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Foreword

The text of ISO 13408-4:2005 has been prepared by Technical Committee ISO/TC 198 “Sterilization of health
care products” of the International Organization for Standardization (ISO) and has been taken over as
EN ISO 13408-4:2011 by Technical Committee CEN/TC 204 “Sterilization of medical devices” the secretariat
of which is held by BSI.

This European Standard shall be given the status of a national standard, either by publication of an identical
text or by endorsement, at the latest by December 2011, and conflicting national standards shall be withdrawn
at the latest by December 2011.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. CEN [and/or CENELEC] shall not be held responsible for identifying any or all such patent rights.

This document supersedes EN 13824:2004.

This document has been prepared under a mandate given to CEN by the European Commission and the
European Free Trade Association, and supports essential requirements of EU Directives.

For relationship with EU Directives, see informative Annexes ZA, ZB, or ZC, which are integral parts of this
document.

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following
countries are bound to implement this European Standard: Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech
Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia,
Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain,
Sweden, Switzerland and the United Kingdom.

Endorsement notice

The text of 1SO 13408-4:2005 has been approved by CEN as a EN ISO 13408-4:2011 without any
modification.
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Annex ZA
(informative)

Relationship between this European Standard and the Essential
Requirements of EU Directive 90/385/EEC on Active Implantable Medical
Devices

This European Standard has been prepared under a mandate given to CEN by the European Commission
and the European Free Trade Association to provide a means of conforming to Essential Requirements of the
New Approach Directive 90/385/EEC on active implantable medical devices.

Once this standard is cited in the Official Journal of the European Union under that Directive and has been
implemented as a national standard in at least one Member State, compliance with the clauses of this
standard given in Table ZA.1 confers, within the limits of the scope of this standard, a presumption of
conformity with the corresponding Essential Requirements of that Directive and associated EFTA regulations.

Table ZA.1 — Correspondence between this European Standard and Directive 90/385/EEC

Clauses of this EN Essential Requirements (ERs) of Qualifying remarks/Notes
Directive 90/385/EEC

4,56,7,8,9,10 7 This relevant Essential Requirement is
only partly addressed in this European
Standard and only in conjunction with

N ISO 13408-1

WARNING — Other requirements and other EU Directives may be applicable to the product(s) falling
within the scope of this Standard.
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Annex ZB
(informative)

Relationship between this European Standard and the Essential
Requirements of EU Directive 93/42/EEC on Medical Devices

This European Standard has been prepared under a mandate given to CEN by the European Commission
and the European Free Trade Association to provide a means of conforming to Essential Requirements of the
New Approach Directive 93/42/EEC on medical devices.

Once this standard is cited in the Official Journal of the European Union under that Directive and has been
implemented as a national standard in at least one Member State, compliance with the clauses of this
standard given in Table ZB.1 confers, within the limits of the scope of this standard, a presumption of
conformity with the corresponding Essential Requirements of that Directive and associated EFTA regulations.

Table ZB.1 — Correspondence between this European Standard and Directive 93/42/EEC

Clauses of this EN Essential Requirements (ERs) of Qualifying remarks/Notes
Directive 93/42/EEC

4,5,6,7,8,9,10 8.3 This relevant Essential Requirement is
only partly addressed in this European
Standard and only in conjunction with

N I1ISO 13408-1

4,5,6,7,8,9,10 8.4 This relevant Essential Requirement is
addressed in this European standard

only in conjunction with
N ISO 13408-1

WARNING — Other requirements and other EU Directives may be applicable to the product(s) falling
within the scope of this Standard.


http://dx.doi.org/10.3403/30233240U
http://dx.doi.org/10.3403/30233240U

EN I1SO 13408-4:2011 (E) BS EN ISO 13408-4:2011

Annex ZC
(informative)

Relationship between this European Standard and the Essential
Requirements of EU Directive 98/79/EC on in vitro diagnostic medical
devices

This European Standard has been prepared under a mandate given to CEN by the European Commission
and the European Free Trade Association to provide a means of conforming to Essential Requirements of the
New Approach Directive 98/79/EC on in vitro diagnostic medical devices.

Once this standard is cited in the Official Journal of the European Union under that Directive and has been
implemented as a national standard in at least one Member State, compliance with the clauses of this
standard given in Table ZC.1 confers, within the limits of the scope of this standard, a presumption of
conformity with the corresponding Essential Requirements of that Directive and associated EFTA regulations.

Table ZC.1 — Correspondence between this European Standard and Directive 98/79/EC

Clauses of this EN Essential Requirements (ERs) of Qualifying remarks/Notes
Directive 98/79/EC

4,56,7,8,9,10 B.2.3 This relevant Essential Requirement is
only partly addressed in this European
Standard and only in conjunction with

N ISO 13408-1

4,56,7,8,9,10 B.2.4 This relevant Essential Requirement is
addressed in this European standard

only in conjunction with
N ISO 13408-1

WARNING — Other requirements and other EU Directives may be applicable to the product(s) falling
within the scope of this Standard.
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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely with the
International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.
International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main task of technical committees is to prepare International Standards. Draft International Standards
adopted by the technical committees are circulated to the member bodies for voting. Publication as an
International Standard requires approval by at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. 1ISO shall not be held responsible for identifying any or all such patent rights.

was prepared by Technical Committee ISO/TC 198, Sterilization of health care products.
consists of the following parts, under the general title Aseptic processing of health care products:
— Part 1: General requirements

— Part 2: Filtration

— Part 3: Lyophilization

— Part 4: Clean-in-place technologies

— Part 5: Sterilization in place

— Part 6: Isolator systems

iv © I1SO 2005 — All rights reserved
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Introduction

During the process of preparing SO 13408-1 several items, e.g. filtration, lyophilization drying and
sterilization-in-place technologies, were found to be in need of supplementary information that was too
voluminous to be given in corresponding annexes.

This part of |SO 13408 includes requirements and guidance that are to be observed during clean-in-place
processes. The purpose of this part of ]SO 13409 is to achieve standardization in the field of validation and
routine control of clean-in-place processes used in the manufacture of health care products.

Clean-in-place processes allow parts of the equipment or an entire process system to be cleaned without
being dismantled, reducing the need for disassembling and connections under clean conditions. For example,
tanks, vessels, freeze-dryers piping and other processing equipment used for manufacture may be cleaned in
place.

The clean-in-place process is in most instances followed by sterilization-in-place process (described in
SO 13408-5). While clean-in-place and sterilization-in-place methods differ considerably in technology, the
concept of in situ treatment is similar.

Design considerations of all systems are critical to ensure that clean-in-place technologies can be successfully
applied to clean manufacturing equipment to the desired level of cleanliness.

© 1SO 2005 — All rights reserved \
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Aseptic processing of health care products —

Part 4:
Clean-in-place technologies

1 Scope

This part of |SO 13408 specifies the general requirements for clean-in-place (CIP) processes applied to
product contact surfaces of equipment used in the manufacture of sterile health care products by aseptic
processing and offers guidance on qualification, validation, operation and control.

This part of ]SO 13408 is applicable to processes where cleaning agents are delivered to the internal surfaces
of equipment designed to be compatible with CIP, which may come in contact with the product.

This part of ]SO 13409 is not applicable to processes where equipment is dismantled and cleaned in a washer.

This part of |SO 13408 does not supersede or replace national regulatory requirements, such as Good
Manufacturing Practices (GMPs) and/or compendial requirements that pertain to particular national or regional
jurisdictions.

2 Normative references

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

SO 13408-1|, Aseptic processing of health care products — Part 1: General requirements
SO/IEC 90003, Software engineering — Guidelines for the application of SO 9001:2009 to computer

software

3 Terms and definitions
For the purposes of this document, the terms and definitions given in [SO 13408-1] and the following apply.

31

cleaning agent

organic or inorganic chemical including water, detergent or mixture thereof, used as an aid in the cleaning
process for cleaning equipment

3.2

clean-in-place

CIP

method of cleaning of the internal surfaces of parts of the equipment or an entire process system without or
with minimal disassembly

NOTE CIP also includes the removal of remaining residual cleaning agent to an acceptable level which is defined
based on the nature of the product and the process tolerance.

© 1SO 2005 — All rights reserved 1
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3.3
dead leg
location which, by design, does not permit adequate accessibility of the cleaning agent

3.4
design qualification

documented verification that the proposed design of the facilities, equipment, or system is suitable for the
intended use

3.5

material safety data sheet

document specifying the properties of a material, its potential hazardous effects for humans and the
environment, and the precautions necessary to handle and dispose of the material safely

3.6

worst-to-clean

most difficult conditions for cleaning

EXAMPLES Materials to be removed, surface types to be cleaned, process parameters to be met or position(s) to be
reached.

4 Quality system elements

41 General
411 The requirements of ISO 13408-1 shall apply.

4.1.2 Documented procedures for each phase of the development, validation, routine monitoring and
control of the CIP process shall be prepared and implemented.

4.1.3 Documents required by this part of |[SO 13408 shall be reviewed and approved by designated
personnel.

4.1.4 Records of development, validation, routine control and monitoring shall be maintained to provide
evidence of conformity to the requirements of this part of ]SO 13408.

4.2 Management responsibility

4.21 The responsibilities and authority for implementing and performing the procedures described in this
part of [ISO 13408 shall be specified.

4.2.2 If the requirements of this part of ]SO 13408 are undertaken by organizations with separate quality
management systems, the responsibilities and authority of each party shall be specified.

4.3 Design control
Characterization of the cleaning agent(s), cleaning method, equipment to deliver CIP and the equipment

subject to CIP, shall be undertaken in accordance with a documented plan. At defined stages, design reviews
shall be planned, conducted and documented.

4.4 Measuring instruments and measuring systems

4.41 A documented system shall be specified for the calibration of all measuring instruments or measuring
systems.

4.4.2 The accuracy and tolerance of the measuring instrument shall be justified for the process to be
measured.

2 © I1SO 2005 — All rights reserved
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5 Process and equipment characterization

5.1 General concepts
5.1.1 The specification for the CIP process shall include but not be limited to:

a) physical and chemical properties of the material to be removed and the strength of its adherence to the
surface from which it is to be removed;

b) physical and chemical properties and mechanism of action of cleaning agent(s);
c) compatibility of the equipment with the cleaning agents and processing conditions;
d) pre-cleaning period and conditions prior to cleaning;

e) the number of passes (single-pass cleaning, and/or multi-pass cleaning);

f)  filling and immersing period with cleaning agent(s);

g) agitation or spraying of cleaning agent(s);

h) cleaning agent(s) elimination;

i)  post-cleaning drying;

j)  post-cleaning protection of the cleanliness of the equipment;

k) maximum post-cleaning hold period and conditions.

5.1.2 Cleaning agent(s) shall be reproducibly delivered in effective quantities and concentrations to all parts
of the system.

5.1.3 In order to ensure effective CIP, all parameters necessary to control the cleaning conditions shall be
established and documented. These conditions shall be maintained and monitored within specified limits.

5.1.4 When a large system is to be subjected to CIP, by dividing it into several segments, the segments
should overlap to ensure that all portions of the system are adequately and effectively cleaned.

NOTE Although the entire processing system can be cleaned as a single entity in CIP, it can be advantageous to
divide the system into several parts in order to simplify the cleaning procedures.

5.1.5 Complex sequences of opening and shutting of valves in the pipes of a system could be required.
Where this is controlled manually, detailed documentation of individual steps shall be established. Where
automation is used, electronic automation systems should be carefully designed and validated.

5.2 Effectiveness of CIP

5.2.1 The necessary level of cleanliness shall be established and documented. Justification of the process
parameters and the permitted levels of residual substances shall be included in the documentation. There
shall be no residue that poses a significant risk to patient safety.

NOTE Residual substances can include previous product or decomposition products thereof and/or cleaning agents.
5.2.2 Criteria for cleanliness are dependent in part, on the nature of the product that was previously
processed in the equipment to be cleaned taking into account potency, toxicity, biocompatibility,

carcinogenicity, mutagenicity, potential for tissue sensitization where equipment is not dedicated, etc. Where
removal of product is not possible with sufficient efficacy, it may be necessary to use dedicated equipment.

© 1SO 2005 — All rights reserved 3
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5.3 Equipment

5.3.1 Equipment to be subjected to CIP

5.3.1.1 The equipment shall be designed and manufactured to ensure its cleanability by taking into
account ease of cleaning with regard to the characteristics of the products to be processed. Worst-to-clean
locations shall be minimized through the use of smooth, impervious, non-grooved, continuous and polished
surfaces.

NOTE Dead legs, locations with stagnant liquid in piping, shoulders of tanks, intricate irregular internal surfaces such
as gasket interfaces and pump internal parts can usually be regarded as worst-to-clean locations.

5.3.1.2 Design considerations shall include but not be limited to:

a) smoothness of inner surface of equipment;

b) distribution of the cleaning agent(s) to all relevant surfaces (e.g. valves, connections, filter assemblies);
C) necessity to use special equipment such as spray devices, their number, location and coverage;

d) absence of dead legs in piping systems;

e) drainability of the system (e.g. slope of piping to ensure the complete removal of remaining liquid in the
system);

f)  compatibility of materials of construction (e.g. pipes, tanks, valves, nozzles, filters, gaskets, sensors) with
the cleaning agent(s) and process conditions selected;

g) access to allow monitoring of cleaning conditions in appropriate locations;
h) protection of the cleaned equipment from re-contamination.

5.3.1.3 Specification of the equipment shall include but not be limited to:

a) physical description of the equipment, together with any necessary ancillary items, including materials of
construction, (including as-built drawings);

b) specifications of the cleaning agent and means by which it is provided, including any additives or
precursors necessary for its delivery;

¢) description of instrumentation for monitoring and controlling the cleaning process, including sensor
characteristics and their locations, indicating and recording instruments;

d) description of safety features, including those for personnel and environmental protection;
e) description of installation requirements, if applicable;

f) documented evidence that the software used to control and/or monitor the process is prepared in
accordance with a quality system and that the software meets its design intention;

g) a process flow diagram which outlines the processing equipment layout to be cleaned, including valve
sequencing.

5.3.2 Equipment to be used for CIP

5.3.21 The equipment shall be designed and manufactured to effectively perform and control CIP of the
equipment to be cleaned. Primary functions to be verified in qualification shall include but not be limited to:

a) preparation and storage of cleaning agent(s);

b) admittance of cleaning agent(s) into the equipment to be cleaned in a controlled and safe manner;

4 © I1SO 2005 — All rights reserved
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c) distribution of cleaning agent(s) within the equipment to be cleaned,;

d) maintenance of effective cleaning conditions throughout the equipment to be cleaned, (e.g. delivery
pressure and delivery temperature).

5.3.2.2 Specification of the equipment shall include but not be limited to:

a) physical description of the equipment, together with any necessary ancillary items, including materials of
construction, (including as-built drawings);

b) specifications of the cleaning agent and means by which it is provided, including any additives or
precursors necessary for its delivery;

c) description of instrumentation for monitoring, controlling and recording the cleaning process, including
sensor characteristics, and their locations, indicating and recording instruments;

d) description of safety features, including those for personnel and environmental protection;
e) description of installation requirements, if applicable;

NOTE This can include, for example, the location and the environment in which the equipment is to be installed
and the services that are required for the CIP and for the area in which the CIP system is installed.

f) documented evidence that the software used to control and/or monitor the process is prepared in
accordance with a quality system and that the software meets its design intention.

5.3.3 Failure detection

Means shall be provided to ensure that a failure in a control function does not lead to any failure in recording
of process parameters such that an ineffective process appears effective.

6 Cleaning agent characterization

6.1 Selection of cleaning agent(s)

6.1.1 Only cleaning agent(s) that have been shown to be suitable for their intended purpose shall be used.
For selection of the most suitable cleaning agent(s) at least the following considerations shall be addressed:

a) physical and chemical characteristics of residual substances to be removed;

b) characteristics of potential cleaning agent(s);

c) compatibility with the manufacturing equipment;

d) ability to remove residual cleaning agent(s) including a method to detect residual cleaning agent(s).

6.1.2 It may be necessary to remove any remaining residuals of cleaning agent(s) by using secondary
cleaning agent(s), such as purified water or water for injection as appropriate.

NOTE Examples of cleaning agent(s) include water, hot water, detergents, alkaline solution, hot alkaline solution,
organic solvents, or acids.

6.2 Quality of cleaning agent(s)

Quality specifications for the cleaning agents shall be established, justified and documented. In establishing a
specification, at least the following shall be considered:

© 1SO 2005 — All rights reserved 5
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a) identity of the cleaning agent(s);
b) chemical composition and bioburden;
c) assurance of strength or concentration;

d) shelf life.

6.3 Safety and the environment

6.3.1 A material safety data sheet or analogous safety information for the cleaning agent(s) shall be
available.

6.3.2 An assessment of the potential environmental impact of the cleaning agent(s) shall be available.

7 CIP process

7.1 Process parameters

7.1.1 The cleaning method shall be determined by considering the construction features of the equipment to
be cleaned, and by considering the physical and chemical characteristics of residual substances.

7.1.2 Process parameters as justified in 5.2, including minimum and maximum limits, shall be defined and
documented. Process parameters shall be adequate to ensure cleaning of equipment to the previously
determined acceptable level.

Such parameters shall include, as appropriate:

a) flow rate and pressure;

b) type and concentration of the cleaning agent(s);

c) temperature of cleaning agent(s);

d) time for priming the system, undertaking the CIP process, inactivation/rinsing and draining/drying the
product contact surfaces;

e) total time of cleaning including rinsing and drying as appropriate;

f)  agitator motion;

g) volume of cleaning agent and rinse water.

7.1.3 A worst-case assessment shall be performed and documented when multiple products are
manufactured using the same equipment. This assessment is intended to identify the most difficult to remove

residual product as well as the most toxic residues to be removed.

NOTE Indicator products are frequently used as worst case and the CIP validation can be based on these as an
alternative to validating each single substance or product.

7.2 Process control

7.21 General

Means of monitoring and controlling the process parameters shall be defined and documented.
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7.2.2 Selection of sampling method(s)

The sampling method(s) shall be established with a rationale by considering the construction features of the
equipment, and also by considering the physical and chemical characteristics of the product. Sampling
methods are described in Annex A.

NOTE 1 Usually, a combination of visual inspection, swab method and rinse methods is used.

NOTE 2 Examples for analytical methods to determine the amount of residual substances are HPLC, TLC, TOC, UV
absorption method, pH, ion-strength, conductivity, osmotic pressure, colour, smell and/or visual inspection.

7.2.3 Analytical methods and sample method validation
The specificity and sensitivity of analytical methods and the recovery using the sampling method shall be

determined and validated. The method shall be valid in the presence of other materials (e.g. cleaning agents).
Recovery efficiency results for any sampling method shall be factored into the test results.

7.2.4 Acceptance criteria

Acceptance criteria shall be based upon a calculation of theoretical carryover into the next batch. A
documented rationale shall be written which specifies the acceptance criteria for cleaning. When calculating
carryover into next batch, potential distribution of residue in total rinse or first pass should be considered.

NOTE Acceptance criteria can also be based on toxicity, analytical detectability and process capability of the CIP
process.

7.2.5 Visual examination

Visual examination shall be performed using approved procedures and trained operators looking for visible
contamination. Procedures shall include requirements for lighting or visual aids.

7.2.6 Chemical examination

A method to determine chemical residuals shall be established. The effectiveness of the CIP procedure shall
be determined.

Chemical residuals shall be established, either:
a) directly, by quantifying the amount of residual present on the surface of the equipment or in the rinse, or
b) indirectly by measuring parameters correlated with the residual, e.g. conductivity or TOC.

Acceptance criteria shall be evaluated against the products and specified in the validation protocol with proper
justification. Examples for calculation are given in Annex B.

7.2.7 Microbiological examination

7.2.71 The ability of CIP processes to remove microbial contamination may be included in CIP validation,
using surface swabbing or rinse samples.

7.2.7.2 Acceptance criteria shall be based upon efficacy of any subsequent processing (sterilization).

7.2.7.3 Validation should provide evidence that routine CIP and storage of equipment does not allow
microbial proliferation.
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7.2.8 Endotoxin

7.2.81 For products with an endotoxin specification, the level of endotoxin on the equipment shall be
evaluated as part of CIP validation.

7.2.8.2 For products with an endotoxin specification, the level of endotoxin on the equipment shall meet
compendial requirements.

7.2.9 Particulates

CIP shall remove all particles and foreign matter to specified levels consistent with the requirements of the
product intended to be manufactured in the equipment.

NOTE Visual inspection is the primary methodology for verifying the absence of bristles, fibres, etc. For smaller
(sub-visible) contamination, rinse samples can be taken to validate the capability of the process to achieve acceptable and
reproducible results.

7.3 Residues of cleaning agent(s)

After the CIP process has been completed, any cleaning agent(s) shall be removed from the system.
Permissible levels of residues shall be specified and justified.

8 Validation

8.1 Validation protocol
Written protocol(s) shall be established, and specify how qualification and validation are to be conducted.
Protocol(s) shall be reviewed and approved and specify critical steps and acceptance criteria. Qualification of

equipment design, installation, operation and performance shall be performed in accordance with the
approved protocol(s). Any deviation(s) from the protocol(s) shall be documented, investigated and resolved.

8.2 Evaluation of the CIP process

Acceptance criteria for the validation of CIP shall be established based on the evaluation of cleanliness and
ability to remove cleaning agent residue (see Clause 7).

8.3 Design qualification
The CIP system shall be designed for its intended use. Appropriateness of system design, process design,

design of all facilities, equipment and materials used shall be confirmed at the first stage of validation to meet
the requirement for the intended use.

8.4 Installation qualification

8.4.1 General
Installation qualification shall be performed to demonstrate that the equipment used to perform CIP and

deliver the cleaning agent, and the equipment to be subjected to CIP, and any ancillary items have been
supplied and installed in accordance with their specifications.

8.4.2 Installation
8.4.2.1 It shall be verified that

a) the location of the equipment conforms to its specification,
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b) the equipment is installed in accordance with installation instructions,
c) the services to the equipment conform to their specification(s).

8.4.2.2 The calibration of all measuring instruments critical to the process (including any test instruments)
used for monitoring, controlling, indicating or recording shall be confirmed.

NOTE Alternatively, calibration can be confirmed at the commencement of operational qualification.

8.4.2.3 Computerized control systems and associated software when installed, shall be qualified to
demonstrate conformance to [SO/IEC 90003 or other relevant guidelines for the manufacture of the product.

8.5 Operational qualification

8.5.1 Operational qualification shall demonstrate that the installed equipment is capable of performing the
specified CIP process throughout the equipment within defined parameters.

8.5.2 The operating procedures for the equipment shall be verified to meet established requirements. These
operating procedures shall include but not be limited to:

a) step-by-step operating instructions;

b) the method by which a failure to attain the operating cycle parameters can be identified, and the actions
to then be taken;

c) housekeeping, calibration and maintenance instructions;

d) the means by which an error in the result of a measurement for control, indication and recording can be
identified;

e) details of contacts for technical support.

8.5.3 The consequences of failure in the result from each measuring instrument fitted to the CIP system
(control, indication and recording) shall be determined at significant parts of the CIP system.

8.6 Performance qualification

8.6.1 Data generated during installation qualification and operational qualification shall be approved before
performance qualification is started.

8.6.2 A successful CIP run shall be determined by operation within specified operating parameters, and
achievement of defined acceptance criteria determined by visual, swab method and/or rinse methods. Data
shall be collected to demonstrate that the CIP process achieves predetermined residual limits.

8.6.3 Performance qualification shall include a series of at least three consecutive and successful runs of
the CIP process to demonstrate the reproducibility and effectiveness of the process.

If failure can be attributed to factors not relevant to the effectiveness of the CIP process being validated, this
test can be documented as unrelated to performance of the CIP process without requiring three further
consecutive, successful runs.

NOTE Examples of this type of failure include, but are not limited to, power failures, loss of services, or failure of
external monitoring equipment.

8.6.4 Performance qualification studies shall be performed with the cycle parameters set to the least
favourable limit (ensuring "worst-to-clean" conditions and locations yielding acceptable CIP effectiveness).
The outcome of such studies shall predict that, on application of the CIP process, the specified requirements
for cleanliness will be met.
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8.6.5 CIP process qualification shall be performed at the maximum period after use before the equipment is
cleaned.

8.6.6 The number and locations of sampling for confirmation of cleanliness shall be specified. Documented
evidence shall be provided to show that the number and locations used are sufficient to demonstrate that the
requirements for cleanliness in the CIP system are met. Locations sampled shall address worst-to-clean
locations.

8.7 Review and approval of validation

8.7.1 Information gathered or produced during design qualification, installation qualification, operational
qualification and performance qualification shall be documented and reviewed for acceptability. The results of
this review shall be documented.

8.7.2 A complete process specification, including the process parameters and their tolerances shall be
confirmed. This process specification shall also include the criteria for designating an individual CIP process
as conforming or acceptance criteria.

8.7.3 The validation report(s) shall be generated. The report(s) shall be signed by persons designated as
responsible for preparing, reviewing and accepting this(these) report(s) against the acceptance criteria in the
validation protocol(s).

8.7.4 The validation report(s) shall include a verification that all gauges, recorders etc., were within
calibration at the time of the performance qualification.

8.8 Requalification

8.8.1 Requalification of processes carried out with specified equipment shall be performed at defined
intervals and in response to CIP process failures.

8.8.2 CIP process data shall be reviewed periodically against specified acceptance criteria in accordance
with documented procedures. Records of reviews of revalidation data, and corrective actions taken in the
event that the specified acceptance criteria are not met, shall be retained.

8.8.3 Requialification report(s) shall be documented and retained.

9 Routine monitoring and control

9.1 CIP process control

Routine monitoring and control shall be performed on each CIP process. Data shall be recorded to
demonstrate that the validated and specified CIP process parameters have been delivered to the system.

9.2 Procedures

Written procedures shall be consistent with those of validation studies. These procedures shall include but not
be limited to:

a) step-by-step operating instructions;
b) duties and responsibilities;

c) acceptance criteria for the operating cycle parameters and actions to be taken if those criteria have not
met;

d) housekeeping, calibration and maintenance instructions;

e) detailed description of the CIP process.
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9.3 CIP process records

9.3.1 CIP process records shall include but not be limited to:

a) date of operation;

b) name of process and lot (batch) number that is produced before CIP;

c) name of operator(s);

d) CIP process parameters and their confirmation.

Records can include equipment printout of contact time, temperature, pressure measured at predetermined
positions, alarms or other parameters which influence cleaning efficacy, such as identification and

concentrations of cleaning agents.

9.3.2 CIP process records shall be reviewed and accepted prior to the manufacturing of the next batch.

9.4 Change control

9.4.1 Changes to equipment, cleaning agent(s), process parameters or product processed on the
equipment shall be assessed for their potential impact on the effectiveness of the CIP process and the need
for requalification.

9.4.2 The magnitude of the change should be considered in determining the extent to which installation
qualification, operational qualification or performance qualification is undertaken.

9.4.3 The outcome of the assessment, including the rationale for decisions reached, and the extent of
qualification that is necessary shall be documented.

9.5 Maintenance and calibration

Preventive maintenance including calibration of instruments shall be planned, performed and documented in
accordance with documented procedures.

10 Personnel training
10.1 Personnel shall be trained according to established procedures.

10.2 A specific training programme for personnel shall be established, implemented and documented.
Training shall demonstrate the personnel's:

a) understanding of the theory and operation of CIP process, including construction features;
b) ability to perform the routine operation, maintenance or testing as appropriate;
c) understanding of the actions to be taken if the process or any part of the process fails;

d) understanding of the safety aspects of the cleaning agent(s) and CIP system.
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Annex A
(informative)

Description of sampling methods

A.1 Swab samples

Swabs are used to recover residue from the surface of selected locations after cleaning. Simulated surfaces
(e.g. carriers, coupons) may be used to supplement surfaces to be sampled. Recovery of residue is
determined and factored into the test results. The level of contamination of all product contact surfaces is
based on the level of contamination from the residue swab sample. The assumption is made that the
contamination from the sample is equal to or worse than the total surface of the equipment.

A.2 Rinse samples

Sampling of the final rinse after cleaning to determine the quantity of any residue in the rinse can be used to
calculate the quantity of residue on the surface of the equipment that potentially could carryover into the next
batch. The recovery percentage of residue is determined and factored into the test results.

A.3 Placebo samples

The manufacturing of a placebo batch in the equipment after the process to be cleaned, using the same
operating parameters used for processing product, can allow sampling of the placebo batch for residual
contamination. Because of the difficulty in assuring the uniform distribution of any contaminate, this method
should only be used in conjunction with swab and/or rinse sampling.
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Annex B
(informative)

Calculation examples for acceptance criteria

B.1 Example 1 — 3-log reduction methodology

The acceptable limit calculates the minimum therapeutic dose (or pharmacologically significant concentration)
for each material selected to be cleaned, and verifies less than 1/1 000th of that material in the maximum daily
dose of the next batch. The calculation is as follows.

Determine the maximum daily dose of the next possible product.
Determine the minimum batch size of the next possible product.
Calculate the maximum number of doses in the next batch.

Determine the minimum therapeutic level of the active material to be cleaned, and divide that amount by
1 000.

Calculate the amount of carryover permitted by multiplying the number of doses c) by 1/1 000th of the
minimum level of active d).

This amount e) shall be factored by the sample method recovery value and calculated based on the
sampling method.

B.2 Example 2 — Analogue methodology

This approach is based on an analogy to allowable impurities of known toxicity, and uses compendial
specifications to set acceptance criteria. To apply this approach:

a)

Categorize all materials into classes of risk. For example:

— low risk: non-active materials (e.g. inactive ingredients);

— medium risk: low activity materials [e.g. over-the-counter (OTC) actives];

— high risk: significant pharmacological activity (e.g. prescription drugs).

For each category, select a poison/toxic analogue. For example:

— low risk: heavy metals limit as specified in the pharmacopoeia;

— medium risk: arsenic levels (for some products) as specified in the pharmacopoeia;
— high risk: arsenic levels (for some products) as specified in the pharmacopoeia.

Set residue limits for each class based upon compendial limits for the analogue material.
Justify the inclusion of each material to be cleaned into one of the classes of risk.

Adjust all analytical results based upon the recovery value determined for the method and material.
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