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1. INTRODUCTION

Validation is an essential part of Good Manufacturing Practices (GMP). It is, therefore, an
element of the quality assurance programme associated with a particular product or process.
The basic principles of quality assurance have as their goal the production of products that are
fit for their intended use. These principles include:

(1) Quality, safety and efficacy must be designed and built into the product.

(2) Quality cannot be inspected or tested into the product.

(3) Each critical step of the manufacturing process must be validated. Other steps in the
process must be under control to maximize the probability that the finished product
meets all quality and design specifications.

Validation of processes and systems is fundamental to achieving these goals. It is by design
and validation that a manufacturer can establish confidence that the manufactured products will
consistently meet their product specifications.

Documentation associated with validation includes:

- Standard Operating Procedures (SOPS)
- Specifications

- Validation Master Plan (VMP)

- Qualification protocols and reports

- Validation protocols and reports.

The implementation of validation work requires considerable resources such as:

- Time: generally validation work is subjected to rigorous time schedules.

- Financial: validation often requires time of specialized personnel and expensive
technology.

- Human: collaboration of experts of various disciplines (e.g. a multidisciplinary
team, comprising quality assurance, engineering, manufacturing and other
disciplines, depending on product and process to be validated).

This guideline aims to give guidance to inspectors of pharmaceutical manufacturing facilities
and manufacturers of pharmaceutical products on the requirements for validation. It consists
of a main part reflecting general principles of validation and qualification. In addition to the
main part, annexes will be added on validation and qualification (e.g. cleaning, computer and
computerized systems, equipment, utilities and systems, analytical methods, etc.).
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2. GLOSSARY

The definitions given below apply to the terms used in this guideline. They may have different
meanings in other contexts.

Calibration (old)

The performance of tests and retests to ensure that measuring equipment (e.g. for temperature,
weight, pH) used in a manufacturing process or analytical procedure (in production or quality
control) gives measurements that are correct within established limits.

Calibration (new)

The set of operations that establish, under specified conditions, the relationship between values
indicated by an instrument or system for measuring (especially weighing), recording, and
controlling, or the values represented by a material measure, and the corresponding known
values of a reference standard. Limits for acceptance of the results of measuring should be
established.

Computer validation
Documented evidence which provides a high degree of assurance that a computerized system
records data correctly and that data processing complies with predetermined specifications.

Concurrent validation
Validation carried out during routine production of products intended for sale.

Cleaning validation

Documented evidence to ensure that cleaning procedures are removing residues to
predetermined levels of acceptability, taking into consideration i.e. batch size, dosing,
toxicology, equipment size, etc.

Design Qualification (DQ)
Documented evidence that the premises, supporting utilities, equipment and processes have
been designed in accordance with the requirements of GMP.

Good Engineering Practices
Established engineering methods and standards that are applied throughout the project lifecycle
to deliver appropriate, cost-effective solutions.

Installation Qualification (1Q)(old)
IQ is the documentary evidence to verify that the equipment has been built and installed in
compliance with design specifications.

Installation Qualification (1Q)(new)

The performance of tests to ensure that the installations (such as machines, measuring devices,
utilities, manufacturing areas) used in a manufacturing process are appropriately selected and
correctly installed and operate in accordance with established specifications.
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Operational Qualification (OQ)(old)

OQ is the documentary evidence to verify that the equipment operates in accordance with its
design specifications in its normal operating range and performs as intended throughout all
anticipated operating ranges.

Operational Qualification (OQ)(new)
Documented verification that the system or subsystem performs as intended over all
anticipated operating ranges.

Performance Qualification (PQ)

PQ is the documentary evidence which verifies that the equipment or system operates
consistently and gives reproducibility within defined specifications and parameters for
prolonged periods. (The term “process validation” may also be used.)

Process validation (See Validation)

Documented evidence which provides a high degree of assurance that a specific process will
consistently produce a product meeting its pre-determined specifications and quality
characteristics.

Prospective validation

Validation carried out during the development stage by means of a risk analysis of the
production process, which is broken down into individual steps; these are then evaluated on the
basis of past experience to determine whether they may lead to critical situations.

Qualification (new)

Action of proving and documenting that any premises, systems and equipment are properly
installed, and/or work correctly and lead to the expected results. Qualification is often a part
(initial stage) of Validation, but the individual qualification steps alone do not constitute
process validation.

Retrospective validation
Involves the examination of past experience of production on the assumption that composition,
procedures, and equipment remain unchanged.

Revalidation (old)

Involves the repeat of the initial process validation to provide assurance that changes in the
process and/or in the process environment, whether intentional or unintentional, do not
adversely affect process characteristics and product quality.

Revalidation (new)
Repeated validation of an approved process (or a part thereof) to ensure continued compliance
with established requirements.

Standard operating procedure (SOP)
An authorized written procedure giving instructions for performing operations not necessarily
specific to a given product or material but of a more general nature [new] (e.g. equipment
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operation, maintenance and cleaning; validation; cleaning of premises and environmental
control; sampling and inspection). Certain SOPs may be used to supplement product-specific
master and batch production documentation.

Validation (new)
Action of proving and documenting that any process, procedure or method actually leads to the
expected results (see also Qualification).

Validation Protocol (VP)(old)

The VP is a written plan stating how validation will be conducted, including test parameters,
product characteristics, production equipment and decision points on what constitutes
acceptable test results.

Validation Protocol (or plan) (VP)(new)
A document describing the activities to be performed in a validation, including the acceptance
criteria for the approval of a manufacturing process - or a part thereof - for routine use.

Validation Report (VR)(old)
The VR is a written report on the validation activities, the validation data and the conclusions
drawn.

Validation Report (VR)(new)

A document in which the records, results and evaluation of a completed validation programme
are assembled. It may also contain proposals for the improvement of processes and/or
equipment.

Validation Master Plan (VMP)

VMP is a high level document that establishes an umbrella validation plan for the entire project
and summarizes the manufacturer’s overall philosophy and approach, to be used for
establishing performance adequacy. It provides information on the manufacturer’s validation
work programme and defines details of and time-scales for the validation work to be
performed, including stating the responsibilities relating to the plan.

Verification
The application of methods, procedures, tests and other evaluations, in addition to monitoring,
to determine compliance with the GMP principles.

Worst case

A condition or set of conditions encompassing upper and lower processing limits and
circumstances, within SOPs, which pose the greatest chance of product or process failure when
compared to ideal conditions. Such conditions do not necessarily include product or process
failure.
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3. SCOPE OF DOCUMENT

3.1 This guideline focuses mainly on the overall concept of validation and is intended as a
basic guide for use by GMP inspectors and manufacturers. It is not the intention to be
prescriptive in specific validation requirements. This guide serves as a general guideline only.
Validation of specific processes and products such as sterile product manufacture requires
much more consideration and a detailed approach beyond the scope of this document.

3.2 There are many factors affecting the different types of validation and it is, therefore, not
intended to define and address all aspects related to one particular type of validation here.

3.3 Manufacturers should appropriately plan validation in a manner that will ensure
regulatory compliance and ensuring that product quality, safety and consistency are not
compromised.

3.4 The general text in the main part may be applicable to validation and qualification of
premises, equipment, utilities and systems, and processes and procedures. More specific
principles on qualification and validation are addressed in the annexes. In addition to the
information in the annexes, semi-automatic or fully automatic Clean-In-Place (CIP) systems
and other special cases should be treated separately.

4. RELATIONSHIP BETWEEN VALIDATION AND QUALIFICATION

Validation and qualification are essentially components of the same concept. The term
qualification is normally used for equipment, utilities and systems, and validation for
processes. In this sense, qualification is part of validation. Validation also refers to the overall
concept of validation

5. VALIDATION
5.1 Approaches to validation

5.1.1 There are two basic approaches to validation - one based on evidence obtained through
testing, and one based on the analysis of accumulated (historical) data (also referred to as
retrospective validation). Retrospective validation is no longer encouraged and is, in any case,
not applicable to the manufacturing of sterile products.

5.1.2 The testing approach, which is applicable to both prospective and concurrent validation,
may include:

- extensive product testing, which may involve extensive sample testing, with the
estimation of confidence limits for individual results and batch homogeneity;

- simulation process trials;

- challenge/worst case tests, which determine the robustness of the process; and

- control of process parameters being monitored during normal production runs to
obtain additional information on the reliability of the process.
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5.2 Scope of validation

5.2.1 There should be an appropriate and sufficient system including organizational structure
and documentation infrastructure, sufficient personnel and financial resources to perform
validation tasks in timely manner. Management and persons responsible for Quality Assurance
should be involved.

5.2.2 Personnel with appropriate qualifications and experience should be responsible for
performing validation. They should represent different departments depending on the
validation work to be performed.

5.2.3 There should be proper preparation and planning before validation is performed. There
should be a specific programme for validation activities.

5.2.4 Validation should be performed in a structured way according to the documented
procedures and protocols.

5.2.5 Validation should be performed for (1) new premises, equipment, utilities and systems,
and processes and procedures, (2) at periodic intervals, and (3) when major changes have been
made.

5.2.6 Validation should be performed in accordance with written protocols. The outcome of
the validation should be reflected in written reports.

5.2.7 Validation can be prospective, concurrent, or retrospective, depending on when
validation is performed.

5.2.8 Validation should be done over a period of time, e.g. at least three consecutive batches
(full production scale) should be validated, to show consistency. Worst case situations should
be considered.

5.2.9 There should be a clear distinction between in-process controls and validation. In-
process tests are performed during the manufacture of each batch using specifications and
methods devised during the development phase. The objective is to monitor the process
continuously.

5.2.10 When a new manufacturing formula or method is adopted, steps should be taken to
demonstrate its suitability for routine processing. The defined process, using the materials and
equipment specified, should be shown to yield a product consistently of the required quality.

5.2.11 Manufacturers should identify what validation work is needed to prove control of the
critical aspects of their operations. Significant changes to the facilities, the equipment and
processes which may affect the quality of the product should be validated. A risk assessment
approach should be used to determine the scope and extent of validation.
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6. QUALIFICATION (See Glossary)

6.1 Qualification should be completed before process validation is performed. The process
of qualification should be a logical, systematic process and should start from the design phase
of the premises, equipment, utilities and equipment.

6.2 Depending on the function and operation of equipment, utility or system, only installation
qualification (1Q) and operational qualification (OQ) may be required, as the correct operation
of the equipment, utility or system could be considered to be a sufficient indicator of its
function (refer to Section 12 for 1Q, OQ and PQ). (The equipment, utility and system should
then be maintained, monitored and calibrated according to a regular schedule.)

6.3 Major equipment and critical utilities and systems, however, require 1Q, OQ and PQ.
7. CALIBRATION AND VERIFICATION

7.1 Calibration and verification of equipment, instruments and other devices as applicable,
used in production and quality control, should be performed at regular intervals.

7.2 Calibration should normally be performed by officially recognized bodies. Personnel who
provide calibration and preventative maintenance should have appropriate qualifications and
training.

7.3 A calibration programme should be available and indicate information such as calibration
standards and limits, responsible persons, calibration intervals, records and actions to be taken
when problems are identified.

7.4 There should be traceability to standards (e.g. national, regional or international
standards) used in the calibration.

7.5 Calibrated equipment, instruments and other devices should be labelled, coded or
otherwise identified to indicate the status of calibration and the date when recalibration is due.

7.6 When the equipment, instruments and other devices have not been used for a certain
period of time, their function and calibration status should be verified and shown to be
satisfactory before use.

8.  VALIDATION MASTER PLAN (VMP)

The VMP should reflect the key elements of the validation programme. It should be concise
and clear and contain at least:

e A validation policy

e Organizational structure of validation activities

e Summary of facilities, systems, equipment and processes validated and to be validated
e Documentation format (e.g. protocol and report format)
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e Planning and scheduling
e Change control
e References to existing documents

9. QUALIFICATION AND VALIDATION PROTOCOLS

9.1 There should be qualification and validation protocols describing the qualification and
validation study to be performed.

9.2 The protocols should include at least significant background information; the objectives
of the study; the site of the study; the responsible personnel; description of SOPs to be
followed; equipment to be used; standards and criteria for the relevant products and processes;
the type of validation; the processes and/or parameters; sampling, testing and monitoring
requirements; and predetermined acceptance criteria for drawing conclusions.

9.3 There should be a description of how the results will be analysed.

9.4 The protocol should be approved prior to use. Any changes to a protocol should be
approved prior to implementation of the change.

10. QUALIFICATION AND VALIDATION REPORTS
10.1 There should be written reports for the qualification and validation performed.

10.2 Reports should reflect the protocols followed and include at least the title and objective of
the study; reference to the protocol; details of material, equipment, programmes and cycles
used; procedures and test methods.

10.3 The results should be evaluated, analysed and compared with acceptance criteria. The
results should meet the acceptance criteria. Deviations and out-of-limit results should be
investigated. If these are accepted, this should be justified. Where necessary further studies
should be performed.

10.4 Recommendations on the limits and criteria to be applied on a routine basis, concluded
from the qualification and validation, should be made.

10.5 The departments responsible for the qualification and validation work should approve the
completed report.

10.6 The conclusion of the report should state if the outcome of the qualification and/or
validation was considered successful.

10.7 The quality assurance department should approve the report after the final review. The
approval should be done in accordance with the company's quality assurance system.
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11. QUALIFICATION STAGES
11.1 There are different stages of qualification. These include (see glossary):

Design Qualification (DQ);
Installation Qualification (1Q);
Operational Qualification (OQ); and
Performance Qualification (PQ).

11.2 All SOPs for operation, maintenance and calibration should be prepared during
qualification.

11.3. Training should be provided to operators and training records should be maintained.
Design Qualification

11.4 Design qualification should provide documented evidence that the design specifications
were met.

Installation Qualification

11.5 Installation qualification should provide documented evidence that the installation was
complete and satisfactory.

11.6 The purchase specifications, drawings, manuals, spare parts lists and vendor details
should be verified during installation qualification.

11.7 Calibration requirements of control and measuring devices should be performed.
Operational Qualification

11.8 Operational qualification should provide documented evidence that utilities, systems or
equipment and all its components operate in accordance with operational specifications.

11.9 Tests should be designed to demonstrate operation over the normal operating range as
well as at the limits of its operating conditions (e.g. including worst case conditions).

11.10 Operation controls, alarms, switches, displays and other operational components should
be tested.

11.11 Measurements made on a statistical basis should be fully described.
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Performance Qualification

11.12 Performance qualification should provide documented evidence that utilities, systems
or equipment and all its components can consistently perform in accordance with its
specifications under routine use.

11.13 Test results should be collected over a period of time to prove consistency.
Requalification

11.14 Requalification should be done in accordance with a defined schedule. The frequency
of requalification may be determined based on factors such as the analysis of results relating to
calibration, verification, and maintenance.

11.15 There should be periodic requalification, as well as requalification after changes (such
as changes to utilities, systems, equipment; maintenance work; and movement). (See also
section 12 below).

11.16 Requalification should be considered as part of the change control procedure.

Revalidation

11.17 Processes and procedures should undergo revalidation to ensure that they remain
capable of achieving the intended results.

11.18 There should be periodic revalidation, as well as revalidation after changes. See
also section 12 below).

11.19 Revalidation should be done in accordance with a defined schedule.

11.20 The frequency and extent of revalidation should be determined on a risk-based
approach and review of historical data.

Periodic revalidation

11.21 Periodic revalidation should be performed as process changes may occur gradually over
a period of time, or because of wear of equipment.

11.22 The following should be considered when periodic revalidation is performed:

- Master formulae and specifications;

- SOPs;

- Records (e.g. calibration, maintenance and cleaning records);
Analytical methods.
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Revalidation after change

11.23 Revalidation after change should be performed when the change could have an effect
on the process, procedure, quality of the product and/or the product characteristics.
Revalidation should be considered as part of the change control procedure.

11.24 The extent of revalidation will depend on the nature and significance of the change(s).
11.25 Changes should not adversely affect product quality or process characteristics.

11.26 Changes requiring revalidation should be defined and may include:

e change of starting materials (including physical properties, such as density,
viscosity or particle size distribution may affect the process or product);

e  change of starting material manufacturer;

e  transfer of processes to another site (including change of facilities and
installations which influence the process);

e  changes of primary packaging material (e.g. substituting plastic for glass);

o changes in the manufacturing process (e.g. mixing times, drying temperatures);

e changes in the equipment (e.g. addition of automatic detection systems,
installation of new equipment, major revisions to machinery or apparatus and
breakdowns);

o changes of equipment which involve the replacement of equipment on a “like-for-
like” basis would not normally require a revalidation. For example, a new
centrifugal pump replacing an older model would not necessarily mean
revalidation;

o production area and support system changes (e.g. rearrangement of areas, new
water treatment method);

e  appearance of negative quality trends;

e  appearance of new findings based on current knowledge, e.g. new technology;

e  support system changes.

12. CHANGE CONTROL
12.1 Changes should be controlled in accordance with a standard operating procedure as
changes may impact on a qualified utility, system or equipment, and validated process and or

procedure.

12.2 The procedure should describe the actions to be taken, including the need and extent of
qualification or validation to be done.

12.3 Changes should be formally requested, documented and approved before implementation.
Records should be maintained.
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13. PERSONNEL

13.1 Qualification of personnel is not always considered essential. Personnel should be
subjected to qualification where relevant.

13.2 Examples of qualification of personnel include:

analyst performance in laboratories;

- personnel following critical procedures;

- personnel doing data entry in computerized systems.
14.  REFERENCES

[To be added]
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ANNEX 1
VALIDATION OF HEATING, VENTILATION AND AIR CONDITIONING (HVAC)

SYSTEMS

Contents

1. General

2. Commissioning, qualification and maintenance

3. Qualification

4. Reference

1. GENERAL

1.1 The HVAC system plays an important role in product protection, personnel protection
and environmental protection.

1.2 For all HVAC installation components, sub-systems or parameters, critical parameters
and non-critical parameters should be determined.

1.3 Some of the typical HVAC system parameters that should be qualified include:

- room temperature and humidity;

- supply air and return air quantities;

- room pressure, air change rate, flow patterns, particle count and clean-up
rates; and

- unidirectional flow velocities and HEPA filter penetration tests

[Note from WHO Secretariat: The following text is reproduced from WHO working draft
document for HVAC (WHO/QAS/02.048/Rev.2) Therefore, numbering is currently maintained
for ease of traceability - to be adjusted accordingly in final text. ]

9. COMMISSIONING, QUALIFICATION AND MAINTENANCE
9.1 Commissioning

9.1.1 Commissioning should involve the setting up, balancing, adjustment and testing of the
entire HVAC system, to ensure that the system meets all the requirements, as specified
in the User Requirement Specification, and capacities as specified by the designer or
developer.

9.1.2 The installation records of the system should provide documented evidence of all
measured capacities of the system.

9.1.3 The data should include items such as the design and measured figures for airflows,
water flows, system pressures and electrical amperages. These should be contained in
the operating and maintenance manuals (O & M manuals).
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9.1.4 Acceptable tolerances for all system parameters should be specified prior to
commencing the physical installation

9.1.5 Training should be provided to personnel after installation of the system, and should
include operation and maintenance.

9.16 O & M manuals, schematic drawings, protocols and reports should be maintained as
reference documents for any future changes and upgrades to the system.

9.1.7 Commissioning should be a precursor to system qualification and validation.
9.2 QUALIFICATION

9.2.1 Manufacturers should qualify HVAC systems on a risk based approach. The basic
concepts of qualification of HVAC systems are set out below.

Figure 1. Qualification is a part of validation

Equip 1 Equip 2 | | Equip 3| | Equip 4 | | Equip 5 | | Equip 6 | | Equip 7 i\
System 1 System 2 N
Process
R

9.2.2 The qualification of the HVAC system should be described in a validation master plan
(VMP).

9.2.3 It should define the nature and extent of testing, the test procedures and protocols to be
followed.

9.2.4 Stages of the qualification of the HVAC system should include DQ, 1Q, OQ, and PQ.

9.2.5 Critical and non-critical parameters should be determined by means of a risk analysis
for all HVAC installation components, subsystems and controls.

9.2.6 All parameters that may affect the quality of the pharmaceutical product, should be
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9.2.7

9.2.8

9.29

9.2.10

considered to be a critical parameter.
All critical parameters should be included in the qualification process.

Note: A realistic approach to differentiating between critical and non-critical
parameters is required, in order not to make the validation process unnecessarily
complex. Example:

e The room humidity where the product is exposed should be considered a critical
parameter when a humidity-sensitive product is being manufactured. The
humidity sensors and the humidity monitoring system should, therefore, be
qualified. The heat transfer system, chemical drier or steam humidifier, which is
producing the humidity controlled air, is further removed from the product and
may not require operational qualification.

e A room cleanliness classification is a critical parameter and, therefore, the room
air change rates and HEPA filters should be critical parameters and require
qualification. Items such as the fan generating the airflow and the primary and
secondary filters are non-critical parameters, and may not require operational
qualification.

Systems and components, which are non-critical, should be subject to GEP and may not
necessarily require full qualification.

A change control procedure should be followed when changes are planned to the
HVAC system, its components and controls that may affect critical parameters.

Acceptance criteria and limits should be defined during the design stage.

9.2.11 The manufacturer should define design conditions, normal operating ranges, operating

9.2.12

9.2.13

9.2.14

9.2.15

ranges, alert and action limits.

Design condition and normal operating ranges should be set as wide as possible to set
realistically achievable parameters.

All parameters should fall within the design condition range during system operational
qualification. Conditions may go out of the design condition range during normal
operating procedures but they should remain within the operating range.

Out of limit results (e.g. action limit deviations) should be recorded and form part of the
batch manufacturing records.

The relationships between design conditions, operating range and qualified acceptance
criteria are given in Figure 2.
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Figure 2. System operating ranges

ACTICN LIMIT ACTION LIMIT

ALERT LIMIT ALERT LIMIT |

Design Condition
L—=3 !

| _ Normal Operating Range o

Operating Range - Validated Acceptance Criteria ﬁ,\J

9.2.16 A very tight relative humidity tolerance, but a wide temperature tolerance, should not
be acceptable as variances between the maximum and minimum temperature condition
will give an automatic deviation of the humidity condition.

9.2.17 For a pharmaceutical facility some of the typical HVAC system parameters that should
be qualified may include:

o temperature;

relative humidity;

supply air quantities for all diffusers;
return air or exhaust air quantities;

room air change rates;

room pressures (pressure differentials);
room airflow patterns;

unidirectional flow velocities;
containment system velocities;

HEPA filter penetration tests;

room particle counts;

room clean-up rates;

o microbiological air and surface counts where appropriate;
o operation of dedusting;

o warning/alarm systems where applicable.

9.2.18 Room return or exhaust air is a variable which should be used to set up the room
pressure. As room pressure is a more important criteria than the return air, the latter
should have a very wide Normal Operating Range.

9.2.19 The maximum time interval between tests should be defined by the manufacturer. The
type of facility under test and the product Level of Protection should be considered.
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(Table 1 gives intervals for reference purposes only. The actual test periods may be
more frequent or less frequent, depending on the product and process.)

Table 1. STRATEGIC TESTS
(Ref: 1SO 14644 Standard, given for reference purposes only)

Schedule of Tests to Demonstrate Continuing Compliance

Test Parameter Clean area Max Time | Test Procedure

Class Interval
Particle Count Test All classes 6 Months Dust particle counts to be carried
(Verification of Cleanliness) out & result printouts produced.

No. of readings and positions of
tests to be in accordance with
ISO 14644-1 Annex B

Air Pressure Difference All classes 12 Months Log of pressure differential
(To verify non cross- readings to be produced or
contamination) critical plants should be logged

daily, preferably continuously.
A 15 Pa pressure differential
between different zones is
recommended. In accordance
with 1SO 14644-3 Annex B5

Airflow Volume All Classes 12 Months Air flow readings for supply air
(To verify air change rates) and return air grilles to be

measured and air change rates to
be calculated. In accordance
with 1ISO 14644-3 Annex B13

Airflow Velocity All Classes 12 Months Air velocities for containment
(To verify unidirectional flow systems and unidirectional flow
or containment conditions) protection systems to be

measured. In accordance with
ISO 14644-3 Annex B4

9.2.20

9.2.21

9.2.22

9.2.23

Periodic requalification of parameters should be done at regular intervals, e.g. annually.

Requalification should also be done when any change, which could affect system
performance, takes place.

The above table reflects permissible particle concentrations for various clean area
classifications, as well as a comparison between different clean area standards. The ISO
14644 standard has superseded the US and BS standards, but these are given for
comparative purposes only. ISO Classes Grades 1 to 4 are not applicable to
pharmaceutical facilities, but are included for completeness of the table.

Clean-up times normally relate to the time it takes to *“clean up” the room from one
condition, to another, e.g., the relationship between clean area “at rest” and
“operational” conditions may be used as the criteria for clean-up tests. Therefore, the
clean-up time can be expressed as the time to change from an “Operational” condition
to an “At Rest” condition.
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REFERENCE
WHO draft working document on Supplementary guidelines on good manufacturing

practices for heating, ventilation and air-conditioning systems (HVAC) for non-sterile
dosage forms (QAS/02.048/Rev.2).
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ANNEX 2
VALIDATION OF WATER SYSTEMS FOR PHARMACEUTICAL USE

Contents

General

Start-up and commissioning of water systems
. Qualification

Reference

CESENES

1. GENERAL

1.1 All water-treatment systems should be subject to planned maintenance, validation and
monitoring.

1.2 Validation of water systems should consist of at least three phases: Phase 1:
Investigational phase, Phase 2: Short-term control and Phase 3: Long-term control.

1.3 During the following year the objective should be to demonstrate that the system is in
control over a long period of time. Sampling may be reduced to weekly.

1.4 The validation performed and re-validation requirements should be included in the
Water Quality Manual.

[Note from WHO Secretariat: The following text is reproduced from WHO Technical Report
Series, No. 929, Annex 3, 2005: new GMP text on water for pharmaceutical use. Therefore,
numbering is currently maintained for ease of traceability - to be adjusted accordingly in final
text.]

7.1 START-UP AND COMMISSIONING OF WATER SYSTEMS

Planned, well-defined, successful and well-documented commissioning is an essential
precursor to successful validation of water systems. The commissioning work should include
setting to work, system setup, controls loop tuning and recording of all system performance
parameters. If it is intended to use or refer to commissioning data within the validation work
then the quality of the commissioning work and associated data and documentation must be
commensurate with the validation plan requirements.

7.2 QUALIFICATION

WPU, PW, HPW and WFI systems are all considered to be direct impact, quality critical
systems that should be qualified. The qualification should follow the validation convention of
design review or design qualification (DQ), installation qualification (1Q), operational
qualification (OQ) and performance qualification (PQ). This guidance does not define the
standard requirements for the conventional validation stages DQ, 1Q and OQ, but concentrates
on the particular PQ approach that should be used for WPU systems to demonstrate their
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consistent and reliable performance. A three-phase approach should be used to satisfy the
objective of proving the reliability and robustness of the system in service over an extended
period.

Phase 1. A test period of 2—-4 weeks should be spent monitoring the system intensively. During
this period the system should operate continuously without failure or performance deviation.
The following should be included in the testing approach:

« Undertake chemical and microbiological testing in accordance with a defined plan.

» Sample the incoming feed-water daily to verify its quality.

» Sample after each step in the purification process daily.

» Sample at each point of use and at other defined sample points daily.

* Develop appropriate operating ranges.

« Develop and finalize operating, cleaning, sanitizing and maintenance procedures.

» Demonstrate production and delivery of product water of the required quality and
quantity.

» Use and refine the standard operating procedures (SOPs) for operation, maintenance,
sanitization and troubleshooting.

« Verify provisional alert and action levels.

* Develop and refine test-failure procedure.

Phase 2. A further test period of 2-4 weeks should be spent carrying out further intensive
monitoring while deploying all the refined SOPs after the satisfactory completion of phase 1.
The sampling scheme should be generally the same as in phase 1. Water can be used for
manufacturing purposes during this phase. The approach should also:

— demonstrate consistent operation within established ranges; and
— demonstrate consistent production and delivery of water of the required quantity and
quality when the system is operated in accordance with the SOPs.

Phase 3. Phase 3 typically runs for 1 year after the satisfactory completion of phase 2. Water
can be used for manufacturing purposes during this phase which has the following objectives
and features.

» Demonstrate extended reliable performance.

* Ensure that seasonal variations are evaluated.

» The sample locations, sampling frequencies and tests should be reduced to the normal
routine pattern based on established procedures proven during phases 1 and 2.

4. REFERENCE

1.  WHO good manufacturing practices: water for pharmaceutical use. WHO Technical
Report Series, No. 929, Annex 3, 2005.
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ANNEX 3
CLEANING VALIDATION
Contents
1. Principle
2. Scope
3. General
4. Cleaning validation protocols and reports

©oN O

10.
11.

1.

4.1 Cleaning validation protocols
4.2 Cleaning validation reports
Personnel

Equipment

Detergents

Microbiology

Sampling

9.1 General

9.2 Direct surface sampling (direct method)
9.3 Rinse samples (indirect method)
9.4 Batch placebo method
Analytical methods

Establishing acceptable limits

PRINCIPLE

1.1 The objectives of Good Manufacturing Practices (GMP) include the prevention of possible

1.2

1.3

contamination and cross-contamination of pharmaceutical starting materials and
products.

Pharmaceutical products can be contaminated by a variety of substances such as
contaminants associated with microbes, previous products (both active pharmaceutical
ingredients (API) and excipient residues), residues of cleaning agents, airborne matter,
such as dust and particulate matter, lubricants and ancillary material, such as
disinfectants, and decomposition residues which include:

- product residue breakdown occasioned by, e.g. use of strong acids and alkalis
during the cleaning process; and

- breakdown products of the detergents, acids and alkalis that may be part of the
cleaning process.

Adequate cleaning procedures play an important role in preventing contamination and
cross-contamination. Validation of cleaning methods provides documented evidence that
an approved cleaning procedure will provide clean equipment, suitable for use.



1.4

1.5

1.6

2.1

2.2

3.1

3.2

3.3.
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The objective of cleaning validation is to prove that the equipment is consistently cleaned
from product, detergent and microbial residues to an acceptable level, to prevent possible
contamination and cross-contamination.

Cleaning validation is not necessarily required for non-critical cleaning such as between
batches of the same product (or different lots of the same intermediate in a bulk process),
floors, walls, outside of vessels, and some intermediate steps.

Cleaning validation should be considered important in multiproduct facilities and should
be performed e.g. for equipment, sanitization procedures, and garment laundering.

SCOPE

These guidelines describe the general aspects of cleaning validation, excluding
specialized cleaning or inactivation that may, e.g. be required for viral or mycoplasma
removal in the biological manufacturing industry.

Normally cleaning validation would be applicable for critical cleaning such as cleaning
between products, product-contact surfaces, drug products and API.

GENERAL

There should be written SOPs detailing the cleaning process for equipment and
apparatus. Cleaning procedures should be validated.

The manufacturer should have a cleaning policy and cleaning validation as appropriate,
covering:

- product contact surfaces;

- cleaning after product changeover (when one pharmaceutical formulation is being
changed for another, completely different formulation);

- between batches in campaigns (when the same formula is being manufactured over a
period of time, and on different days);

- bracketing products for cleaning validation. (This often arises where there are products
containing substances with similar properties (such as solubility) or the same substance
in different strengths. An acceptable strategy is to manufacture the more dilute form
(not necessarily the lowest dose) and then the most concentrated form. There are
sometimes “families” of products which differ slightly as to actives or excipients.); and

- periodic evaluation and revalidation of the number of batches required should be
included.

At least three consecutive applications of the cleaning procedure should be performed
and shown to be successful in order to prove that the method is validated.
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4.  CLEANING VALIDATION PROTOCOLS AND REPORTS

4.1 Cleaning Validation Protocols

4.1.1 Cleaning validation should be described in cleaning validation protocols, which should be
formally approved e.g. by the Quality Control or Quality Assurance Unit.

4.1.2 In preparing the cleaning validation protocol, the following should be considered:

disassembly of system;

precleaning;

cleaning agent, concentration, solution volume, water quality;
time and temperature;

flow rate, pressure, and rinsing;

complexity and design of the equipment;

training of operators; and

size of the system.

4.1.3 The cleaning validation protocol should include:

(a)
(b)
(©)

(d)

(€)
(f)
(@)

(h)
(i)

1)
(k)
O]
(m)

the objectives of the validation process;
the responsibilities for performing and approving the validation study;
the description of the equipment to be used, including the list of equipment, make,
model, serial number or other unique code;
the interval between the end of production and cleaning and the commencement of
the cleaning procedure (interval may be part of the validation challenge study
itself);

— the maximum period that equipment may be left dirty before being cleaned as

well as the establishment of the time after cleaning and before use;

the microbiological levels (bioburden);
the cleaning procedures (documented in an existing SOP, including definition of
any automated process) to be used for each product, each manufacturing system or
each piece of equipment;
all the routine monitoring equipment used, e.g. conductivity meters, pH meters,
total organic carbon analysers;
the number of cleaning cycles to be performed consecutively;
the sampling procedures used (direct sampling, rinse sampling, in-process
monitoring, sampling locations) and the rationale;
the data on recovery studies (efficiency of the recovery of the sampling technique
should be established);
the analytical methods (specificity and sensitivity) including the limit of detection
and the limit of quantification;
the acceptance criteria (with rationale for setting the specific limits) including a
margin for error and for sampling efficiency;
the choice of the cleaning agent should be documented and approved by the Quality
Unit and should be scientifically justified based on, e.g.
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e the solubility of the materials to be removed
e the design and construction of the equipment and surface materials to be
cleaned
e the safety of the cleaning agent
e the ease of removal and detection
e the product attributes
e the minimum temperature and volume of cleaning agent and rinse solution
e the manufacturer's recommendations;
(n) revalidation requirements.

4.1.4 Cleaning procedures for products and processes which are very similar do not need to be
individually validated. A validation study of the “worst case” may be considered
acceptable. There should be a justified validation programme for this approach referred to
as “bracketing”, addressing critical issues relating to the selected product, equipment or
process.

4.1.5 Where “bracketing” of products is done, consideration should be given to products and
equipment.

5.1.6 Bracketing by product should be done only when the products are similar in nature or
property and will be processed in the same equipment. ldentical cleaning procedures
should then be used for these products.

4.1.7 When a representative product is chosen it should be the most difficult to clean.

4.1.8 Bracketing by equipment should be done only when it is similar equipment, or the same
equipment in different sizes (e.g. 3001, 500l and 1000l tanks). An alternative approach
may be validating separately by using the smallest and the largest size.

4.2 Cleaning Validation Reports

4.2.1 The relevant cleaning records (signed by the operator, checked by production and
reviewed by QA) and source data (original results) should be kept. The results of the
cleaning validation should be presented in cleaning validation reports stating the outcome
and conclusion.

5. PERSONNEL

5.1 Personnel/operators who perform cleaning routinely should be trained and should have
effective supervision.

6. EQUIPMENT
6.1 Normally only cleaning procedures for product contact surfaces of the equipment need to

be validated. Consideration should be given to non-contact parts into which product or
any process material may migrate. Critical areas should be identified (independently from
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6.2

6.3

6.4

7.1

7.2

7.3

7.4

8.1

8.2

8.3

8.4

method of cleaning), particularly in large systems employing semi-automatic or fully
automatic clean-in-place systems.

Dedicated equipment should be used for products which are difficult to clean, equipment
which is difficult to clean, or for products with a high safety risk where it is not possible
to achieve the required cleaning acceptance limits via a validated cleaning procedure.

Ideally, a piece of equipment or system should have one process for cleaning. This will
depend on the products being produced, whether the cleaning occurs between batches of
the same product (as in a large campaign) or whether the cleaning occurs between
batches of different products.

The design of equipment may influence the effectiveness of the cleaning process.
Consideration should be given to the design of the equipment in preparing the cleaning
validation protocol, e.g. V blenders, transfer pumps, filling lines, etc.

DETERGENTS

Detergents should facilitate the cleaning process and should be easily removable.
Detergents that have persistent residues such as cationic detergents which adhere very
strongly to glass and are difficult to remove, should be avoided where possible.

The detergent composition should be known to the manufacturer and removal during
rinsing, demonstrated.

Acceptable limits should be defined for detergent residues after cleaning. The possibility
of detergent breakdown should also be considered when validating cleaning procedures.

Detergents should be released by quality control and should where possible meet local
food standards or regulations.

MICROBIOLOGY

Microbiological aspects of equipment cleaning should be considered. This should
include preventive measures and removal of contamination where it has occurred.

There should be documented evidence to indicate that routine cleaning and storage of
equipment does not allow microbial proliferation.

The period and conditions of storage of unclean equipment before cleaning, and the time
between cleaning and equipment re-use, should form part of the validation of cleaning
procedures.

Equipment should be stored in a dry condition after cleaning. Stagnant water should not
be allowed to remain in equipment after cleaning.
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8.5 Control of the bioburden through adequate cleaning and storage of equipment is
important to ensure that subsequent sterilization or sanitization procedures achieve the
necessary assurance of sterility, and the control of pyrogens in sterile processing.
Equipment sterilization processes may not be adequate to achieve significant inactivation
or removal of pyrogens.

9. SAMPLING
9.1 General

9.1.1 Equipment should normally be cleaned as soon as possible, after use. This may be
especially important for topical products, suspensions, and bulk drug operations or
where the drying of residues will directly affect the efficiency of a cleaning procedure.

9.1.2 There are two methods of sampling that are considered to be acceptable. These are
direct surface sampling, and rinse samples. A combination of the two methods is
generally the most desirable.

9.1.3 The practice of resampling should not be utilized and is acceptable only in rare cases.
Constant retesting and resampling can show that the cleaning process is not validated
since these retests actually document the presence of unacceptable residue and
contaminants from an ineffective cleaning process.

9.2 Direct surface sampling (direct method)

Note: This method of sampling is the most commonly used and involves taking an inert
material (e.g. cotton wool) on the end of a probe (referred to as a “‘swab’) and rubbing it
methodically across a surface. The type of sampling material used and its impact on the test
data is important as the sampling material may interfere with the test. For example, the
adhesive used in swabs has been found to interfere with the analysis of samples).

9.2.1 Factors that should be considered include the supplier of the swab, area swabbed,
number of swabs used, wet or dry swabs, swab handling and swabbing technique.

9.2.2 The location of taking the sample should take into consideration the material of the
equipment (e.g. glass, steel) and the location (e.g. blades, tank walls, fittings). Worst
case locations should be considered. The protocol should identify the sampling
locations.

9.2.3 Critical areas, i.e. those hardest to clean, should be identified, particularly in large
systems that employ semi-automatic or fully automatic clean-in-place (CIP) systems

9.2.4 The sampling medium and solvent used should be appropriate.



Working document QAS/03.055/Rev.2

page 30

9.3

Rinse samples (indirect method)

Note: This method allows sampling of a large surface, of inaccessible areas or those that
cannot be routinely disassembled and provides an overall picture. Rinse samples may give
sufficient evidence of cleaning where accessibility of equipment parts can preclude direct
surface sampling, and may be useful for checking cleaning agent residues, e.g. detergents.

9.3.1

9.3.2.

9.4

Rinse sample should be used in combination with other sampling methods such as
surface sampling.

There should be evidence that samples are accurately recovered. E.g. a recovery of >
80% is considered good, >50% reasonable and <50% questionable.

Batch placebo method

Note: This method relies on the manufacture of a placebo batch and then checking it for carry-
over of the previous product. It is an expensive and laborious process. It is difficult to provide
assurance that the contaminants will be dislodged from the equipment surface uniformly.
Additionally, if the contaminant or residue is of large enough particle size, it may not be
uniformly dispersed in the placebo.

94.1

9.4.2

10.

10.1

10.2

10.3

10.4

Batch placebo method should be used in conjunction with rinse and/surface sampling
method(s).

Samples should be taken throughout manufacture. Traces of the preceding products
should be sought in these samples. (Note that the sensitivity of the assay may be greatly
reduced by dilution of the contaminant).

ANALYTICAL METHODS
The analytical methods should be validated before the cleaning validation is performed.

The methods should detect residuals or contaminants specific for the substance(s)
assayed at an appropriate level of cleanliness (sensitivity).

Analytical method validation should include as appropriate:

Precision, linearity, and selectivity (the latter if specific analytes are targeted);
Limit of Detection (LOD);

Limit of Quantitation (LOQ);

Recovery, by spiking with the analyte; and

Reproducibility.

The detection limit for each analytical method should be sufficiently sensitive to detect
the established acceptable level of the residue or contaminants.
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Suitable methods that are sensitive and specific should be used where possible and may
include chromatographic methods (e.g. High Pressure Liquid Chromotography
(HPLC), Gas chromotography (GC), and High Pressure Thin-Layer Chromatography
(HPTLC). Other methods may include (alone or in combination) total organic carbon
(TOC), pH, conductivity, Ultra Violet (UV) spectroscopy and Enzyme-linked-immuno-
sorbent assay (ELISA).

ESTABLISHING ACCEPTABLE LIMITS

Note: uniform distribution of contaminants is not guaranteed.

111

11.2

11.3

11.4

115

11.6

11.7

11.8

11.9

The establishment of acceptance criteria for contaminant levels in the sample should be
practical, achievable and verifiable. The rationale for the residue limits established
should be logical, based on the knowledge of the materials involved.

Each situation should require individual assessment. The manner in which limits are
established should be carefully considered. In establishing residual limits it may not be
adequate to focus only on the principal reactant, since other chemical variations may be
more difficult to remove.

Where necessary, thin layer chromatography screening should be performed in addition
to chemical analyses.

There should be no residue from the previous product, residues of reaction by-products
and degradants, or residues from the cleaning process itself (detergents, solvents, etc.).

The limit setting approach can be:

- product specific;

- grouping into product families and choosing a worst case product;

- grouping into groups of risk, e.g. very soluble products, similar potency, highly
toxic, or difficult to detect products; and

- different safety factors for different dosage forms based on physiological
response (method is essential for potent materials).

Limits may be expressed as a concentration in a subsequent product (ppm), limit per
surface area (mcg/cmz2), or in rinse water as ppm.

The sensitivity of the analytical methods should be defined in order to set reasonable
limits.

The rationale for selecting limits of carry-over of product residues, should meet defined
criteria.

The three most common criteria are:
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- visually clean. (No quantity of residue should be visible on equipment after
cleaning). Spiking studies should determine the concentration at which most
active ingredients are visible). This criterion may not be suitable for high
potency, low dosage drugs. Reports of consistent results of 4 micrograms per
cm? are available);

- no more than 10ppm of one product will appear in another product (basis for
heavy metals in starting materials); and

- no more than 0.1% of the normal therapeutic dose of one product will appear in
the maximum daily dose of a subsequent product.

11.10 The most stringent of three options should be used.

11.11 Certain allergenic ingredients (e.g. penicillins, cephalosporins) and highly potent
material (e.g. anovulent steroids, potent steroids and cytotoxics) should not be
detectable by best available analytical methods. (In practice this may mean that
dedicated manufacturing facilities should be used for these products).
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ANNEX 4
ANALYTICAL METHOD VALIDATION

Contents

Principle
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Method validation
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Table 1. Characteristics to consider during analytical validation
1. PRINCIPLE

1.1 This Annex presents some information on the characteristics that should be considered
during validation of analytical methods. Approaches other than those specified in this
Annex may be followed and may be acceptable. Manufacturers should choose a
validation protocol and procedures most suitable for testing of their product.

1.2 The manufacturer should demonstrate (through validation) that the analytical procedure
is suitable for its intended purpose.

1.3 Analytical methods, whether stability indicating or not, should be validated.

1.4 The validated analytical method should be transferred from research and development
to the quality control unit when appropriate.

2. GENERAL

2.1 There should be specifications for materials and products. The tests to be performed
should be described in standard test methods.

2.2 Specifications and standard test methods in Pharmacopoeia (“Pharmacopoeia
methods"), or suitably developed specifications or test methods (*non-pharmacopoeia
methods"), as approved by the National Drug Regulatory Authority may be used.

2.3 Well-characterized reference materials, with documented purity, should be used in the
validation study.

2.4 The most common analytical procedures include identification tests, assay testing of
drug substances and pharmaceutical products, quantitative tests for impurity content
and limit tests for impurities. Other analytical procedures include for instance
dissolution testing and particle size determination.
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2.5

2.6

2.7

2.8

3.1

3.2

4.1

5.1

5.2

5.3

Analytical results should be reliable, accurate and reproducible. The characteristics that
should be considered during validation of analytical methods, are discussed in
paragraph 6.

Verification or revalidation should be performed when relevant. This may be necessary
when, e.g. there are changes in the synthesis of the drug substance; changes in the
composition of the finished product; changes in the analytical procedure; when
analytical methods are transferred from one laboratory to another laboratory; or when
major pieces of equipment/instruments change.

The verification or degree of revalidation depend on the nature of the change(s).

There should be evidence that analysts, who are responsible for certain tests, are
appropriately qualified to perform the analysis - (“analyst performance”).

PHARMACOPOEIA METHODS

When pharmacopoeia methods are used, evidence should be available to prove that the
methods are suitable for routine use in the laboratory (verification).

Pharmacopoeia methods used for determination of content or impurities in
pharmaceutical products should also demonstrate that the methods are specific with
respect to the substance (no placebo interference).

NON-PHARMACOPOEIA METHODS
Non-pharmacopoeia methods should be appropriately validated.
METHOD VALIDATION

Validation should be performed in accordance with the validation protocol. The protocol
should include procedures and acceptance criteria for all characteristics. The results
should be documented in the validation report.

Justification should be provided when non pharmacopoeia methods are used if
pharmacopoeia methods are available. Justification should include data such as
comparative data with the pharmacopoeia or other methods.

Standard test methods should be detailed and should provide sufficient information to
allow properly trained analysts to perform the analysis in a reliable manner. It should
include at least the chromatographic conditions, in the case of chromatographic tests,
reagents needed, reference standards, the formulae for calculation of results and system
suitability tests.
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6. CHARACTERISTICS OF ANALYTICAL PROCEDURES

6.1 Characteristics that should be considered during validation of analytical methods
include:

- specificity;

- linearity;

- range;

- accuracy;

- precision;

- detection limit;

- quantitation limit;

- robustness;

- system suitability testing (e.g. for chromatographic determination).

6.1.1 Accuracy is the degree of agreement of test results with the true value, or the closeness
of the results obtained by the procedure to the true value. It is normally established on
samples of the material to be examined that have been prepared to quantitative
accuracy. Accuracy should be established across the specified range of the analytical
procedure. [Note: It is acceptable that ““spiked” placebo be used where known
quantities or concentration of a reference material is used.]

6.1.2 Precision is the degree of agreement among individual results. The complete procedure
should be applied repeatedly to separate, identical samples drawn from the same
homogeneous batch of material. It should be measured by the scatter of individual
results from the mean (good grouping) and expressed as the standard deviation (RSD).

6.1.2.1 Repeatability should be assessed using a minimum of 9 determinations
covering the specified range for the procedure e.g. 3 concentrations/3 replicates each, or
a minimum of 6 determinations at 100% of the test concentration.

6.1.2.2. Intermediate precision expresses within-laboratory variations (usually different
days, different analysts and different equipment). If reproducibility is performed,
intermediate precision is not required.

6.1.2.3 Reproducibility expresses precision between laboratories.

6.1.3 Robustness (or ruggedness) is the ability of the procedure to provide analytical results
of acceptable accuracy and precision under a variety of conditions. Results from
separate samples are influenced by changes in the operational or environmental
conditions. Robustness should be considered during the development phase, and should
show the reliability of an analysis with respect to deliberate variations in method
parameters.

6.1.3.1. Factors that can have an effect include in chromatographic analysis:
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6.1.4

6.1.5

6.1.6

6.1.7

6.1.8

stability of test and standard samples and solutions,
reagents (e.g. different suppliers),

different columns (e.g. different lots and/or suppliers)
extraction time,

variations of pH of a mobile phase,

variations in mobile phase composition,

- temperature,

- flow rate.

Linearity indicates the ability to produce results that are directly proportional to the
concentration of the analyte in samples. A series of samples should be prepared having
analyte concentrations spanning the claimed range of the procedure. If there is a linear
relationship, test results should b evaluated by appropriate statistical methods. A
minimum of five (5) concentrations should be used.

Range is an expression of the lowest and highest levels of analyte that have been
demonstrated to be determinable for the product. The specified range is normally
derived from linearity studies.

Specificity (selectivity) is the ability to measure unequivocally the analyte in the
presence of components such as excipients and impurities that may be expected to be
present. An investigation of specificity should be conducted during the validation of
identification tests, the determination of impurities and assay.

Detection limit (Limit of detection) is the lowest level of an analyte that can be detected,
and not necessarily determined, in a quantitative fashion. Approaches may include
procedures that are instrumental or non-instrumental and could include those based on:

- Visual evaluation

- Signal to noise

- Standard deviation of the response to the slope
- Standard deviation of the blank

- Calibration curve.

Quantitation limit (Limit of quantitation) is the lowest level of an analyte in a sample
that may be determined with acceptable accuracy and precision. Approaches may
include procedures that are instrumental or non-instrumental and could include those
based on:

- Visual evaluation

- Signal to noise

- Standard deviation of the response to the slope
- Standard deviation of the blank

- Calibration curve.
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6.2.  Characteristics (including tests) that should be considered for different types of

analytical procedures are summarized in Table 1.

Table 1. Characteristics to consider during analytical validation

Type of analytical Identification | Testing for Testing for Assay
procedure impurities impurities -dissolution
- (measurement only)

characteristics _content/potency
Quantitative Limit tests
Tests

Accuracy - + - +

Precision

Repeatability - + - +

Interm. Precision* | - -

Specificity +

Detection limit - Sk -

Quantitation limit - + - -

Lenearity - + -

Range - + -

- characteristic is normally not evaluated

+ characteristic should normally be evaluated
* in cases where reproducibility has been performed, intermediate precision is not needed
** may be needed in some cases
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ANNEX 5
VALIDATION OF COMPUTERIZED SYSTEMS
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Back-ups

Validation

Validation of hardware and software

NoakowhE

Table 1. Summary of validation requirements for computer systems

7.1 Hardware
7.2 Software

1. GENERAL

1.1 Computer systems should be validated in accordance with the level appropriate for their
use and application. This is of importance in production as well as in quality control.

1.2 The use of a computer system includes different stages. These are planning,
specification, programming, testing, commissioning, document operation, monitoring and
modifying.

1.3 The purpose of computer system validation is to ensure a degree of evidence
(documented, raw data), confidence (dependability and thorough, rigorous achievement
of predetermined specifications), intended use, accuracy, consistency and reliability.

Aspects to be validated include both the system specifications and functional specifications.
Periodic (or ongoing) evaluation should be performed after the initial validation.

There should be written procedures for performance monitoring, change control, programme
and data security, calibration and maintenance, personnel training, emergency recovery and
periodic re-evaluation.

Aspects of computerized operations that should be considered include:

- networks;

- manual back-ups;

- input/output checks;

- process documentation;
- monitoring;

- alarms; and
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- shutdown recovery.
2. SYSTEM SPECIFICATION
There should be a control document or system specification.

The control document should contain the objectives of a proposed computer system, the data to
be entered and stored, the flow of data, how it interacts with other systems and procedures, the
information to be produced, the limits of any variable and the operating programme and test
programme. [Examples of each document produced by the programme should be included.]

System elements in computer validation that need to be considered include hardware
(equipment), software (procedures) and people (users).

3. FUNCTIONAL SPECIFICATION

A functional or performance specification should provide instructions for testing, operating,
and maintaining the system, as well as names of the person(s) responsible for its development
and operation.

The following general aspects should be kept in mind when using computer systems: location,
power supply, temperature, and magnetic disturbances. Fluctuations in the electrical supply
can influence computer systems and power supply failure can result in loss of memory.

The following general GMP requirements are applicable to computer systems:

- Verification and revalidation (After a suitable period of running a new system it
should be independently reviewed and compared with the system specification and
functional specification.)

- Change control (Alterations should only be made in accordance with a defined
procedure which should include provision for checking, approving and implementing
the change.)

- Checks (Data should be checked periodically to confirm that they have been
accurately and reliably transferred.)

4. SECURITY

This is of importance in production as well as in quality control.

Data should only be entered or amended by persons authorized to do so. Suitable security
systems should be in place to prevent unauthorized entry or manipulation of data. The activity

of entering data, changing or amending incorrect entries and back-ups should all be done in
accordance with written, approved SOPs.
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The security procedures should be in writing. Security should also extend to devices used to
store programmes, such as tapes, disks and magnetic strip cards. Access should be controlled.

Traceability is of particular importance and it should be able to identify the persons who made
entries/changes, released material, or performed other critical steps in manufacture or control.

The entry of critical data into a computer by an authorized person (e.g. entering a master
processing formula) requires an independent verification and release of use by a second
authorized person.

SOPs should be validated for certain systems or processes, e.g. the procedures to be followed if
the system fails or breaks down should be defined and tested. Alternative arrangements should
be developed by the validation team, and a disaster recovery procedure should be available for
systems which need to be operated in the event of a breakdown.

5.  BACK-UPS

Regular back-ups of all files and data should be made and stored in a secure location to prevent
intentional or accidental damage.

6. VALIDATION

Planning, which should include the validation policy, project plan and SOPs, is one of the steps
in the validation process.

The computer-related systems and vendors should be defined and the vendor and product
should be evaluated. The system should be designed and constructed, taking into consideration
the types, testing and quality assurance of the software.

After installation of the system it should be qualified. The extent of the qualification should
depend on the complexity of the system. The system should be evaluated and performance
qualification, change control, maintenance and calibration, security, contingency planning,
SOPs, training, performance monitoring and periodic re-evaluation should be addressed.

7.  VALIDATION OF HARDWARE AND SOFTWARE

The following summary indicates aspects of computer systems that should be subjected to
validation:
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Table 1. Summary of validation requirements for computer systems

HARDWARE SOFTWARE
1. Types Level
1.1 Input device 1.1 Machine language
1.2 Output device 1.2 Assembly language
13 Signal converter 1.3 High level language
14 Central Processing Unit (CPU) 1.4 Application language
15 Distribution system
1.6 Peripheral devices
2. Key aspects Software Identification
2.1 Location 2.1 Language
environment 2.2 Name
distance 2.3 Function
input devices 2.4 Input
2.2 Signal conversion 2.5 Output
2.3 1/0 operation 2.6 Fixed set point
24 Command overrides 2.7 Variable set point
25 Maintenance 2.8 Edits
2.9 Input manipulation
2.10 Programme overrides
3. Validation Key aspects
3.1 Function 3.1 Software development
3.2 Limits 3.2 Software security
3.3 Worst case
34 Reproducibility/consistency
35 Documentation
3.6 Re-validation
Validation
4.1 Function
4.2 Worst case
4.3 Repeats
4.4 Documentation
4.5 Re-validation

7.1 Hardware

As part of the validation process appropriate tests and challenges to the hardware should be

performed.

Static, dust, power feed voltage and electromagnetic interference could influence the system.
The depth of validation should depend on the complexity of the system. Hardware is
considered to be equipment, and focus should be placed on location, maintenance and
calibration of hardware, as well as on validation/qualification.

The validation/qualification of the hardware should prove :
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- the capacity of the hardware matches its assigned function (e.g. foreign language);

- that it operates within the operational limits (e.g. memory, connector ports, input
ports);

- that it performs under worst case conditions (e.g. long hours); and

- reproducibility/consistency (e.g. at least three runs covering different conditions).

The validation should be done in accordance with written qualification protocols and the
results should be recorded in the qualification reports.

Revalidation should be performed when significant changes are made.

Much of the hardware validation may be performed by the computer vendor. However, the
ultimate responsibility for suitability of equipment used remains with the company.

Hardware validation data and protocols should be kept by the company. When validation
information is produced by an outside firm, e.g. computer vendor, the records maintained by
the company need not be all inclusive of voluminous test data; however, such records should
be reasonably complete (including general results and protocols) so as to allow the company to
assess the adequacy of the validation. A mere certification of suitability from the vendor, for
example, will be inadequate.

7.2 Software

Software is the term used to describe the total set of programmes used by a computer which
should be listed in the menu or main menu.

Records are considered as software with focus placed on accuracy, security, access, retention
of records, review, double checks, documentation and reproduction accuracy.

Identification

The company should identify the following key computer programmes: language, name,
function (purpose of the programme), input (determine inputs), output (determine outputs),
fixed set point (process variable that cannot be changed by the operator), variable set point
(entered by the operator), edits (reject input/output that does not conform to limits and
minimize errors, e.g. four- or five-character number entry), input manipulation (and equations)
and programme overrides (e.g. stop a mixer before time).

Persons should be identified who have the ability and/or are authorized to write, alter or have
access to programmes.

Software validation should provide assurance that computer programmes (especially those that
control manufacturing/processing) will consistently perform as they are supposed to, within
pre-established limits. When planning the validation, the following points should be
considered:
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function: does the programme match the assigned operational function (e.g. generate batch
documentation, different batches of material used in a batch listed, etc.)?

worst case: perform validation under different conditions (e.g. speed, data volume,
frequency);

repeats: enough times (replicate data entries);

documentation: protocols and reports; and

revalidation: when significant changes are made.
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ANNEX 6
QUALIFICATION OF SYSTEMS AND EQUIPMENT

Contents

1. Principle

2. Scope

3. General

4. Design qualification

5. Installation qualification

6. Operational qualification

7. Performance qualification

8. Requalification

9. Qualification of "in use" systems and equipment

10. Reference

1. PRINCIPLE

1.1 Systems and equipment should be appropriately designed, located, installed, operated and
maintained to suit their intended purpose.

1.2 Critical systems, where the consistent performance of the system may have an impact on
the quality of products, should be qualified. These may include where appropriate water
purification systems, air handling systems, compressed air systems and steam systems.

1.3 The continued suitable performance of equipment is important to ensure batch to batch
consistency. Critical equipment should therefore be qualified.

2. SCOPE

2.1 These guidelines describe the general aspects of qualification for systems and equipment.

2.2 Normally qualification would be applicable for critical systems and equipment where the
performance of these systems and equipment may have an impact on the quality of the
product.

3. GENERAL

3.1 The manufacturer should have a qualification policy for systems and equipment.

3.2 Equipment (including instruments) in production and quality control should be included
in the qualification policy and programme.

3.3 New systems and equipment should undergo all stages of qualification including design

qualification (DQ), installation qualification (IQ), operational qualification (OQ) and
performance qualification (PQ) as appropriate.
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Stages of qualification

| Design Qualification |

J

| Installation Qualification \

J

| Operational Qualification |

J

| Performance Qualification \

J

| Change control |

3.4 Insome cases, not all stages of qualification may be required. See also the guidelines on
the qualification of water purification systems, Heating Ventilation and Air Conditioning
(HVAC).

3.5 Systems should be qualified before equipment.

3.6 Equipment should be qualified prior to routine use to provide documented evidence that
the equipment is fit for its intended.

3.7 Systems and equipment should undergo periodic requalification, as well as
requalification after change.

3.8 Certain stages of the equipment qualification may be done by the supplier or a third party.

3.9 The relevant documentation associated with qualification including standard operating
procedures (SOPs), specifications and acceptance criteria, certificates and manuals
should be maintained.

3.10 Qualification should be done in accordance with predetermined and approved
qualification protocols. The results of the qualification should be recorded and reflected
in qualification reports.

3.11 The extent of the qualification should be based on the criticality of a system or equipment
(e.g. blenders, autoclaves, computerized systems)
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4.

DESIGN QUALIFICATION

Note: See also "Supplementary guidelines on good manufacturing practices (GMP):
validation"

4.1

4.2

5.

User requirements should be considered when deciding on the specific design of a system
or equipment.

A suitable supplier should be selected for the appropriate system or equipment (approved
vendor).

INSTALLATION QUALIFICATION

Note: See also "Supplementary guidelines on good manufacturing practices (GMP):
validation"

5.1

5.2

5.3

5.4

5.5

Systems and equipment should be correctly installed in accordance with an installation
plan and installation qualification protocol.

Requirements for calibration, maintenance and cleaning should be developed during
installation.

Installation qualification should include identification and verification of all system
elements, parts, services, controls, gauges and other components.

Measuring, control and indicating devices should be calibrated against appropriate
national or international standards that are traceable.

There should be documented records for the installation (installation qualification report)
to indicate the satisfaction of the installation, and should include the details of the
supplier and manufacturer, system or equipment name, model and serial number, date of
installation, spare parts, relevant procedures and certificates.

The following format is used for training purposes and reflects some of the possible contents
for an Installation Qualification protocol.
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Format for an Installation Qualification Protocol and Report

Name and address of site: Page of
Validation Protocol # IQ Protocol number:
Title:

Protocol written by:

Protocol approved by: Date:

QA Approval: Date:

Objective

To ensure that (system/equipment) installed conforms to the purchase
specifications and the manufacturer details and literature, and to document the information
that (system/equipment) meets its specifications.

Equipment inventory number:

Scope
To perform installation qualification as described in this IQ protocol at the time of
installation, modification and relocation.

Responsibility
(post/person) overseeing the installation will perform the qualification and rec
results.
(post/person) will verify results and write the report.
Quality Assurance will review and approve the 1Q protocol and report.
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Validation Protocol Installation Qualification Page of

Title: Name and address of site:

System/Equipment Code no.:

a. Description of the system/equipment being installed: general description of the funct
and the main components.

b. List of the main components:

1. Code no.:

2. Code no.:

3. Code no.:

4. Code no.:

C. Description of supporting utilities (e.g. piping, connections, water supply)

1. Code no.:

2. Code no.:

3. Code no.:

4. Code no.:

Procedure

1. Prepare a checklist of all components and parts, including spare parts according to
the purchase order and manufacturer’s specifications.

2. Record the information for each actual part, component, auxiliary equipment,
supporting facilities, and compare to the manufacturer’s specifications.

3. Record any deviations to the system/equipment.

4. Prepare a deviation report including justification of acceptance and impact on the
function.

5. Prepare a 1Q report.*

6. Submit the report to QA for review and approval.

*

IQ report should at least include the date of the study initiation, date completed,
observations made, problems encountered, completeness of information collected, summary
of deviation report, results of any tests, sample data if appropriate, location of original data,
other information relevant to the study, and conclusion on the validity of the installation.
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Validation Protocol Installation Qualification Page of
Title: Name and address of site
Checklist for component no. Name: Code no.:
Component function:
Require/Order | Actual Deviations

1 Model/serial no.
2 Specification
3 Manual
4 Drawing
5 Wiring/cabling
6 Power, fusing
7 SOP (operation)

SOP (maintenance)

SOP (calibration)
8 Input/output control
9 Environment
10 | Test equipment or instrumentg
11 | Utilities and service
12 | Spare parts list, part number

and supplier
13 | Other
Performed by: Date:
Deviations: Date:
Verified by: Date:
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Validation Protocol Installation Qualification page _of
Title: Name and address of site:

Deviation report

Deviations:

Justification for acceptance

Impact on operation:

Report written by: Date:
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Validation Protocol Installation Qualification page _of

Title: Name and address of site:

Installation Qualification Report

Results:

Conclusions:

Report written by:

Date:

QA approved by:

Date:
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6.

OPERATIONAL QUALIFICATION

Note: see also "Supplementary guidelines on good manufacturing practices (GMP):
validation"

6.1

6.2

6.3

6.4

6.5

6.6

6.7

Systems and equipment should operate correctly and the operation should be verified in
accordance with an operational qualification protocol.

Critical operating parameters should be identified. Studies on the critical variables should
include conditions encompassing upper and lower operating limits and circumstances
(also referred to as "worst case conditions™).

Operational qualification should include verification of operation of all system elements,
parts, services, controls, gauges and other components.

There should be documented records for the verification of operation (operational
qualification report) to indicate the satisfactory operation.

Standard Operating Procedures for the operation should be finalized and approved.

Training of operators for the systems and equipment should be provided, and training
records maintained.

Systems and equipment should be released for routine use after completion of operational
qualification, provided that all calibration, cleaning, maintenance, training and related
tests and results were found to be acceptable.

The following format is used for training purposes and reflects some of the possible contents
for an Operational Qualification protocol.
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Name of Facility: page _of _
Validation Protocol # Operational Qualification
Title

Protocol written by

Departmental Approval by Date
QA Approval by Date
Objective

To determine that the system/equipment operates according to specifications, and to record all rel-
evantinformation and data to demonstrate it functions as expected.

Scope

To be performed after installation, modification or relocation, after the Installation Qualification has
been completed.

Responsibility

Person responsible for operating the system/equipment will perform the qualification and record the
information.

The supervisor will supervise the study, venfy the completion of the records, write the deviation report
and the Operational Cualification Report.

Quality Assurance will review and approve the OQ Protocol and Report.




Working document QAS/03.055/Rev.2

page 54

Validation Protocol Operational Qualification page __ of
Title Name of Facility

Materials, Equipment, Documents
List of calibration equipment required (Chart 1)

Materials or supplies needed to perform the Operational Qualification

1 Code #

Code #
Code #

Code #

2
3
4 Code #
5
&

Code #

S0OPs and datasheets for normal cperations of the system under test (Chart 2).
Training records documenting that operators have been trained (Chart 2).

Manuals for equipment (Chart 2).

Procedure
Test and record calibration data for calibrating apparatus and instruments (Chart 1).
Test and record operative condition of control points and alarms (Chart 3).
Test and record outputs (Chart 4)

List of calibraticn requirements for the system under test and records of the calibration of the system
(Chart 5).

Measure and record the results of specific challenge to the system in normal and worst case situation
where appropriate (Chart 6.

Recard any deviaticns to the procedures performed.
Prepare a Deviation Report including the justification of acceptance and impact on the operation.

Prepare an Operational Qualification Report: This should include date study initiated; date completed;
observations made; problems encountered; completeness of information collected; summary of de-
viation report; results of control/alarm tests; sample data if appropriate; location of original data; other
information relevant to the study; and conclusions on the validity of the equipment/system operations.

Submit to QA for review and approval.
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Validation Protocol

Operational Qualification page  of
Title Name of Facility
Preparation
Chart1: Calibrating apparatus and instruments.
Apparatus/Instrument Calibration method Calibration date

Performed by: Date
Deviations:
Verified by: Date
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Validation Protocol

Operational Qualification page __ of
Title

Name of Facility

Preparation

Chart2: Document check

SOP Title and number File Location QAQC approval date

Training Records

Course on SOP # Staff name Date

Equipment Make and Model Mzanual Available

Y] N[
Y1 N[
Y1 N[

Performed by: Date
Deviations:
Verified by: Date
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Validation Protocol Operational Qualification page  of
Title Name of Facility

Results

Chart3: Control points and alarms.

Control point/Alarm Results Date

Performed by: Date

Deviations:

Verified by: Date
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Validation Protocol Operational Qualification
Title Name of Facility

page ___ of

Results

Chart4: Outputs

Outputs Results

Date

Performed by:

Date

Deviations:

Verified by:

Date
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Validation Protocol
Title

Operational Qualification page  of

Name of Facility

Chart5: Calibration of Equipment/System

Calibration SOP
(short title and #)

Result

Date

Performed by: Date
Deviations:
Verified by: Date
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Title Name of Facility

Validation Protocol Operational Qualification page  of

Chart6: Specific challenge of the equipment or system

Test in normal conditions:

Test of worst case situation:
(e.g. start-up after shutdown, temperature recovery time, centrifuge imbalance)

Performed by: Date

Deviations:

Verified by: Date




Working document QAS/03.055/Rev.2
page 61

Validation Protocol
Title

Operational Qualification
Name of Facility

page  of

Deviation Report

Deviation(s):

Justification for acceptance:

Impact on operation:

Written by:

Date
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Title Name of Facility

Validation Protocol Operational Qualification page of

Operational Qualification Report

Results:

Conclusions:

Written by: Date

QA approved by: Date
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7.  PERFORMANCE QUALIFICATION

Note: see also "Supplementary guidelines on good manufacturing practices (GMP):
validation"

7.1 Systems and equipment should consistently perform in accordance with design
specifications. The performance should be verified in accordance with a performance
qualification protocol.

7.2 There should be documented records for the verification of performance (performance
qualification report) to indicate the satisfactory performance over a period of time.
Manufacturers should justify the selected period over which performance qualification is
done.

The following format is used for training purposes and reflects some of the possible contents
for a Performance Qualification protocol.
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Name of Facility: page _of _
Walidation Protocol # Performance Clualification
Title

Protocol written by

Departmental Approval by Date
(A Approval by Date
Objective

To determine that the systems/equipment perform as intended by repeatedly running the system on
its intended schedules and recording all relevant information and data. Results must demonstrate
that performance consistently mests pre-determined specifications under normal conditions, and
where appropriate for worst case situations.

Scope

To be performed after the Installation and Operational Qualification have been completed and ap-
proved.

To be performed after installation, modification or relocation and for re-validation at appropriate inter-
vals.

Each piece of equipment must be validated before it serves another piece of equipment/system dur-
ing validation of the latter (e.g. water system before steam generator; steam generator before auto-
clave).
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Validation Protocol Performance Qualification page  of
Title Name of Facility

Responsibility

Person responsible for operating the system or equipment will perform the qualification and record
the information.

The supervisor will supervise the study, verify the completion of the records and write the Deviation
Report and the Performance Qualification Report.

Cuality Assurance will review and approve the Performance Qualification Protocol and Report.

Materials, Equipment, Documents

SOPs for normal operations of the equipment or system under test (including data record forms,
charts, diagrams maternials and equipment needed). Attach copies.

SOP list:

SOPs specific for performance tests (including data record forms, charts, diagrams, materials and
equipment needed, calculations and statistical analyses to be performed, and pre-determined speci-
fications and acceptance criteria). Attach copies.

SOP list:
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Validation Protocol Performance Qualification page _ of
Title Name of Facility
Procedure

Equipment: Run normal procedure three times for each use (configuration or load) and record all
required data and any deviations to the procedure.

Systems: Run for 20 consecufive working days, recording all required data and any deviations to the
procedure.

Prepare the Summary Data Record Form (Chart 1)

Evaluation

Afttach all completed, signed data record forms.

Complets the Summary Data Record Form {Chart 1)

Perform all required calculations and statistical analyses (Chart 2).

Compare to acceptance criteria (Chart 3).

Prepare Deviation Report including the justification of acceptance and impact on the performance.

Prepare a Performance Qualification Report: This should include: date study initiated; date com-
pleted; observations made; problems encountered; completeness of information collected; summary

of deviation report; results of any tests; do results meet acceptance criteria; location of ariginal data;
other information relevant to the study; and conclusions on the validity of the equiprment/system.

Submit Performance Qualification Document to QA for review and approval.
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Validation Protocol Performance Qualification page  of
Title Name of Facility

Chart 1: Summary Data Record (To be prepared for the specific procedure on test)

Performed by: Date

Verified by: Date
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Validation Protocol
Title

Performance Qualification

Name of Facility

page  of

Chart 2: Calculations and Statistical Analyses

Performed by:

Date

Verified by:

Date
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Validation Protocol Performance Qualification page __ of
Title Name of Facility
Chart 3: Acceptance Criteria vs. Performance Test Results
Criteria Results Pass/Fail
Performed by: Date
Verified by: Date
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Title Name of Facility

Validation Protocol Performance Qualification page of

Deviation Report

Deviation(s):

Justification for acceptance:

Irmpact on operation, function or process:

Written by: Date

Verified by: Date
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Validation Protocol Performance Qualification page  of
Title Name of Facility

Performance Qualification Report

Results:

Conclusions:

Written by: Date

Verified by: Date
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8.

REQUALIFICATION

Note: see also "Supplementary guidelines on good manufacturing practices (GMP):
validation"

8.1

8.2

8.3

9.1

9.2

10.

Requalification of systems and equipment should be done in accordance with a defined
schedule. The frequency of re-qualification may be determined based on factors such as
the analysis of results relating to calibration, verification, and maintenance.

There should be periodic requalification.

There should be requalification after changes. The extent of requalification after the
change should be justified based on a risk assessment of the change. Requalification
after change should be considered as part of the change control procedure.

QUALIFICATION OF "IN-USE" SYSTEMS AND EQUIPMENT

There should be data to support and verify the suitable operation and performance of
systems and equipment that have been "in use" over a period of time, which had not been
subjected to installation and or operational qualification.

These should include operating parameters and limits for critical variables, calibration,
maintenance and preventative maintenance, standard operating procedures (SOPs) and
records.

REFERENCE

A WHO guide to good manufacturing practice (GMP) requirements. Part 2: Validation
(WHO/VSQ/97.02). Global Programme for Vaccines and Immunization, Vaccine Supply and
Quality, Global Training Network, World Health Organization, Geneva, 1997
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ANNEX 7
NON-STERILE PROCESS VALIDATION

Contents

1. Principle

2.  Scope

3. General

4.  Prospective validation

5. Concurrent validation

6. Retrospective validation

7. Revalidation

8.  Change control

1. PRINCIPLE

1.1 Process validation provides documented evidence that a process is capable of reliably and
repeatedly render a product of the required quality.

1.2 The principles of planning, organizing and performing process validation are similar to
qualification. It should be done in accordance with process validation protocols, data
should be the accumulated and reviewed against predetermined acceptance criteria, and
reflected in process validation reports.

2. SCOPE

2.1 These guidelines describe the general aspects of process validation for the manufacture of
non-sterile finished products.

2.2 Normally process validation should cover at least the critical steps and parameters (e.g.
those that may have an impact on the quality of the product) in the manufacturing process
of a pharmaceutical product.

3. GENERAL

3.1 The policy and approach to process validation should be documented, e.g. in a Validation
Master Plan, and should include the critical process steps and parameters.

3.2 Process validation should normally begin only once qualification of support systems and
equipment is completed. In some cases process validation may be conducted concurrently
with performance qualification.

3.3 Process validation should normally be completed prior to the manufacture of finished

product that is intended for sale (prospective validation). Process validation during
routine production may also be acceptable (concurrent validation).
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4. PROSPECTIVE VALIDATION

4.1 Critical factors/parameters that may affect the quality of the finished product should be
determined during product development. To achieve this, the production process should
be broken down into individual steps where after each step should be evaluated (e.g. on
the basis of experience or theoretical considerations).

4.2 The criticality of these factors should be determined through a “worst case” challenge
where possible.

4.3 Prospective validation should be done in accordance with a validation protocol. The
protocol should include:

(@) a description of the process;

(b) a description of the experiment;

(c) details of the equipment/facilities to be used (including measuring / recording
equipment) together with its calibration status;

(d) the variables to be monitored,

(e) the samples to be taken - where, when, how and how many;

(f) the product performance characteristics/attributes to be monitored, together with
the test methods;

(g) the acceptable limits;

(h) time schedules;

(i) personnel responsibilities; and

(j) details of methods for recording and evaluating results, including statistical
analysis.

4.4 All equipment, the production environment and analytical testing methods to be used
should have been fully validated (e.g. Installation and Operational Qualification).

4.5 Personnel participating in the validation work should have been appropriately trained.

4.6 Batch Manufacturing Documentation to be used should then be prepared after these
critical parameters of the process have been identified, machine settings, component
specifications and environmental conditions have been determined and specified.

4.7 A number of batches of the final product should then be produced. The number of

batches produced in this validation exercise should be sufficient to allow the normal
extent of variation and trends to be established and to provide sufficient data for
evaluation.
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4.13

4.14

5.1
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Data within the finally agreed parameters, from at least three consecutive batches, giving
product of the desired quality may be considered to constitute a proper validation of the
process.

The batches should be of the same size, and should be the same as the intended batch size
for full scale production. Where this is not possible, the reduced batch size should be
considered in the design of the protocol and when full scale production starts, the validity
of any assumptions made should be demonstrated.

Extensive testing should be performed on the product at various stages during the
manufacturing process of the batches, including the final product and its package.

The results should be documented in the validation report. The report should include at
least:

(a) a description of the process - Batch/Packaging Document, including details of
critical steps;

(b) a detailed summary of the results obtained from in-process and final testing,
including data from failed tests. When raw data are not included reference
should be made to the sources used and where it can be found;

(c) any work done in addition to that specified in the protocol or any deviations
from the protocol should be formally noted along with an explanation;

(d) a review and comparison of the results with those expected; and

(e) formal acceptance/rejection of the work by the team/persons designated as
being responsible for the validation, after completion of any corrective action or
repeated work.

A conclusion and recommendation should be made on the extent of monitoring and the
in-process controls necessary for routine production, based on the results obtained.

These should be incorporated into the Batch Manufacturing and Batch Packaging
Documents and/or standard operating procedures (SOPs) for routine use. Limits and
frequencies should be specified. Actions to be taken in the event of the limits being
exceeded should be specified.

Batches manufactured as part of the validation exercise, and intended to be sold or
supplied, should have been manufactured under conditions that comply fully with the
requirements of Good Manufacturing Practice and the Marketing Authorization (where
applicable).

CONCURRENT VALIDATION
In certain cases, it may be appropriate to validate a process during routine production,

e.g. where the product is a different strength of a previously validated product, a different
tablet shape or where the process is well understood.
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5.2

5.3

5.4

5.5

6.1

6.2

6.3

6.4

7.

The decision to carry out concurrent validation should be made by appropriately
authorized personnel.

It is essential that the premises and equipment to be used during concurrent validation
have been qualified previously.

Prospective validation should be done in accordance with a validation protocol (see point
above).

The results should be documented in the validation report (see point above).
RETROSPECTIVE VALIDATION

Retrospective validation is based on a comprehensive review of historical data to provide
the necessary documentary evidence that the process is doing what it is believed to do.
This type of validation still requires the preparation of a protocol, the reporting of the
results of the data review, a conclusion and a recommendation.

Retrospective validation is not the preferred method of validation and should be used in
exceptional cases only. It is only acceptable for well established processes and will be
inappropriate where there have been changes in the composition of the product, operating
procedures or equipment.

Sufficient data should be reviewed to provide a statistically significant conclusion.
When the results of retrospective validation are considered satisfactory, it should serve
only as an indication that the process does not need to be subjected to validation in the

immediate future.

REVALIDATION

Note: See main text on *““Validation”. The need for periodic revalidation of non-sterile
processes is considered to be a lower priority than for sterile processes.

7.1

In the case of standard processes on conventional equipment a data review similar to
what would be required for Retrospective Validation may provide an adequate assurance
that the process continues under control. In addition the following points should also be
considered:

@) the occurrence of any changes in the master formula, methods or starting
material manufacturer, equipment and/or instruments;

(b) equipment calibrations and preventative maintenance carried out;

(©) standard operating procedures (SOPs); and

(d)  cleaning and hygiene programme.



8.
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CHANGE CONTROL

Note: See main text on ““Validation™.

8.1

8.2

Products manufactured by processes subjected to changes should not be released for sale
without full awareness and consideration of the change and the impact on the process
validation.

Changes that are likely to require revalidation may include:

(@)
(b)
(©)

(d)
(e)

changes in the manufacturing process (e.g. mixing times, drying temperatures);
changes in the equipment (e.g. addition of automatic detection systems);

production area and support system changes (e.g. rearrangement of areas, new
water treatment method);

transfer of processes to another site; and

unexpected changes (e.g. those observed during self-inspection or during
routine analysis of process trend data).

**k*



