying must take place immediately after 
the final rinse, to avoid possible residuals 
being dried onto the instruments.
Section 6.4.2 of EN ISO 15883-1 describes 
a test of the composition of the final rinse 
water. However, no requirements or limit-

Acidic process chemicals should not be 
used with water with a chloride content of 
greater than 100 mg/l, since this can result 
in pitting on chrome-steel instruments. 
In these case, an upper limit of < 50 mg/l 
chloride is recommended.
Process optimization of the pre-rinse, 
cleaning, and intermediate rinse phases 
is best done using demineralized water or 
at least softened water. Use of demineral-
ized water in the final rinse phase for both 
manual and automated processing results 
in spot-free processed goods.
The water quality requirement for pure 
steam generators is specified in in EN 285, 
Annex B, Table B1. These can be used as 
the requirements for demineralized water 
used in manual and automated cleaning. 
An accepted deviation from these values 
for manual and automated cleaning is a 
conductivity of maximum 15 µS/cm.
The AKI brochure (www.a-k-i.org) pro-
vides detailed information and guidance 
concerning water quality and examination 
of staining, spotting, etc. ■

ing values are defined. It is recommended 
in the scope of the validation of the clean-
ing and disinfection process, that the type 
of water be documented that is used for 
pre-rinse, cleaning and intermediate rinse 
phases.
Obtaining a water analysis from the wa-
ter supply company can be an easy way 
to obtain information about the drinking 
water used. If the water is treated further 
inhouse, a chemical analysis at the deliv-
ery point is recommended. 
The quantities total hardness, total dis-
solved solids, and chloride content should 
be measured because of their effects on 
the pre-rinse, cleaning and intermediate 
rinse phases of the process.
The following upper limits should be ob-
served for softened water:

 – Total Hardness: < 3°dH (< 0,5 mmol 
CaO/l)

 – Total Dissolved Solids: < 500 mg/l

 – Chloride level: < 100 mg/l

 – pH value: 5 – 8

Information 3: Chemical water quality
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 | General 
Process chemicals for processing of medi-
cal devices must be developed, tested and 
manufactured under the applicable Euro-
pean Medical Device Regulation. Clean-
ers and lubricants are classified as Class 
I medical devices, which is signified by a 
CE mark on the labeling
Process chemicals with disinfection activ-
ity are classified in Europe as Class IIa or 
Class IIb medical devices, which is signi-
fied by a CE mark with a four-digit number 
to identify the certifying Notified Body.
In the development phase of the products, 
the manufacturer of the process chemicals 
must specify the composition of the prod-
ucts with regard to the product actions to 
be achieved, such as, e.g., cleaning per-
formance, disinfecting efficacy, or instru-
ment care properties. The manufacturer 
must also take into account the product’s 
compatibility with the materials used for 
the manufacture of the instruments as 
well as the biocompatibility of possible 
residues with human tissue at the place 
of use of the instrument. Material com-
patibility is usually demonstrated by the 
manufacturer of the process chemicals 
in cooperation with the manufacturers of 
instruments. Biocompatibility of any res-
idues remaining on the medical devices is 
to be tested and evaluated following DIN 
EN ISO 10993 "Biological Evaluation of 
Medical Devices".
Optimum effectiveness and material 
compatibility of the process chemicals, 
as well as biocompatibility of any resi-
dues remaining on the medical devices, 
are only guaranteed under the conditions 
recommended by the manufacturer. The 
use conditions must be described in detail 

 | Process chemical types
Pretreatment agents
Pretreatment agents can be cleaners, cor-
rosion protection agents, or, possibly, an-
timicrobial, bacteriostatic, or other dis-
infectant agent. These are used before 
manual or automated cleaning and disin-
fection, for example, as a foam spray, an 
agent to maintain humidification of instru-
ments while in transit from point of use to 
the CSSD, etc. 

Detergents
The use of detergents serves to reduce 
contamination on a medical device to the 
extent necessary for further treatment or 
application.
Detergents are used for both manual and 
automated processing. The available 
types of detergents are:

 – pH-neutral, enzymatic detergents

 – mildly alkaline detergents with en-
zymes

 – alkaline detergents without surfactants

 – alkaline detergents with surfactants

 – detergents with antimicrobial activi-
ty (combined detergents and disinfect-
ants)

Neutralization agents
Neutralizing agents are typically based 
upon citric or phosphoric acid. They are 
used in automated cleaning after the alka-
line detergent cleaning phase, dosed into 
the rinse water, and serve to neutralize 
the alkalinity of residual detergent and to 
improve rinsing removal of the detergent.

Rinse aids
Rinse aids are dosed into the final rinse 
of an automated processing process with 

by the manufacturer, in a detailed product 
description document, to be made acces-
sible to and to be absolutely observed by 
the operator. Particular attention should 
be paid to the exact concentration of the 
process chemicals in use dilution as used 
in the WD, the working temperature, and 
the duration of application of the applica-
tion solution to the medical device.
The product description must include by 
safety data sheets. Additional items in the 
product description can include methods 
for verifying the concentration of the use 
dilution of the product solution, accept-
ance limits for process chemical resid-
uals remaining on the medical devices 
and for the residual quantities in the final 
rinse water as well as analytical methods 
for the determination of these residual 
quantities which are to be made available 
by the manufacturer.
At the request of the operator, the manu-
facturer can provide confirmation of mate-
rial compatibility, efficacy, and ecological 
characteristics, as well as information on 
the biocompatibility of residual process 
chemicals.
The safety data sheet lists hazardous sub-
stances in the process chemicals and their 
potential hazards, and provides recom-
mended protective measures for safe han-
dling. These recommendations must be 
observed by the operator.
The ingredients of different process 
chemicals could influence each other's 
activity. For this reason, the combination 
of different process chemicals should only 
be carried out per the recommendations 
of the manufacturer. In addition, special 
attention must be given to the thorough 
rinsing between cleaning and thermal 
disinfection.

Information 4: Process chemicals
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In order to check the concentration of pro-
cess chemicals, the manufacturer of the 
process chemicals must provide appropri-
ate analytical methods. 

 | Determination of residual pro-
cess chemicals

In order to ensure the compatibility of the 
processed medical products in interaction 
with human tissue, the manufacturer of 
the process chemicals specifies limit val-
ues for the residual amounts of these sub-
stances on the medical product.
These limit values are determined by the 
process chemical manufacturer in the 
course of biocompatibility studies follow-
ing EN ISO 10993.
In order to verify the compliance with 
these limit values in the context of the ver-
ification per SOPs and in routine checks, 

the goal of providing a better and faster 
drying of the instruments. These agents 
reduce the surface tension of the rinse 
water and thus minimize the remaining 
water content.

Post-processing solutions
Post-processing solutions for metal surgi-
cal instruments are used to lubricate rub-
bing metal surfaces that must be oiled. 
They are composed of Paraffinum Per-
liquidum and emulsifiers. Other post-pro-
cessing solutions, for anesthesia utensils, 
for example, can be made of silicone oils.

 | Concentration determination
Compliance of the operator with the con-
centration of a detergent or the concentra-
tion/exposure time specified by the man-
ufacturer is essential for successful use of 
the process chemicals.

instructions and analytical methods must 
be provided by the manufacturer of the 
process chemicals.
The application of appropriate and ade-
quately sensitive methods is essential here. 
For example, the measurement of the elec-
trical conductivity of the final rinse water 
may not be sensitive enough to detect re-
sidual process chemicals that contain sub-
stances that do not release ions (i.e. non-
ionic surfactants). ■
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Dosage
If there is no level monitoring for the chem-
ical supply containers, the chemical level 
must be checked daily. The dosing volume 
must be observed by a system that is inde-
pendent of the machine controller on every 
cycle. Alternatively, external dosage sur-
veillance systems can be installed. ■

Machine controller
WDs with electro-mechanical or pro-
gram card controllers do not fulfill the 
requirements of the standard. For WDs 
with electro-mechanical controllers, one 
must demonstrate that control within pro-
cess parameter limits is possible by other 
means and can be successfully executed 
on a repeated basis.

Door lock
If the WD does not have a door/operational 
locking system, the manufacturer should 
be consulted concerning a retrofit. It that 
is not possible, personnel must be trained 
(with signature confirmation) that a pro-
cess interruption may only be carried out 
after a thorough examination of the cur-
rent state of the cycle and, if needed, su-
pervisory personnel. Any process inter-
ruption must take safety (heat, chemicals, 
etc.) and the process status (cleaned, dis-
infected?) into account.

Temperature sensors
If the WD uses a single sensor for process 
control and monitoring of the temperature, 
a weekly or monthly test with an independ-
ent measurement system is sensible, with 
testing frequency depending upon the fre-
quency of use of the WD.

Water level regulation
Maintaining a repeatable water level in 
each use of the WD is important for repeat-
able rinse pressure and concentration of 
the process chemicals. If this is dependent 
upon the building’s water pressure (i.e., a 
timed delivery of water to the chamber), 
measures to ensure repeatable water level 
must be taken, either retrofit the WD with 
an actual level controller or carry out reg-
ular tests of the water level reached.

For existing WDs that do not comply 
with the equipment requirements 
EN ISO 15883, but are to be quali-

fied for further use, analysis of the current 
state of the equipment must be carried out. 
At a minimum, this includes the following:

 – Automatic/electronic program control 

 – Automatic error notifications (amount 
of water, dosing)

 – Can the measurement equipment be cal-
ibrated?

 – Temperature displays

 – Separate sensors for control and mon-
itoring

 – Automatic dosing

 – Rinse pressure measurement

The results of the analysis of the current 
state of the equipment must be evaluat-
ed. The evaluation provides information 
as to the capability of the WD to be quali-
fied, to  provide a validated cleaning and 
disinfection process.
A risk analysis following Information 8 
“Risk analysis for existing washer-dis-
infector installations” is to be carried 
out to determine the scope of the test-
ing (Performance Qualification) as well 
as additional measures such as the fre-
quency of routine testing. Basically, the 
same tests must be carried out as for WDs 
that conform to EN ISO 15883. Additional 
routine tests can be required, see Check-
list 10 “Matrix for creation of a check-
list for routine monitoring of the wash-
er-disinfector’s technical function”. For 
complete information on evaluation of the 
WD and the frequency of routine tests, 
see sections 6.3 and 6.4. The following 
points are provided as examples of the 
required tests:

Information 5: Qualification of existing in-use 
washer-disinfectors
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twice. Deviations from this are not per-
missible.

2. Processes with identical process phas-
es can be tested as one. This also ap-
plies to use of different amounts of wa-
ter in specified process phases. The 
requirement here is that the same pro-
cess chemicals and concentrations are 
applied. The load is selected to be the 
one for which cleaning is considered 
most critical.

3. If the washer-disinfector uses load car-
riers with different numbers of levels (1, 
2, 3, 4, or 5 levels) with the same wash 
program, the PQ can be run for the load 
carrier configuration in which the rinse 
pressure is the lowest (normally the one 
with the most levels). The type testing 
of the manufacturer will provide indica-
tion of this. The remaining load carriers 
will only be tested for rinse functionali-
ty (rise pressure, spray arm revolutions 
per minute).

4. If multiple identical washer-disinfectors, 
i.e. identical types are to be tested, the 

Information 6: Test Matrix for Performance 
Qualification of multiple, identical washer- 
disinfectors with the same process chemical 
supply and utilities

A nnex 4, “Cleaning tests for per-
formance qualification (PQ)” 
specifies which cleaning tests 

are to be used depending upon the loa-
ding patterns and medical device types.
In practice, there is often the possibility for 
consolidated testing, as stated in instruc-
tion 5 of Annex 4, “A further reduction in 
the number and type of studies is possible 
on the basis of a documented risk analysis 
and risk assessment if more than two pro-
cesses and/or loading configurations are 
checked. The risk analysis and asessment 
is usually carried out by the operator to-
gether with the validator”. The use of risk 
analysis and assessment enables this con-
solidation without reduction of the quality 
of the Performance Qualification.
Here are a few recommendations and in-
structions:

1. The validity of the performance test 
of the processes in the WD to be test-
ed must be demonstrated. This is done 
preferentially for the most-difficult 
program and load by repeating the test 

number of loads tested may be reduced, 
subject to the following conditions:

 – Identical program execution for similar 
load carriers and loading patterns.

 – Identical process chemicals and con-
centrations

 – All washer-disinfectors are installed in 
the same area of the building

 – All washer-disinfectors are connected 
to the same utilities and process chem-
ical supplies

Instructions:

 – At least three loads must be tested in 
each washer-disinfector, of which at 
least two loads must contain critical in-
struments (group 2 – 7).

 – Allocation and frequency of testing of 
load carriers and loading patterns must 
be based on the results of risk assess-
ment of the cleaning of medical devices.

The following example allocation may be 
used for five or 10 washer-disinfector units 
installed in the same part of a building. ■
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In thermal processes, disinfection ef-
ficacy can be determined parametri-
cally. To do this, the F-value concept 

used in moist heat sterilization has been 
adapted to moist heat washer-disinfector 
processes and incorporated into the stand-
ard EN ISO 15883 as the A0 concept.
It is expected that in a moist heat disin-
fection process, application of a specified 
temperature over a specified time will pro-
vide a predictable lethality against vegeta-
tive microorganisms. A minimum temper-
ature of 65 °C is specified for this model.
The critical criterion for the required tem-
perature effect is the heat resistance (ther-
mal resistance) of the microorganisms 
present. This is expressed as the D value.

Terms
A: Time equivalent in seconds at 80 °C at 
which the required disinfection efficacy 
is achieved

A0 value: Inactivation as a time equiva-
lent in seconds at 80 °C transmitted to the 
product by the process, relating to micro-
organisms for which z = 10

z value: Temperature change in Kelvin 
needed to change the D-value by a factor 
of 10.

D value: Decimal reduction value, time in 
minutes at a specified temperature that is 
required to inactivate 90% of a population 
of a microorganism.

Formula: A0 = ∑10 (T – 80)/z ∆ t

The calculation of this formula is usually 
done by logger software after reading the 
data from the logger into the PC. A0 is the 
value at which z = 10, t is the selected time 
interval in seconds, T is the temperature 
in the load in degrees Celsius.
If the A0 value is calculated at a low tem-
perature, it must be noted that a lower tem-
perature limit of 65 °C has been set for the 
integration because the z- and the D-values 
can change dramatically for thermophilic 
organisms at temperatures below 65 °C. 

personnel protection (e.g., safety during 

assembly/testing/packaging). *

A
0
 value of 600

The application of an A0 value of 600 is 

regarded as the minimum in non-critical 

medical devices, i.e., medical devices that 

only come into contact with intact skin. A 

prerequisite for the application of the A0 

value of 600 is also that only a contamina-

tion with vegetative bacteria and fungi is 

present, which corresponds to the activ-

ity range A of the definitions in the RKI 

list. ■

A variety of microorganisms can active-
ly replicate at temperatures under 55 °C.

Required A0
 Values

The A0 value to be achieved depends on the 
type and number of microorganisms on 
the contaminated medical devices as well 
as on its subsequent further treatments 
and/or the subsequent use. The operator is 
responsible for ensuring that the requisite 
A0 value be realized. The decision is made 
in cooperation with the infection control 
consultant responsible for the healthcare 
institution. 

A0
 value 3000

In the case of medical devices that are or 
can be contaminated with heat-resistant 
viruses (usually medical devices of the 
semi-critical and critical groups), e.g., hep-
atitis B virus (HBV) an A0 value of 3000 
is to be applied per the RKI. This can be 
achieved by the effect of hot water, for ex-
ample at 90 °C. for 5 min. on the surfaces 
of the medical devices. Since the number 
and type of microorganisms on the med-
ical device which is being treated cannot 
be known, and can also be very different, 
automated decontamination should always 
be carried out with an A0 value of 3,000.
The killing or inactivation of pathogens, 
including HBV, must also be ensured for 
medical devices for which subsequent 
sterilization is necessary, for reasons of 

Information 7: The A0 concept of EN ISO 
15883

* In the RKI list, the longer exposure time 
of 10 min. is used for activity range B (see 
RKI list). The procedures set out there have 
been established to provide generally-ap-
plicable disinfecting measures. These are 
intended to be comprehensively effective 
and to provide an additional safety margin 
against previously unknown pathogens.

Explanations/notes on the A0 value in relation of temperature and time

Holding Time Temperature A0 value
Minutes Seconds (°C)

100 6.000 70 600
10 600 80 600
1 60 90 600

50 3.000 80 3.000
5 300 90 3.000
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A risk analysis is designed to identify 
and evaluate potential hazards. 
The assessment includes estima-

tion of the probabilities of discovery and 
occurrence. A formal risk analysis is re-
quired for an estimation of risk, its accep-
tability, and the need for determination of 
means for its reduction and minimization. 
In the context of this guideline, risk ana-
lysis relates exclusively to process safety.
The basic procedure of risk analysis is 
standardized, but each specific case must 
be analyzed individually. Various methods 
of risk analysis are known. One is descri-
bed in DIN EN ISO 14971.
The following example is based on the 
structure described in DIN EN ISO 14971. 

Risk analysis: Identify hazards/ estimate 
risks for each hazard
For the following example: “missing pres-
sure monitoring and documentation” this 
is demonstrated in a step-by-step manner.

What can happen?

 – Unnoticed rinse pressure drop due to fo-
aming substances (like too much blood 
on the instruments, carryover of pre-
cleaning chemicals, residual chemistry 

from a previous cycle, etc.) resulting in 
irreproducible or erratic rinse mecha-
nics and impingement. 

 – Unacceptable cleaning and disinfection 
result

Risk asessment: 
 – Is this risk acceptable, or is it required to 
install risk reduction measures?

 – The risk that results from a negative de-
viation to the rinse mechanics and im-
pingement must be minimized. A simple 
heat pressure switch does not compen-
sate for this risk. Minimization measu-
res are required!

Mitigation measures can be either imple-
mented in machine design or by training. 
Design solutions are to be preferred. 

 – Investigate whether a retrofit is tech-
nically possible and economically jus-
tifiable
• The retrofit is economically justifiable 

and possible
• The retrofit is not possible with justi-

fiable means
a) For washer/disinfectors with windowed 

doors, and the load is only cleaned by 
the spray arm, with no hollow instru-
ments in the load:

Information 8: Risk analysis for existing 
washer-disinfector installations

• Documented training as well as writ-
ten instructions on how to visually 
monitor the spray arm activity

• Instructions to monitor every load af-
fixed to the washer/disinfector- 

• A positive result of the monitoring is to 
be documented for every load.

• Pressure check has to be carried out 
every two weeks.

b) If hollow instruments are being pro-
cessed and/or there is no window in the 
door:

• The rinse pressure is to be measured 
and recorded by an independent mea-
surement system, e.g., datalogger in a 
representative location (e.g., on a con-
nection for a hollow instrument on the 
load carrier)

• The staff members must have docu-
mented training and instruction in the 
measurement procedure. 

Risk control:  
Evaluate the adequacy of the measures ta-
ken to reduce the risk. The newly installed 
measures must not lead to any other ha-
zard. ■
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Maintenance includes various el-
ements, which are defined be-
low. The operator is responsi-

ble for the maintenance.

 | Maintenance (DIN 31051: Pre-
ventative Maintenance – Inspec-
tion – Repair – Improvement)

A combination of all technical and admin-
istrative measures as well as measures of 
the operator during the life cycle of a WD 
to maintain the functional state or the re-
turn the WD into functional state so that 
they can carry out its defined functions.

Service 
Measures for delaying the decomposition 
of the existing wear stock (wear), caused 
by chemical and/or physical processes, 
friction, corrosion, fatigue, aging, cavita-
tion, fracture and so on.
Wear is unavoidable. Preventive measures 
(such as inspections and maintenance) 
are carried out to take action before an er-
ror occurs. These activities can be time-
based. However, strategies are also used 
that are based on other criteria (such as 
maturities, unit numbers). A typical ex-
ample is the change of the dosing hoses 
at fixed intervals.

Inspection
Documented measures for the identifica-
tion and assessment of the actual state 
of the WD, including the recommenda-
tion of measures to be implemented for 
future use.

Repair
Measures taken to return a washer/disin-
fector to a functional state, excluding im-
provements and updates, e.g., software 
updates or structural changes.

Adjustment
Adjusting and calibrating a measuring de-
vice to eliminate systematic measurement 
deviations as far as is necessary for the in-
tended application.

Note/clarification for actual practice
Calibration does not affect the measuring 
device or the measuring chain.
During the adjustment, an intervention 
is made, which permanently changes the 
measuring device or the measuring chain.
The calibration values are always to be 
adjusted so that the calibration values do 
not have to be added manually for each 
release according to physical parameters 
(temperature/pressure), especially if the 
deviations are significant!
Calibration and adjustment are instru-
ments of quality management and quality 
assurance. Therefore, they are not auto-
matically part of the maintenance (inspec-
tion, maintenance, repair). ■

Improvement
Combination of all technical and admin-
istrative measures as well as measures to 
increase the functional reliability of a WD 
without changing the required function. 
An improvement, for example with the aim 
of eliminating weakness, does not lead to 
a change in the function. 

Calibration/Adjustment (DIN 1319-1)

Calibration
Activities for identifying the relationship 
between the output values of a measuring 
device or a measuring system or the values 
represented by a measuring graduation or 
by a reference material and the associated 
values of a measured variable determined 
under normal conditions under specified 
conditions.

Note:
The result of a calibration can be recorded 
in a document, which is also called cali-
bration certificate or calibration report.

Information 9: Definitions for maintenance, 
calibration and adjustment

Preventative
maintenance

Inspection Repair Improvement
Calibration

Quality Assurance

Operator

Maintenance

(Adjustment)
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In over 85% of washer-disinfectors in 
German CSSD‘s demineralized water 
is already used in the cleaning phases 

of the cycles. In the final rinse, this rises 
to a level of over 95%. The quality of this 
demineralized water is specified as having 
a maximum conductivity of 15 µS/cm. In 
many CSSD’s, the quality is much higher, 
with conductivities of < 5 µS/cm. 
In the framework of validation and perfor-
mance qualification, the degree of carry-
over of process chemicals into the final 
rinse must be tested to assure that the re-
maining amounts on the medical devices 
after the rinse cycle are within accept-
able limits (see Information 4: “Process 
chemicals”). Process chemical manufac-
turers provide acceptance limits for con-
ductivity for each specific product. These 
acceptance limits are set based upon tox-
icological testing that shows them to have 
no toxicological effect on instrument use 
when not exceeded in the final rinse wa-

far greater than 100 µS/cm (1). Large car-
ryovers of this magnitude are not possible 
in the washer-disinfector in the case of a 
correctly executed process, but are possi-
ble in narrow cannulae due to blockage by 
particles in the wash water. Instruments 
of this type can be checked for residual 
detergent by blowing through them with 
medical-grade compressed air onto pH pa-
per or pH stick. This procedure has been 
shown to result in a correct indication (2) 
in potentially harmful concentrations. ■

1. Bolkova A, Cejkova J. Relationship between 
various concentrations of NaOH and meta-
bolic effects in experimentally burned rab-
bit cornea. Graefe’s Arch Clin Exp Ophthal-
mol 1984; 222: 86–89

2. Personal communication, Merck Millipore 
Lab Essentials

ter. The difference between the conductiv-
ity of the demineralized water used in the 
process phase and the conductivity of the 
final rinse water at the end of a complete 
process with normal instrument loading is 
the quantity to be assessed for compliance.
The pH value of the final rinse water is 
often measured. The pH value of dem-
ineralized water with a conductivity of 
< 10 µS/ cm has no meaning, and is no 
measure of the quality of deminerilzed 
water. pH measurements require the pres-
ence of ions in the water, and thus is inac-
curate at low conductivities. This is true 
for both electrode measurements as well 
as for pH paper and dipstick testing.
pH measurements are used, in particu-
lar, for the processing of ophthalmologi-
cal instruments in processes with alkaline 
cleaners. Corneal or ocular damage due to 
alkaline etching occurs only at concentra-
tions in the range of > 0.05 N sodium hy-
droxide solution, where the conductivity is 

Information 10: Measurement of the pH values 
of the final rinse water for washer-disinfector 
processes
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