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	1. Good Manufacturing Practice  (GMP) in
pharmaceutical production
Why is GMP important?
• Poor quality medicines are not only a health hazard, but a waste of money for both
governments and individual consumers.
Poor quality medicines can damage health
• A poor quality medicine may contain toxic substances that have been unintentionally
added.
• A medicine that contains little or none of the claimed ingredient will not have the
intended therapeutic effect.
GMP helps boost pharmaceutical export opportunities
• Most countries will only accept import and sale of medicines that have been
manufactured to internationally recognized GMP.
• Governments seeking to promote their countries' export of pharmaceuticals can do so
by making GMP mandatory for all pharmaceutical production and by training their
inspectors in GMP requirements.
What is GMP?
Good manufacturing practice (GMP) is a system for ensuring that products are consistently
produced and controlled according to quality standards.
It is designed to minimize the risks involved in any pharmaceutical production that cannot be
eliminated through testing the final product. The main risks are:
• unexpected contamination of products, causing damage to health or even death;
• incorrect labels on containers, which could mean that patients receive the wrong
medicine;
• insufficient or too much active ingredient, resulting in ineffective treatment or adverse
effects.
GMP covers all aspects of production; from the starting materials, premises and equipment to
the training and personal hygiene of staff. Detailed, written procedures are essential for each
process that could affect the quality of the finished product. There must be systems to provide
documented proof that correct procedures are consistently followed at each step in the
manufacturing process - every time a product is made.
WHO has established detailed guidelines for good manufacturing practice. Many countries have
formulated their own requirements for GMP based on WHO GMP. Others have harmonized their
 


	2. requirements, for example  in the Association of South-East Asian Nations (ASEAN), in the
European Union and through the Pharmaceutical Inspection Convention.
Is GMP necessary if there is a quality control laboratory?
• Yes. Good quality must be built in during the manufacturing process; it cannot be
tested into the product afterwards. GMP prevents errors that cannot be eliminated
through quality control of the finished product.
• Without GMP it is impossible to be sure that every unit of a medicine is of the same
quality as the units of medicine tested in the laboratory.
Can manufacturers afford to implement GMP?
• Yes. Making poor quality products does not save money. In the long run, it is more
expensive finding mistakes after they have been made than preventing them in the first
place. GMP is designed to ensure that mistakes do not occur.
• Implementation of GMP is an investment in good quality medicines. This will improve
the health of the individual patient and the community, as well as benefiting the
pharmaceutical industry and health professionals.
• Making and distributing poor quality medicines leads to loss of credibility for everyone:
both public and private health care and the manufacturer.
WHO works to strengthen GMP
WHO GMP guidelines are available online. If you require more information, please contact
the WHO representative in your country, your WHO regional office or WHO headquarters in
Geneva.
Enquiries can be made through:
Dr S. Kopp
Scientist
Quality Assurance and Safety of Medicines
Essential Drugs and Medicines Policy Department
World Health Organization
1211 Geneva 27
Switzerland
E-mail: gmp@who.int
Fax: (+ 41 22) 791 4730
WHO Basic Training Modules on GMP (A resource and study pack for trainers) are also
available.
Enquiries can be made through:
Dr K. Morimoto
Project Coordinator for SPMI
Quality Assurance and Safety of Medicines
 


	3. Essential Drugs and  Medicines Policy Department
World Health Organization
1211 Geneva 27
Switzerland
E-mail: morimotok@who.int
Fax: (+ 41 22) 791 4730
WHO GMP - Chapter One:
Quality management & Validation
WHO good manufacturing practices:
main principles for pharmaceutical products
Quality management in the drug industry: philosophy and essential elements
Good practices in production and quality control
Validation of manufacturing processes
Authorized person—role, functions and training
Quality management in the drug industry: philosophy and essential elements4,5
1. Quality assurance
2. Good manufacturing practices for pharmaceutical products (GMP)
3. Quality control
4. Sanitation and hygiene
5. Validation
Process validation
6. Complaints
7. Product recalls
8. Contract production and analysis
General
The contract giver
The contract accepter
The contract
9. Self-inspection and quality audits
Items for self-inspection
Self-inspection team
Frequency of self-inspection
Self-inspection report
Follow-up action
Quality audit
Suppliers' audits
10. Personnel
General
Key personnel
Training
Personal hygiene
11. Premises
General
Ancillary areas
Storage areas
 


	4. Weighing areas
Production area
Quality  control area
12. Equipment
13. Materials
General
Starting materials
Packaging materials
Intermediate and bulk products
Finished products
Rejected and recovered materials
Recalled products
Returned goods
Reagents and culture media
Reference standards
Waste materials
Miscellaneous
14. Documentation
General
Documents required
In the drug industry at large, quality management is defined as the aspect of management function that
determines and implements the "quality policy", i.e., the overall intentions and direction of an organization
regarding quality, as formally expressed and authorized by top management.
The basic elements of quality management are:
— an appropriate infrastructure or "quality system", encompassing the organizational
structure, procedures, processes, and resources; and
— systematic actions necessary to ensure adequate confidence that a product (or service)
will satisfy given requirements for quality. The totality of these actions is termed "quality
assurance".
Within an organization, quality assurance serves as a management tool. In contractual situations, quality
assurance also serves to generate confidence in the supplier.
In drug manufacture and supply the terminology may differ. In particular,
the term "quality system" is rarely used, and it is "quality assurance" that
usually embraces such elements as organizational structure, procedures, and processes.
The concepts of quality assurance, GMP, and quality control are interrelated aspects of quality management.
They are described here in order to emphasize their relationship and their fundamental importance to the
production and control of pharmaceutical products.
1. Quality assurance
1.1 Principle. "Quality assurance" is a wide-ranging concept covering all matters that individually or
collectively influence the quality of a product. It is the totality of the arrangements made with the object of
ensuring that pharmaceutical products are of the quality required for their intended use. Quality assurance
therefore incorporates GMP and other factors, including those outside the scope of this guide such as product
design and development.
 


	5. 1.2 The system  of quality assurance appropriate to the manufacture of pharmaceutical products should ensure
that:
(a) pharmaceutical products are designed and developed in a way that takes account of the
requirements of GMP and other associated codes such
as those of good laboratory practice (GLP)1 and good clinical practice (GCP);
(b) production and control operations are clearly specified in a written form and GMP
requirements are adopted;
(c) managerial responsibilities are clearly specified in job descriptions;
(d) arrangements are made for the manufacture, supply, and use of the correct starting and
packaging materials;
(e) all necessary controls on starting materials, intermediate products, and bulk products and
other in-process controls, calibrations, and validations are carried out;
(f) the finished product is correctly processed and checked, according to the defined
procedures;
(g) pharmaceutical products are not sold or supplied before the authorized persons (see also
section 10.6) have certified that each production batch
has been produced and controlled in accordance with the requirements of the marketing
authorization and any other regulations relevant to the production, control and release of
pharmaceutical products;
(h) satisfactory arrangements exist to ensure, as far as possible, that the pharmaceutical
products are stored by the manufacturer, distributed, and subsequently handled so that
quality is maintained throughout their shelf-life;
(i) there is a procedure for self-inspection and/or quality audit that regularly appraises the
effectiveness and applicability of the quality assurance system.
1.3 The manufacturer must assume responsibility for the quality of the pharmaceutical products to ensure
that they are fit for their intended use, comply
with the requirements of the marketing authorization and do not place patients
at risk due to inadequate safety, quality, or efficacy. The attainment of this
quality objective is the responsibility of senior management and requires the participation and commitment
of staff in many different departments and at all levels within the company, the company's suppliers, and the
distributors. To achieve the quality objective reliably there must be a comprehensively designed and
correctly implemented system of quality assurance incorporating GMP and quality control. It should be fully
documented and its effectiveness monitored. All parts of the quality assurance system should be adequately
staffed with competent personnel, and should have suitable and sufficient premises, equipment, and facilities.
2. Good manufacturing practices for pharmaceutical products (GMP)
2.1 Good manufacturing practice is that part of quality assurance which ensures that products are consistently
produced and controlled to the quality standards appropriate to their intended use and as required by the
marketing authorization. GMP rules are directed primarily to diminishing the risks, inherent in any
pharmaceutical production, that cannot be prevented completely through the testing of final products. Such
 


	6. risks are essentially  of two types: cross-contamination (in particular by unexpected contaminants) and mix-
ups (confusion) caused by false labels being put on containers. Under GMP:
(a) all manufacturing processes are clearly defined, systematically reviewed in the light of
experience, and shown to be capable of consistently manufacturing pharmaceutical products
of the required quality that comply with their specifications;
(b) critical steps of manufacturing processes and any significant changes made to the
processes are validated;
(c) all necessary facilities are provided, including:
(i) appropriately qualified and trained personnel;
(ii) adequate premises and space;
(iii) suitable equipment and services;
(iv) correct materials, containers, and labels;
(v) approved procedures and instructions;
(vi) suitable storage and transport; and
(vii) adequate personnel, laboratories, and equipment for in-process controls
under the responsibility of the production management;
(d) instructions and procedures are written in clear and unambiguous language, specifically
applicable to the facilities provided;
(e) operators are trained to carry out procedures correctly;
(f) records are made (manually and/or by recording instruments) during manufacture to show
that all the steps required by the defined procedures and instructions have in fact been taken
and that the quantity and quality of the product are as expected; any significant deviations
are fully recorded and investigated;
(g) records covering manufacture and distribution, which enable the complete history of a
batch to be traced, are retained in a comprehensible and accessible form;
(h) the proper storage and distribution of the products minimizes any risk to their quality;
(i) a system is available to recall any batch of product from sale or supply;
(j) complaints about marketed products are examined, the causes of quality defects
investigated, and appropriate measures taken in respect of the defective products and to
prevent recurrence.
3. Quality control
 


	7. 3.1 Quality control  is the part of GMP concerned with sampling, specifications, and testing and with the
organization, documentation, and release procedures which ensure that the necessary and relevant tests are
actually carried out and that materials are not released for use, nor products released for sale or supply, until
their quality has been judged to be satisfactory. Quality control is not confined to laboratory operations but
must be involved in all decisions concerning the quality of the product.
3.2 Each holder of a manufacturing authorization should have a quality control department.8 The
independence of quality control from production is considered fundamental. The quality control department
should be independent of other departments and under the authority of a person with appropriate
qualifications and experience, who has one or several control laboratories at his or her disposal. Adequate
resources must be available to ensure that all the quality control arrangements are effectively and reliably
carried out. The basic requirements for quality control are as follows:
(a) Adequate facilities, trained personnel and approved procedures must
be available for sampling, inspecting, and testing starting materials, packaging materials, and
intermediate, bulk, and finished products, and where appropriate for monitoring
environmental conditions for GMP purposes.
(b) Samples of starting materials, packaging materials, intermediate products, bulk products
and finished products must be taken by methods and personnel approved of by the quality
control department.
(c) Test methods must be validated.
(d) Records must be made (manually and/or by recording instruments) demonstrating that all
the required sampling, inspecting, and testing procedures have actually been carried out and
that any deviations have been fully recorded and investigated.
(e) The finished products must contain ingredients complying with the qualitative and
quantitative composition of the product described in the marketing authorization; the
ingredients must be of the required purity, in their proper container, and correctly labelled.
(f) Records must be made of the results of inspecting and testing materials
and intermediate, bulk, and finished products against specifications; product assessment
must include a review and evaluation of the relevant production documentation and an
assessment of deviations from specified procedures.
(g) No batch of product is to be released for sale or supply prior to certification by the
authorized person(s) that it is in accordance with the requirements
of the marketing authorization. In certain countries, by law, the batch release is a task of the
authorized person from the production department together with the authorized person from
the quality control department.
(h) Sufficient samples of starting materials and products must be retained to permit future
examination of the product if necessary; the retained product must be kept in its final pack
unless the pack is exceptionally large.
3.3 The quality control department as a whole will also have other duties, such as to establish, validate, and
implement all quality control procedures, to evaluate, maintain, and store the reference standards for
substances, to ensure the correct labelling of containers of materials and products, to ensure that the stability
of the active pharmaceutical ingredients and products is monitored, to participate in the investigation of
 


	8. complaints related to  the quality of the product, and to participate in environmental monitoring. All these
operations should be carried out in accordance with written procedures and, where necessary, recorded.
3.4 Assessment of finished products should embrace all relevant factors, including the production conditions,
the results of in-process testing, the manufacturing (including packaging) documentation, compliance with
the specification for the finished product, and an examination of the finished pack.
3.5 Quality control personnel must have access to production areas for sampling and investigation as
appropriate.
4. Sanitation and hygiene
4.1 A high level of sanitation and hygiene should be practised in every aspect of the manufacture of drug
products. The scope of sanitation and hygiene covers personnel, premises, equipment and apparatus,
production materials and containers, products for cleaning and disinfection, and anything that could become
a source of contamination to the product. Potential sources of contamination should be eliminated through an
integrated comprehensive programme of sanitation and hygiene. (For hygiene please refer to section 10,
"Personnel", and for sanitation to section 11, "Premises".)
5. Validation
5.1 Validation studies are an essential part of GMP and should be conducted in accordance with predefined
protocols. A written report summarizing recorded results and conclusions should be prepared and stored.
Processes and procedures should be established on the basis of a validation study and undergo periodic
revalidation to ensure that they remain capable of achieving the intended results. Particular attention should
be accorded to the validation of processing, testing, and cleaning procedures.
Process validation
5.2 Critical processes should be validated, prospectively or retrospectively.
5.3 When any new master formula or method of preparation 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.
5.4 Significant amendments to the manufacturing process, including any change in equipment or materials
that may affect product quality and/or the repro-ducibility of the process, should be validated.
6. Complaints
6.1 Principle. All complaints and other information concerning potentially defective products must be
carefully reviewed according to written procedures.
6.2 A person responsible for handling the complaints and deciding the measures to be taken should be
designated, together with sufficient supporting staff to assist him or her. If this person is different from the
authorized person, the latter should be made aware of any complaint, investigation, or recall.
6.3 There should be written procedures describing the action to be taken, including the need to consider a
recall, in the case of a complaint concerning a possible product defect.
 


	9. 6.4 Any complaint  concerning a product defect should be recorded with all the original details and
thoroughly investigated. The person responsible for quality control should normally be involved in the study
of such problems.
6.5 If product defect is discovered or suspected in a batch, consideration should be given to whether other
batches should be checked in order to determine whether they are also affected. In particular, other batches
that may contain reprocessed product from the defective batch should be investigated.
6.6 Where necessary, appropriate follow-up action, possibly including product recall, should be taken after
investigation and evaluation of the complaint.
6.7 All the decisions and measures taken as a result of a complaint should be recorded and referenced to the
corresponding batch records.
6.8 Complaints records should be regularly reviewed for any indication of specific or recurring problems that
require attention and might justify the recall of marketed products.
6.9 The competent authorities should be informed if a manufacturer is considering action following possibly
faulty manufacture, product deterioration, or any other serious quality problems with a product.
7. Product recalls
7.1 Principle. There should be a system to recall from the market, promptly and effectively, products known
or suspected to be defective.
7.2 A person responsible for the execution and coordination of recalls should be designated, as well as
sufficient staff to handle all aspects of the recalls with the appropriate degree of urgency. This person should
normally be independent of the sales and marketing organization. If this person is different from the
authorized person, the latter should be made aware of any recall operation.
7.3 There should be established written procedures, regularly checked and updated, for the organization of
any recall activity. Recall operations should be capable of being initiated promptly at least down to the level
of the hospital or pharmacy.
7.4 All competent authorities of all countries to which a given product may have been distributed should be
promptly informed of any intention to recall the product because it is, or is suspected of being, defective.
7.5 The distribution records should be readily available to the person(s) responsible for recalls, and they
should contain sufficient information on wholesalers and directly supplied customers (including, for exported
products, those who have received samples for clinical tests and medical samples) to permit an effective
recall.
7.6 The progress of the recall process should be recorded and a final report issued, including a reconciliation
between the delivered and recovered quantities of the products.
7.7 The effectiveness of the arrangements for recalls should be evaluated from time to time.
7.8 An instruction should be included to store recalled products in a secure segregated area while their fate is
decided.
8. Contract production and analysis
 


	10. 8.1 Principle. Contract  production and analysis must be correctly defined, agreed, and controlled in order to
avoid misunderstandings that could result in a product or work or analysis of unsatisfactory quality. There
must be a written contract between the contract giver and the contract accepter which clearly establishes the
duties of each party. The contract must clearly state the way in which the authorized person, in releasing each
batch of product for sale or issuing the certificate of analysis, exercises his or her full responsibility.
General
8.2 All arrangements for contract manufacture and analysis, including any proposed changes in technical or
other arrangements, should be in accordance with the marketing authorization for the product concerned.
8.3 There should be a written contract covering the manufacture and/or analysis arranged under contract and
any technical arrangements made in connection with it.
8.4 The contract should permit the contract giver to audit the facilities of the contract accepter.
8.5 In the case of contract analysis, the final approval for release must be given by the authorized person(s).
The contract giver
8.6 The contract giver is responsible for assessing the competence of the contract accepter in successfully
carrying out the work or tests required and for ensuring by means of the contract that the principles of GMP
described in this guide are followed.
8.7 The contract giver should provide the contract accepter with all the information necessary to carry out the
contracted operations correctly in accordance with the marketing authorization and any other legal
requirements. The contract giver should ensure that the contract accepter is fully aware of any problems
associated with the product, work, or tests that might pose a hazard to premises, equipment, personnel, other
materials, or other products.
8.8 The contract giver should ensure that all processed products and materials delivered by the contract
accepter comply with their specifications or that the product has been released by the authorized person(s).
The contract accepter
8.9 The contract accepter must have adequate premises, equipment, knowledge, and experience and
competent personnel to carry out satisfactorily the work ordered by the contract giver. Contract manufacture
may be undertaken only by a manufacturer who holds a manufacturing authorization.
8.10 The contract accepter should not pass to a third party any of the work entrusted to him or her under the
contract without the contract giver's prior evaluation and approval of the arrangements. Arrangements made
between the contract accepter and any third party should ensure that the manufacturing and analytical
information is made available in the same way as between the original contract giver and contract accepter.
8.11 The contract accepter should refrain from any activity that may adversely affect the quality of the
product manufactured and/or analysed for the contract giver.
The contract
8.12 A contract should be drawn up between the contract giver and the contract accepter that specifies their
respective responsibilities relating to the manufacture and control of the product. Technical aspects of the
 


	11. contract should be  drawn up by competent persons suitably knowledgeable in pharmaceutical technology,
analysis, and GMP. All arrangements for production and analysis must be in accordance with the marketing
authorization and agreed by both parties.
8.13 The contract should specify the way in which the authorized person releasing the batch for sale ensures
that each batch has been manufactured in, and checked for, compliance with the requirements of the
marketing authorization.
8.14 The contract should describe clearly who is responsible for purchasing, testing, and releasing materials
and for undertaking production and quality controls, including in-process controls, and who has
responsibility for sampling and analysis. In the case of contract analysis, the contract should state whether
or not the contract accepter should take samples at the premises of the manufacturer.
8.15 Manufacturing, analytical, and distribution records and reference samples should be kept by, or be
available to, the contract giver. Any records relevant to assessing the quality of a product in the event of
complaints or a suspected defect must be accessible and specified in the defect/recall procedures of the
contract giver.
8.16 The contract should describe the handling of starting materials, intermediate and bulk products, and
finished products if they are rejected. It should also describe the processing of information if the contract
analysis shows that the tested product must be rejected.
9. Self-inspection and quality audits
9.1 Principle. The purpose of self-inspection is to evaluate the manufacturer's compliance with GMP in all
aspects of production and quality control. The self-inspection programme should be designed to detect any
shortcomings in the implementation of GMP and to recommend the necessary corrective actions. Self-
inspections should be performed routinely, and may be, in addition, performed on special occasions, e.g. in
the case of product recalls or repeated rejections, or when an inspection by the health authorities is
announced. The team responsible for self-inspection should consist of personnel who can evaluate the
implementation of GMP objectively; all recommendations for corrective action should be implemented. The
procedure for self-inspection should be documented, and there should be an effective follow-up programme.
Items for self-inspection
9.2 Written instructions for self-inspection should be established to provide a minimum and uniform standard
of requirements. These may include questionnaires on GMP requirements covering at least the following
items:
(a) personnel
(b) premises including personnel facilities
(c) maintenance of buildings and equipment
(d) storage of starting materials and finished products
(e) equipment
(f) production and in-process controls
 


	12. (g) quality control
(h)  documentation
(i) sanitation and hygiene
(j) validation and revalidation programmes
(k) calibration of instruments or measurement systems
(l) recall procedures
(m) complaints management
(n) labels control
(o) results of previous self-inspections and any corrective steps taken.
Self-inspection team
9.3 Management should appoint a self-inspection team from local staff who are expert in their own fields and
familiar with GMP. The members of the team may be appointed from inside or outside the company.
Frequency of self-inspection
9.4 The frequency at which self-inspections are conducted may depend on company requirements.
Self-inspection report
9.5 A report should be made at the completion of a self-inspection. The report should include:
(a) self-inspection results
(b) evaluation and conclusions
(c) recommended corrective actions.
Follow-up action
9.6 The company management should evaluate both the self-inspection report and the corrective actions as
necessary.
Quality audit
9.7 It may be useful to supplement self-inspections with a quality audit. A quality audit consists of an
examination and assessment of all or part of a quality system with the specific purpose of improving it. A
quality audit is usually conducted by outside or independent specialists or a team designated by the
management for this purpose. Such audits may also be extended to suppliers and contractors (see section 8,
"Contract production and analysis").
Suppliers' audits
 


	13. 9.8 The quality  control department should have responsibility together with other relevant departments for
approving suppliers who can reliably supply starting and packaging materials that meet established
specifications.
9.9 Before suppliers are approved and included in the specifications they should be evaluated. The evaluation
should take into account a supplier's history and the nature of the materials to be supplied. If an audit is
required, it should determine the supplier's ability to conform with GMP standards for active pharmaceutical
ingredients (see section 18).
10. Personnel
10.1 Principle. The establishment and maintenance of a satisfactory system of quality assurance and the
correct manufacture and control of pharmaceutical products and active ingredients rely upon people. For this
reason there must be sufficient qualified personnel to carry out all the tasks for which the manufacturer is
responsible. Individual responsibilities should be clearly understood by the individuals concerned and
recorded as written descriptions. All personnel should be aware of the principles of GMP that affect them.
General
10.2 The manufacturer should have an adequate number of personnel with the necessary qualifications and
practical experience. The responsibilities placed on any one individual should not be so extensive as to
present any risk to quality.
10.3 The manufacturer should have an organization chart. All responsible staff should have their specific
duties recorded in written descriptions and adequate authority to carry out their responsibilities. Their duties
may be delegated to designated deputies of a satisfactory qualification level. There should be no gaps or
unexplained overlaps in the responsibilities of personnel concerned with the application of GMP.
10.4 All personnel should be aware of the principles of GMP that affect them and receive initial and
continuing training, including hygiene instructions, relevant to their needs. All personnel should be
motivated to support the establishment and maintenance of high-quality standards.
10.5 Steps should be taken to prevent unauthorized people from entering production, storage, and quality
control areas. Personnel who do not work in these areas should not use them as a passageway.
Key personnel
10.6 Key personnel include the head of production, the head of quality control, the head of sales/distribution,
and the authorized person(s). Normally, key posts should be occupied by full-time personnel. The heads of
production and quality control should be independent of each other. In large organizations, it may be
necessary to delegate some of the functions; however, the responsibility cannot be delegated.
10.7 Key personnel responsible for supervising the manufacture and quality control of pharmaceutical
products should possess the qualifications of a scientific education and practical experience required by
national legislation. Their education should include the study of an appropriate combination of (a) chemistry
(analytical or organic) or biochemistry, (b) chemical engineering, (c) microbiology, (d) pharmaceutical
sciences and technology, (e) pharmacology and toxicology, (f) physiology, or (g) other related sciences.
They should also have adequate practical experience in the manufacture and quality assurance of
pharmaceutical products. In order to gain such experience, a preparatory period may be required, during
which they should exercise their duties under professional guidance. The scientific education and practical
experience of experts should be such as to enable them to exercise independent professional judgement,
 


	14. based on the  application of scientific principles and understanding to the practical problems encountered in
the manufacture and quality control of pharmaceutical products.
10.8 The heads of the production and quality control departments generally have some shared, or jointly
exercised, responsibilities relating to quality. These may include, depending on national regulations:
(a) the authorization of written procedures and other documents, including amendments;
(b) the monitoring and control of the manufacturing environment;
(c) plant hygiene;
(d) process validation and calibration of analytical apparatus;
(e) training, including the application and principles of quality assurance;
(f) the approval and monitoring of suppliers of materials;
(g) the approval and monitoring of contract manufacturers;
(h) the designation and monitoring of storage conditions for materials and products;
(i) the retention of records;
(j) the monitoring of compliance with GMP requirements;
(k) the inspection, investigation, and taking of samples, in order to monitor factors that may
affect product quality.
10.9 The head of the production department generally has the following responsibilities:
(a) to ensure that products are produced and stored according to the appropriate
documentation in order to obtain the required quality;
(b) to approve the instructions relating to production operations, including the in-process
controls, and to ensure their strict implementation;
(c) to ensure that the production records are evaluated and signed by a designated person
before they are made available to the quality control department;
(d) to check the maintenance of the department, premises, and equipment;
(e) to ensure that the appropriate process validations and calibrations of
control equipment are performed and recorded and the reports made available;
(f) to ensure that the required initial and continuing training of production personnel is
carried out and adapted according to need.
10.10 The head of the quality control department generally has the following responsibilities:
 


	15. (a) to approve  or reject starting materials, packaging materials, and intermediate, bulk, and
finished products;
(b) to evaluate batch records;
(c) to ensure that all necessary testing is carried out;
(d) to approve sampling instructions, specifications, test methods, and other quality control
procedures;
(e) to approve and monitor analyses carried out under contract;
(f) to check the maintenance of the department, premises and equipment;
(g) to ensure that the appropriate validations, including those of analytical procedures, and
calibrations of control equipment are done;
(h) to ensure that the required initial and continuing training of quality control personnel is
carried out and adapted according to need.
Other duties of the quality control department are summarized in section 3.2.
Training
10.11 The manufacturer should provide training in accordance with a written programme for all the
personnel whose duties take them into production areas or into control laboratories (including the technical,
maintenance, and cleaning personnel), and for other personnel whose activities could affect the quality of the
product.
10.12 Besides basic training on the theory and practice of GMP, newly recruited personnel should receive
training appropriate to the duties assigned to them. Continuing training should also be given, and its practical
effectiveness should be periodically assessed. Training programmes should be available, approved by the
head of either production or quality control, as appropriate. Training records should be kept.
10.13 Personnel working in areas where contamination is a hazard, e.g., clean areas or areas where highly
active, toxic, infectious, or sensitizing materials are handled, should be given specific training.
10.14 The concept of quality assurance and all the measures capable of improving its understanding and
implementation should be fully discussed during the training sessions.
10.15 Visitors or untrained personnel should preferably not be taken into the production and quality control
areas. If this is unavoidable, they should be given information in advance, particularly about personal
hygiene and the prescribed protective clothing. They should be closely supervised.
Personal hygiene
10.16 All personnel, prior or and during employment, as appropriate, should undergo health examinations.
Personnel conducting visual inspections should also undergo periodic eye examinations.
10.17 All personnel should be trained in the practices of personal hygiene. A high level of personal hygiene
should be observed by all those concerned with manufacturing processes. In particular, personnel should be
 


	16. instructed to wash  their hands before entering production areas. Signs to this effect should be posted and
instructions observed.
10.18 Any person shown at any time to have an apparent illness or open lesions that may adversely affect the
quality of products should not be allowed to handle starting materials, packaging materials, in-process
materials, or drug products until the condition is no longer judged to be a risk.
10.19 All employees should be instructed and encouraged to report to their immediate supervisor any
conditions (relating to plant, equipment, or personnel) that they consider may adversely affect the products.
10.20 Direct contact should be avoided between the operator's hands and starting materials, primary
packaging materials, and intermediate or bulk product.
10.21 To ensure protection of the product from contamination, personnel should wear clean body coverings
appropriate to the duties they perform, including appropriate hair covering. Used clothes, if reusable, should
be stored in separate closed containers until properly laundered and, if necessary, disinfected or sterilized.
10.22 Smoking, eating, drinking, chewing, and keeping plants, food, drink, smoking material, and personal
medicines should not be permitted in production, laboratory, and storage areas or in any other areas where
they might adversely influence product quality.
10.23 Personal hygiene procedures including the use of protective clothing should apply to all persons
entering production areas, whether they are temporary or full-time employees or non-employees—e.g.,
contractors' employees, visitors, senior managers, and inspectors.
11. Premises
11.1 Principle. Premises must be located, designed, constructed, adapted, and maintained to suit the
operations to be carried out. Their layout and design must aim to minimize the risk of errors and permit
effective cleaning and maintenance in order to avoid cross-contamination, build-up of dust or dirt, and, in
general, any adverse effect on the quality of products.
General
11.2 Premises should be situated in an environment that, when considered together with measures to protect
the manufacturing process, presents minimum risk of causing any contamination of materials or products.
11.3 Premises used for the manufacture of drug products should be suitably designed and constructed to
facilitate good sanitation.
11.4 Premises should be carefully maintained, and it should be ensured that repair and maintenance
operations do not present any hazard to the quality of products. Premises should be cleaned and, where
applicable, disinfected according to detailed written procedures.
11.5 Electrical supply, lighting, temperature, humidity, and ventilation should be appropriate and such that
they do not adversely affect, directly or indirectly, either the pharmaceutical products during their
manufacture and storage, or the accurate functioning of equipment.
11.6 Premises should be designed and equipped so as to afford maximum protection against the entry of
insects or other animals.
 


	17. Ancillary areas
11.7 Rest  and refreshment rooms should be separate from other areas.
11.8 Facilities for changing and storing clothes and for washing and toilet purposes should be easily
accessible and appropriate for the number of users. Toilets should not communicate directly with production
or storage areas.
11.9 Maintenance workshops should if possible be separated from production areas. Whenever parts and
tools are stored in the production area, they should be kept in rooms or lockers reserved for that use.
11.10 Animal houses should be well isolated from other areas, with separate entrance (animal access) and
air-handling facilities.
Storage areas
11.11 Storage areas should be of sufficient capacity to allow orderly storage of the various categories of
materials and products: starting and packaging materials, intermediates, bulk and finished products, products
in quarantine, and released, rejected, returned, or recalled products.
11.12 Storage areas should be designed or adapted to ensure good storage conditions. In particular, they
should be clean and dry and maintained within acceptable temperature limits. Where special storage
conditions are required (e.g., temperature, humidity) these should be provided, checked, and monitored.
11.13 Receiving and dispatch bays should protect materials and products from the weather. Reception areas
should be designed and equipped to allow containers of incoming materials to be cleaned if necessary before
storage.
11.14 Where quarantine status is ensured by storage in separate areas, these areas must be clearly marked and
their access restricted to authorized personnel. Any system replacing the physical quarantine should give
equivalent security.
11.15 There should normally be a separate sampling area for starting materials. If sampling is performed in
the storage area, it should be conducted in such a way as to prevent contamination or cross-contamination.
11.16 Segregation should be provided for the storage of rejected, recalled, or returned materials or products.
11.17 Highly active materials, narcotics, other dangerous drugs, and substances presenting special risks of
abuse, fire, or explosion should be stored in safe and secure areas.
11.18 Printed packaging materials are considered critical to the conformity of the pharmaceutical product to
its labelling, and special attention should be paid to the safe and secure storage of these materials.
Weighing areas (may belong to either storage or production areas)
11.19 The weighing of starting materials and the estimation of yield by weighing should usually be carried
out in separate weighing areas designed for that use, for example with provisions for dust control.
Production area
 


	18. 11.20 In order  to minimize the risk of a serious medical hazard due to cross-contamination, dedicated and
self-contained facilities must be available for the production of particular pharmaceutical products, such as
highly sensitizing materials (e.g., penicillins) or biological preparations (e.g., live microorganisms). The
production of certain other products, such as some antibiotics, hormones, cytotoxic substances, highly active
pharmaceutical products, and non-pharmaceutical products, should not be conducted in the same facilities.
The manufacture of technical poisons, such as pesticides and herbicides, should not normally be allowed in
premises used for the manufacture of pharmaceutical products. In exceptional cases, the principle of
campaign working in the same facilities can be accepted provided that specific precautions are taken and the
necessary validations are made.
11.21 Premises should preferably be laid out in such a way as to allow the production to take place in areas
connected in a logical order corresponding to the sequence of the operations and to the requisite cleanliness
levels.
11.22 The adequacy of the working and in-process storage space should permit the orderly and logical
positioning of equipment and materials so as to minimize the risk of confusion between different
pharmaceutical products or their components, to avoid cross-contamination, and to minimize the risk of
omission or wrong application of any of the manufacturing or control steps.
11.23 Where starting and primary packaging materials and intermediate or bulk products are exposed to the
environment, interior surfaces (walls, floors, and ceilings) should be smooth and free cracks and open joints,
should not shed particulate matter, and should permit easy and effective cleaning and, if necessary,
disinfection.
11.24 Pipework, light fittings, ventilation points, and other services should be designed and sited to avoid the
creation of recesses that are difficult to clean. As far as possible, for maintenance purposes, they should be
accessible from outside the manufacturing areas.
11.25 Drains should be of adequate size and equipped to prevent back-flow. Open channels should be
avoided where possible, but if they are necessary they should be shallow to facilitate cleaning and
disinfection.
11.26 Production areas should be effectively ventilated, with air-control facilities (including control of
temperature and, where necessary, humidity and filtration) appropriate to the products handled, to the
operations undertaken, and to the external environment. These areas should be regularly monitored during
production and non-production periods to ensure compliance with their design specifications.
11.27 Premises for the packaging of pharmaceutical products should be specifically designed and laid out so
as to avoid mix-ups or cross-contamination.
11.28 Production areas should be well lit, particularly where visual on-line controls are carried out.
Quality control area
11.29 Quality control laboratories should be separated from production areas. Areas where biological,
microbiological, or radioisotope test methods are employed should be separated from each other.
11.30 Control laboratories should be designed to suit the operations to be carried out in them. Sufficient
space should be given to avoid mix-ups and cross-contamination. There should be adequate suitable storage
space for samples, reference standards (if necessary, with cooling), and records.
 


	19. 11.31 The design  of the laboratories should take into account the suitability
of construction materials, prevention of fumes, and ventilation. Separate air-handling units and other
provisions are needed for biological, microbiological, and radioisotope laboratories.
11.32 A separate room may be needed for instruments to protect them against electrical interference,
vibration, contact with excessive moisture, and other external factors, or where it is necessary to isolate the
instruments.
12. Equipment
12.1 Principle. Equipment must be located, designed, constructed, adapted, and maintained to suit the
operations to be carried out. The layout and design of equipment must aim to minimize the risk of errors and
permit effective cleaning and maintenance in order to avoid cross-contamination, build-up of dust or dirt,
and, in general, any adverse effect on the quality of products.
12.2 Equipment should be installed in such a way as to minimize any risk of error or of contamination.
12.3 Fixed pipework should be clearly labelled to indicate the contents and, where applicable, the direction
of flow.
12.4 All service pipings and devices should be adequately marked and special attention paid to the provision
of non-interchangeable connections or adaptors for dangerous gases and liquids.
12.5 Balances and other measuring equipment of an appropriate range and precision should be available for
production and control operations and should be calibrated on a scheduled basis.
12.6 Production equipment should be designed, located, and maintained to serve its intended purpose.
12.7 Production equipment should be designed so that it can be easily and thoroughly cleaned on a scheduled
basis.
12.8 Control-laboratory equipment and instruments should be suited to the testing procedures undertaken.
12.9 Washing and cleaning equipment should be chosen and used so as not to be a source of contamination.
12.10 Production equipment should not present any hazard to the products. The parts of the production
equipment that come into contact with the product must not be reactive, additive, or absorptive to an extent
that would affect the quality of the product.
12.11 Defective equipment should, if possible, be removed from production and quality control areas, or at
least be clearly labelled as defective.
13. Materials
13.1 Principle. The main objective of a pharmaceutical plant is to produce finished products for patients' use
from a combination of materials (active, auxiliary, packaging). Special attention should be given to the
materials as such.
General
 


	20. 13.2 All incoming  materials and finished products should be quarantined immediately after receipt or
processing, until they are released for use or distribution.
13.3 All materials and products should be stored under the appropriate conditions established by the
manufacturer and in an orderly fashion to permit batch segregation and stock rotation by a first-in, first-out
rule.
Starting materials
(Please refer also to Part Three, section 18 (pp. 75–83).)
13.4 The purchase of starting materials is an important operation that should involve staff who have a
particular and thorough knowledge of the products and suppliers.
13.5 Starting materials should be purchased only from suppliers named in the relevant specification and,
where possible, directly from the producer. It is also recommended that the specifications established by the
manufacturer for the starting materials be discussed with the suppliers. It is of benefit that all aspects of the
production and control of the starting material in question, including handling, labelling, and packaging
requirements as well as complaints and rejection procedures, are discussed between the manufacturer and the
supplier.
13.6 For each consignment, the containers should be checked for integrity of package and seal and for
correspondence between the order, the delivery note, and the supplier's labels.
13.7 All incoming materials should be checked to ensure that the consignment corresponds to the order.
Containers should be cleaned where necessary and labelled, if required, with the prescribed data.
13.8 Damage to containers and any other problem that might adversely affect the quality of a material should
be recorded and reported to the quality control department and investigated.
13.9 If one delivery of material is made up of different batches, each batch must be considered as separate for
sampling, testing, and release.
13.10 Starting materials in the storage area should be appropriately labelled. Labels should bear at least the
following information:
(a) the designated name of the product and the internal code reference where applicable;
(b) the batch number(s) given by the supplier and on receipt by the manu-facturer, if any;
(c) where appropriate, the status of the contents (e.g., on quarantine, on test, released,
rejected, returned, recalled);
(d) where appropriate, an expiry date or a date beyond which retesting is necessary.
When fully computerized storage systems are used, not all of the above information need be in a legible form
on the label.
13.11 There should be appropriate procedures or measures to ensure the identity of the contents of each
container of starting material. Bulk containers from which samples have been drawn should be identified.
 


	21. 13.12 Only starting  materials released by the quality control department and within their shelf-life should be
used.
13.13 Starting materials should be dispensed only by designated persons, following a written procedure, to
ensure that the correct materials are accurately weighed or measured into clean and properly labelled
containers.
13.14 Each dispensed material and its weight or volume should be independently checked and the check
recorded.
13.15 Materials dispensed for each batch of the final product should be kept together and conspicuously
labelled as such.
Packaging materials
13.16 The purchase, handling, and control of primary and printed packaging materials shall be as for starting
materials.
13.17 Particular attention should be paid to printed packaging materials. They should be stored in secure
conditions so as to exclude the possibility of unauthorized access. Cut labels and other loose printed
materials should be stored and transported in separate closed containers so as to avoid mix-ups. Packaging
materials should be issued for use only by designated personnel following an approved and documented
procedure.
13.18 Each delivery or batch of printed or primary packaging material should be given a specific reference
number or identification mark.
13.19 Outdated or obsolete primary packaging material or printed packaging material should be destroyed
and its disposal recorded.
13.20 All products and packaging materials to be used should be checked on delivery to the packaging
department for quantity, identity, and conformity with the packaging instructions.
Intermediate and bulk products
13.21 Intermediate and bulk products should be kept under appropriate conditions.
13.22 Intermediate and bulk products purchased as such should be handled on receipt as though they were
starting materials.
Finished products
13.23 Finished products should be held in quarantine until their final release, after which they should be
stored as usable stock under conditions established by the manufacturer.
13.24 The evaluation of finished products and the documentation necessary for release of a product for sale
are described in section 16, "Good practices in quality control".
Rejected and recovered materials
 


	22. 13.25 Rejected materials  and products should be clearly marked as such and stored separately in restricted
areas. They should either be returned to the suppliers or, where appropriate, reprocessed or destroyed.
Whatever action is taken should be approved by authorized personnel and recorded.
13.26 The reprocessing of rejected products should be exceptional. It is permitted only if the quality of the
final product is not affected, if the specifications are met, and if it is done in accordance with a defined and
authorized procedure after evaluation of the risks involved. A record should be kept of the reprocessing. A
reprocessed batch should be given a new batch number.
13.27 The introduction of all or part of earlier batches, conforming to the required quality, into a batch of the
same product at a defined stage of manufacture should be authorized beforehand. This recovery should be
carried out in accordance with a defined procedure after evaluation of the risks involved, including any
possible effect on shelf-life. The recovery should be recorded.
13.28 The need for additional testing of any finished product that has been reprocessed, or into which a
recovered product has been incorporated, should be considered by the quality control department.
Recalled products
13.29 Recalled products should be identified and stored separately in a secure area until a decision is taken
on their fate. The decision should be made as soon as possible.
Returned goods
13.30 Products returned from the market should be destroyed unless it is certain that their quality is
satisfactory; they may be considered for resale, relabelling, or bulking with a subsequent batch only after
they have been critically assessed by the quality control department in accordance with a written procedure.
The nature of the product, any special storage conditions it requires, its condition and history, and the time
elapsed since it was issued should all be taken into account in this assessment. Where any doubt arises over
the quality of the product, it should not be considered suitable for reissue or reuse, although basic chemical
reprocessing to recover the active ingredient may be possible. Any action taken should be appropriately
recorded.
Reagents and culture media
13.31 All reagents and culture media should be recorded upon receipt or preparation.
13.32 Reagents made up in the laboratory should be prepared according to written procedures and
appropriately labelled. The label should indicate the concentration, standardization factor, shelf-life, the date
when restandardization is due, and the storage conditions. The label should be signed and dated by the person
preparing the reagent.
13.33 Both positive and negative controls should be applied to verify the suitability of culture media. The
size of the inoculum used in positive controls should be appropriate to the sensitivity required.
Reference standards
13.34 Reference standards may be available in the form of official reference standards. Reference standards
prepared by the producer should be tested, released, and then stored in the same way as official standards.
They should be kept under the responsibility of a designated person in a secure area.
 


	23. 13.35 Official reference  standards should be used only for the purpose described in the appropriate
monograph.
13.36 Secondary or working standards may be established by the application of appropriate tests and checks
at regular intervals to ensure standardization. All in-house reference standards should be based on official
reference standards, when available.
13.37 All reference standards should be stored and used in a manner that will not adversely affect their
quality.
Waste materials
13.38 Provision should be made for the proper and safe storage of waste materials awaiting disposal. Toxic
substances and flammable materials should be stored in suitably designed, separate, enclosed cupboards, as
required by national legislation.
13.39 Waste material should not be allowed to accumulate. It should be collected in suitable receptacles for
removal to collection points outside the buildings and disposed of safely and in a sanitary manner at regular
and frequent intervals.
Miscellaneous
13.40 Rodenticides, insecticides, fumigating agents, and sanitizing materials should not be permitted to
contaminate equipment, staring materials, packaging materials, in-process materials, or finished products.
14. Documentation
14.1 Principle. Good documentation is an essential part of the quality assurance system and, as such, should
be related to all aspects of GMP. Its aims are to define the specifications for all materials and methods of
manufacture and control, to ensure that all personnel concerned with manufacture know what to do and when
to do it, to ensure that authorized persons have all the information necessary to decide whether or not to
release a batch of a drug for sale, and to provide an audit trail that will permit investigation of the history of
any suspected defective batch. The design and use of documents depend upon the manufacturer. In some
cases some or all of the documents described below may be brought together, but they will usually be
separate.
General
14.2 Documents should be designed, prepared, reviewed, and distributed with care. They should comply with
the relevant parts of the manufacturing and marketing authorizations.
14.3 Documents should be approved, signed, and dated by appropriate au-thorized persons. No document
should be changed without authorization.
14.4 Documents should have unambiguous contents: the title, nature, and purpose should be clearly stated.
They should be laid out in an orderly fashion and be easy to check. Reproduced documents should be clear
and legible. The reproduction of working documents from master documents must not allow any error to be
introduced through the reproduction process.
14.5 Documents should be regularly reviewed and kept up to date. When a document has been revised, a
system should exist to prevent inadvertent use of the superseded version.
 


	24. 14.6 Where documents  require the entry of data, these entries should be clear, legible, and indelible.
Sufficient space should be provided for such entries.
14.7 Any alteration made to a document should be signed and dated; the alteration should permit the reading
of the original information. Where appro-priate, the reason for the alteration should be recorded.
14.8 Records should be made or completed when any action is taken and in such a way that all significant
activities concerning the manufacture of pharmaceutical products are traceable. Records and associated
standard operating procedures should be retained for at least one year after the expiry date of the finished
product.
14.9 Data may be recorded by electronic data-processing systems or by photographic or other reliable means.
Master formulae and detailed standard operating procedures relating to the system in use should be available
and the accuracy of the records should be checked. If documentation is handled by electronic data-processing
methods, only authorized persons should be able to enter or modify data in the computer, and there should be
a record of changes and deletions; access should be restricted by passwords or other means and the entry of
critical data should be independently checked. Batch records electronically stored should be protected by
back-up transfer on magnetic tape, microfilm, paper print-outs, or other means. It is particularly important
that, during the period of retention, the data are readily available.
Documents required
Labels
14.10 Labels applied to containers, equipment, or premises should be clear, unambiguous, and in the
company's agreed format. It is often helpful in addition to the wording on the labels to use colours to indicate
status (for example: quarantined, accepted, rejected, or clean).
14.11 All finished drug products should be identified by labelling, as required by the national legislation,
bearing at least the following information:
(a) the name of the drug product;
(b) a list of the active ingredients (if applicable, with the International Non-proprietary
Names), showing the amount of each present, and a statement of the net contents, e.g.,
number of dosage units, weight, or volume;
(c) the batch number assigned by the manufacturer;
(d) the expiry date in an uncoded form;
(e) any special storage conditions or handling precautions that may be necessary;
(f) directions for use, and warnings and precautions that may be necessary; and
(g) the name and address of the manufacturer or the company or the person responsible for
placing the product on the market.
14.12 For reference standards, the label or accompanying document should indicate concentration, date of
manufacture, expiry date, date the closure is first opened, and storage conditions, where appropriate.
 


	25. Specifications and testing  procedures
14.13 Testing procedures described in documents should be validated in the context of available facilities
and equipment before they are adopted for routing testing.
14.14 There should be appropriately authorized and dated specifications, in-cluding tests on identity, content,
purity, and quality, for starting and packaging materials and finished products; where appropriate, they
should also be available for intermediate or bulk products. Specifications for water, solvents, and reagents
(e.g., acids and bases) used in production should be included.
14.15 Each specification should be approved and maintained by the quality control unit. Specifications for
starting materials, intermediates, and bulk and finished products are referred to in sections 14.18–14.21.
14.16 Periodic revisions of the specifications may be necessary to comply with new editions of the national
pharmacopoeia or other official compendia.
14.17 Pharmacopoeias, reference standards, reference spectra, and other ref-erence materials should be
available in the quality control laboratory.
Specifications for starting and packaging materials
14.18 Specifications for starting and primary or printed packaging materials should provide, if applicable, a
description of the materials, including:
(a) the designated name (if applicable, the International Nonproprietary Name) and internal
code reference;
(b) the reference, if any, to a pharmacopoeial monograph; and
(c) qualitative and quantitative requirements with acceptance limits.
Depending on the company's practice other data may be added to the specification, such as:
(a) the supplier and the original producer of the materials;
(b) a specimen of printed materials;
(c) directions for sampling and testing, or a reference to procedures;
(d) storage conditions and precautions;
(e) the maximum period of storage before re-examination.
Packaging material should conform to specifications, with emphasis placed on the compatibility of the
material with the drug product it contains. The material should be examined for critical and major physical
defects as well as for the correctness of identity markings.
14.19 Documents describing testing procedures should state the required frequency for re-assaying each
starting material, as determined by its stability.
Specifications for intermediate and bulk products
 


	26. 14.20 Specifications for  intermediate and bulk products should be available if these are purchased or
dispatched, or if data obtained from intermediate products are used in the evaluation of the finished product.
The specifications should be similar to specifications for starting materials or for finished products, as
appropriate.
Specifications for finished products
14.21 Specifications for finished products should include:
(a) the designated name of the product and the code reference where applicable;
(b) the designated name(s) of the active ingredient(s) (if applicable, the International
Nonproprietary Name(s));
(c) the formula or a reference to the formula;
(d) a description of the dosage form and package details;
(e) directions for sampling and testing or a reference to procedures;
(f) the qualitative and quantitative requirements, with acceptance limits;
(g) the storage conditions and precautions, where applicable; and
(h) the shelf-life.
Master formulae
14.22 A formally authorized master formula should exist for each product and batch size to be manufactured.
14.23 The master formula should include:
(a) the name of the product, with a product reference code relating to its specification;
(b) a description of the dosage form, strength of the product, and batch
size;
(c) a list of all starting materials to be used (if applicable, with the International
Nonproprietary Names), with the amount of each, described using the designated name and a
reference that is unique to that material (mention should be made of any substance that may
disappear in the course of processing);
(d) a statement of the expected final yield with the acceptable limits, and of relevant
intermediate yields, where applicable;
(e) a statement of the processing location and the principal equipment to be used;
(f) the methods, or reference to the methods, to be used for preparing the critical equipment,
e.g., cleaning (especially after a change in product), assembling, calibrating, sterilizing;
 


	27. (g) detailed stepwise  processing instructions (e.g., checks on materials, pretreatments,
sequence for adding materials, mixing times, temperatures);
(h) the instructions for any in-process controls with their limits;
(i) where necessary, the requirements for storage of the products, including the container, the
labelling, and any special storage conditions;
(j) any special precautions to be observed.
Packaging instructions
14.25 Formally authorized packaging instructions should exist for each product, pack size, and type. These
should normally include, or make reference to:
(a) the name of the product;
(b) a description of its pharmaceutical form, strength, and method of application where
applicable;
(c) the pack size expressed in terms of the number, weight, or volume of the product in the
final container;
(d) a complete list of all the packaging materials required for a standard batch size, including
quantities, sizes, and types, with the code or reference number relating to the specifications
for each packaging material;
(e) where appropriate, an example or reproduction of the relevant printed packaging
materials and specimens, indicating where the batch number and expiry date of the product
have been marked;
(f) special precautions to be observed, including a careful examination of the packaging area
and equipment in order to ascertain the line clearance before operations begin;
(g) a description of the packaging operation, including any significant subsidiary operations,
and equipment to be used;
(h) details of in-process controls with instructions for sampling and acceptance limits.
Batch processing records
14.26 A batch processing record should be kept for each batch processed. It should be based on the relevant
parts of the currently approved master formula. The method of preparation of such records should be
designed to avoid transcription errors.
14.27 Before any processing begins, a check should be made that the equipment and work station are clear of
previous products, documents, or materials not required for the planned process, and that the equipment is
clean and suitable for use. This check should be recorded.
 


	28. 14.28 During processing,  the following information should be recorded at the time each action is taken, and
after completion the record should be dated and signed by the person responsible for the processing
operations:
(a) the name of the product;
(b) the number of the batch being manufactured;
(c) dates and times of commencement, of significant intermediate stages, and of completion
of production;
(d) the name of the person responsible for each stage of production;
(e) the initials of the operator(s) of different significant steps of production and, where
appropriate, of the person(s) who checked each of these operations (e.g., weighing);
(f) the batch number and/or analytical control number and the quantity of each starting
material actually weighed (including the batch number and amount of any recovered or
reprocessed material added);
(g) any relevant processing operation or event and the major equipment used;
(h) the in-process controls performed, the initials of the person(s) carrying them out, and the
results obtained;
(i) the amount of product obtained at different and pertinent stages of manufacture (yield),
together with comments or explanations for significant deviations from the expected yield;
(j) notes on special problems including details, with signed authorization for any deviation
from the master formula.
Batch packaging records
14.29 A batch packaging record should be kept for each batch or part batch processed. It should be based on
the relevant parts of the packaging instructions, and the method of preparing such records should be designed
to avoid transcription errors.
14.30 Before any packaging operation begins, checks should be made that the equipment and work station
are clear of previous products, documents, or materials not required for the planned packaging operations,
and that equipment is clean and suitable for use. These checks should be recorded.
14.31 The following information should be recorded at the time each action is taken, and the date and the
person responsible should be clearly identified by signature or electronic password:
(a) the name of the product, the batch number, and the quantity of bulk product to be packed,
as well as the batch number and the planned quantity of finished product that will be
obtained, the quantity actually obtained, and the reconciliation;
(b) the date(s) and time(s) of the packaging operations;
(c) the name of the responsible person carrying out the packaging operation;
 


	29. (d) the initials  of the operators of the different significant steps;
(e) the checks made for identity and conformity with the packaging instructions, including
the results of in-process controls;
(f) details of the packaging operations carried out, including references
to equipment and the packaging lines used, and, when necessary, the instructions for keeping
the product unpacked or a record of returning product that has not been packaged to the
storage area;
(g) whenever possible, samples of the printed packaging materials used, including specimens
bearing the batch number, expiry date, and any additional overprinting;
(h) notes on any special problems, including details of any deviation from the packaging
instructions, with written authorization by an appropriate person;
(i) the quantities and reference number or identification of all printed packaging materials
and bulk product issued, used, destroyed, or returned to stock and the quantities of product
obtained to permit an adequate reconciliation.
Standard operating procedures (SOPs) and records
14.32 There should be standard operating procedures and records for the receipt of each delivery of starting
material and primary and printed packaging material.
14.33 The records of the receipts should include:
(a) the name of the material on the delivery note and the containers;
(b) the "in-house" name and/or code of material if different from (a);
(c) the date of receipt;
(d) the supplier's name and, if possible, manufacturer's name;
(e) the manufacturer's batch or reference number;
(f) the total quantity, and number of containers received;
(g) the batch number assigned after receipt;
(h) any relevant comment (e.g., state of the containers).
14.34 There should be standard operating procedures for the internal labelling, quarantine, and storage of
starting materials, packaging materials, and other materials, as appropriate.
14.35 Standard operating procedures should be available for each instrument and piece of equipment and
placed in close proximity to the equipment.
14.36 There should be standard operating procedures for sampling, which specify the person(s) authorized to
take samples.
 


	30. 14.37 The sampling  instructions should include:
(a) the method of sampling and the sampling plan;
(b) the equipment to be used;
(c) any precautions to be observed to avoid contamination of the material or any
deterioration in its quality;
(d) the amount(s) of sample(s) to be taken;
(e) instructions for any required subdivision of the sample;
(f) the type of sample container(s) to be used, and whether they are for aseptic sampling or
for normal sampling;
(g) any specific precautions to be observed, especially in regard to the sampling of sterile or
noxious material.
14.38 There should be a standard operating procedure describing the details of the batch (lot) numbering
system, with the objective of ensuring that each batch of intermediate, bulk, or finished product is identified
with a specific batch number.
14.39 The standard operating procedures for batch numbering that are applied to the processing stage and to
the respective packaging stage should be related to each other.
14.40 The standard operating procedure for batch numbering should assure that the same batch numbers will
not be repeatedly used; this applies also to reprocessing.
14.41 Batch-number allocation should be immediately recorded, e.g., in a logbook. The record should
include date of allocation, product identity, and size of batch.
14.42 There should be written procedures for testing materials and products at different stages of
manufacture, describing the methods and equipment to be used. The tests performed should be recorded.
14.43 Analysis records should include at least the following data:
(a) the name of the material or product and, where applicable, dosage form;
(b) the batch number and, where appropriate, the manufacturer and/or supplier;
(c) references to the relevant specifications and testing procedures;
(d) test results, including observations and calculations, and reference to any specifications
(limits);
(e) dates of testing;
(f) the initials of the persons who performed the testing;
 


	31. (g) the initials  of the persons who verified the testing and the calculations, where
appropriate;
(h) a clear statement of release or rejection (or other status decision) and the dated signature
of the designated responsible person.
14.44 Written release and rejection procedures should be available for materials and products, and in
particular for the release for sale of the finished product by an authorized person.
14.45 Records should be maintained of the distribution of each batch of a product in order to facilitate the
recall of the batch if necessary.
14.46 Standard operating procedures and associated records of actions taken or, where appropriate,
conclusions reached should be available for:
(a) equipment assembly and validation;
(b) analytical apparatus and calibration;
(c) maintenance, cleaning, and sanitization;
(d) personnel matters including qualification, training, clothing, and hygiene;
(e) environmental monitoring;
(f) pest control;
(g) complaints;
(h) recalls;
(i) returns.
14.47 Logbooks should be kept with major and critical equipment and should record, as appropriate, any
validations, calibrations, maintenance, cleaning, or repair operations, including dates and the identity of the
people who carried these operations out.
14.48 The use of major and critical equipment and the areas where products have been processed should be
appropriately recorded in chronological order.
14.49 There should be written procedures assigning responsibility for sanitation and describing in sufficient
detail the cleaning schedules, methods, equipment, and materials to be used and facilities to be cleaned. Such
written procedures should be followed.
 


	32. WHO GMP -  Chapter Two: Active
ingredients and excipients
2.
WHO good manufacturing practices: starting materials
Active pharmaceutical ingredients (bulk drug substances)
Pharmaceutical excipients
Active pharmaceutical ingredients (bulk drug
substances)1,2
Explanation
General considerations
Personnel
Premises
Equipment
Sanitation
Documentation
Retention of records and reference samples
Production
Explanation
Since there are fundamental distinctions between the production of bulk active pharmaceutical ingredients
and the formulation of finished pharmaceutical products, the strict application of GMP as set forth in the
main part of this guide is not always practical or necessary. The present supplementary guidelines outline
procedures and practices that manufacturers should employ to ensure that the methods, facilities, and
controls used for the production of active pharmaceutical ingredients are operated or managed so that such
products have the quality and purity appropriate for their use in finished pharmaceutical products.
General considerations
18.1 In the manufacture of active pharmaceutical ingredients, overall control is essential to ensure high
quality. Haphazard operations cannot be permitted in the manufacture of substances that may be used to save
life or to restore or promote health.
18.2 Recommended practices for the manufacture of active pharmaceutical ingredients are set out below.
Adherence to these practices, complementing the various control tests carried out from the beginning to the
end of the production cycle, will contribute substantially to the production of consistently uniform batches of
high-quality active pharmaceutical ingredients.
18.3 The manufacturer must assume responsibility for the quality of the active pharmaceutical ingredients
produced. The manufacturer alone can avoid mis-takes and prevent mishaps by exercising adequate care in
both production and control procedures. Full evidence of compliance with GMP should be given from the
step from which the processes or the starting materials used have a critical influence on the quality of the
active pharmaceutical ingredient. This step should be determined in each individual case by agreement
between the competent authority and the manufacturer.
 


	33. 18.4 The good  practices outlined below should be considered general guides; whenever necessary, they may
be adapted to meet individual needs provided the established standards of quality of the active
pharmaceutical ingredients are still achieved. The good practices are intended to apply to the manufacturing
processes (including packaging and labelling) used in the production of active pharmaceutical ingredients.
18.5 Sometimes several firms cooperate in the production (including packaging and labelling) of an active
pharmaceutical ingredient. It may also happen that a finished, packed, and labelled active pharmaceutical
ingredient is repacked and/or relabelled and given a new designation. Since such procedures constitute part
of a manufacturing operation, they should be subject to the relevant guidelines set out below.
18.6 The practices outlined below are intended to apply to active pharmaceutical ingredients for both human
and veterinary preparations.
Personnel
18.7 Each firm should employ personnel with the necessary qualifications and competence for the production
and quality control of active pharmaceutical ingredients. There should be an adequate number of staff with
appropriate education, technical knowledge, and practical experience related to the job they perform.
18.8 The firm should have a defined organization represented in a chart. Individual responsibilities should be
laid down in written instructions, to ensure that there are no gaps or overlaps. The responsibilities placed on
any one individual should not be so extensive as to incur any risk to quality.
18.9 Staff at all levels should be adequately trained for the tasks and responsibilities assigned to them.
18.10 Measures should be taken to ensure that no person affected by a disease in a communicable form or
having open lesions on the exposed surface of the body is engaged in any production step involving direct
contact with the active pharmaceutical ingredients.
Premises
18.11 Premises, including areas containing open tanks, should be of suitable construction. They should
provide a suitable environment for manufacturing operations and should be adequately adapted to and of a
sufficient size for their intended use. The premises should not contribute to actual or potential mix-ups or
contamination of the active pharmaceutical ingredients. The arrangement should provide for a logical work
flow.
18.12 For special purposes, such as the production of sterile products and of certain antibiotics, hormones,
and cytostatic substances, separate specifically designed enclosed areas with completely separate air-
handling systems should be provided.
18.13 To maintain hygienic working conditions, the premises should include facilities for changing clothes,
washing, and toilet purposes as well as for eating, drinking, and smoking.
Equipment
18.14 Manufacturing equipment should be designed, constructed, located, and maintained in such a way as
to:
(a) be suitable for its intended use;
 


	34. (b) facilitate thorough  cleaning;
(c) minimize the risk of contamination of products and containers during production; and
(d) facilitate efficient and, if applicable, validated and reliable operation.
18.15 Production and testing equipment should be cleaned, sterilized when necessary, used, and maintained
in accordance with specific written instructions. Before production of another product is started,
multipurpose equipment used should be thoroughly cleaned and checked for cleanliness. Appropriate records
of such procedures should be maintained.
18.16 If necessary, equipment used for production and testing should have been shown to be capable of
carrying out the processes for which it is intended.
18.17 Process-monitoring systems should be available where necessary. Measuring, recording, and control
equipment should be calibrated and checked at suitable intervals by appropriate methods. Appropriate
records of such tests should be maintained.
18.18 Defective equipment should be labelled immediately as defective and repaired or removed as soon as
possible. Technical maintenance and repair should be documented.
Sanitation
18.19 Written sanitation programmes should be available. These should include validated cleaning
procedures for premises and equipment, a quality standard for water, instructions for hygiene when
manufacturing and handling goods, and instructions relating to the health, hygienic practices, and clothing of
personnel and the disposal procedures for waste materials and unusable residues.
18.20 These programmes should be implemented; they should regularly be brought to the attention of the
personnel involved and emphasized during continued staff training.
18.21 Protective garments and other protective items appropriate to the processes being carried out should be
worn.
18.22 Eating, smoking, and unhygienic practices should not be permitted in manufacturing areas.
Documentation
Master formulae
18.23 Written instructions covering each stage of production, storage, and quality control should be
available, and they should be updated whenever necessary.
18.24 There should be a master formula setting out in writing the starting materials and packaging materials
(quality and quantity), as well as detailed production and quality control procedures for each active
pharmaceutical ingredient. Wherever possible, the master formula should be prepared for standard batch
sizes.
18.25 Competent persons experienced in production and quality control should be responsible for the content
and distribution within the firm of instructions and master formulae. These should be duly signed and dated.
 


	35. 18.26 Outdated master  formulae should be withdrawn but retained for reference. Copies of the master
formula should be prepared in a manner that will eliminate any possibility of transcription error.
18.27 In certain circumstances, for example in the first production runs follow-ing pilot development, the
master formula might need to be amended. Any amendments must be formally authorized and signed by
competent person(s). The amended document should be replaced at the earliest opportunity by a newly
prepared master formula.
Batch documentation
18.28 A batch manufacturing record should be completed during the production of each batch of
intermediate products and of active pharmaceutical ingredients. It should contain the relevant parts of the
master formula and should include the following:
(a) the name of the product (if applicable, the International Non-proprietary Name) or stage
and the size and number of the batch;
(b) the dates of the differents stages of production;
(c) production details, including reference to the main equipment used and yields;
(d) the batch or reference number (or analytical control number), if any, of starting materials
used in the production;
(e) a record of the in-process controls followed and the results obtained;
(f) details of, and signed authorization for, any deviation from the master formula (any
unplanned deviation being subject to investigation in relation to product quality);
(g) any recovered materials, and procedures applied;
(h) the initials of the operators and signature of the person responsible for the production
operations and the date of signature;
(i) all analytical records relating to the batch, or a reference that will permit their retrieval;
(j) a decision for the release or rejection of the batch with the date and signature of the
person responsible for the decision;
(k) the production record review (see section 16.15).
18.29 Where circumstances require the use of contract production and control facilities, this fact should be
stated in the batch record.
18.30 Data may be recorded by electronic data-processing systems or by photographic or other reliable
means. Master formulae and detailed standard operating procedures relating to the system in use should be
available and the accuracy of the records should be checked. If documentation is handled by electronic data-
processing methods, only authorized persons should be able to enter or modify data in the computer, and
there should be a record of changes and deletions; access should be restricted by passwords or other means,
and the entry of critical data should be independently checked. Batch records electronically stored should be
 


	36. protected by back-up  transfer on magnetic tape, microfilm, paper print-outs, or other means. It is particularly
important that, during the period of retention, the data are readily available.
Retention of records and reference samples
18.31 Records should be kept in such a way that activities concerning the production and quality control of
active pharmaceutical ingredients are traceable.
18.32 Records and reference samples of the active pharmaceutical ingredients, and where necessary of
intermediate products, should be retained at least one year beyond the expiry date of the finished product or
for a specified period if there is no expiry date.
Production
Processing procedures
18.33 Processing should be carried out in accordance with the master formula.
18.34 Steps that are critical for the quality of the active pharmaceutical ingredient should be defined and the
procedures applied should be validated.
18.35 Processing should be supervised and performed by competent persons.
18.36 During processing, vessels, containers, and significant equipment should be unambiguously labelled or
identified with the name of the product and the batch number.
18.37 Information on the daily activities in each processing department should be available in addition to the
batch documentation.
Starting materials
18.38 Starting materials should be received, quarantined, sampled, identified, examined for compliance with
established specifications, released or rejected, stored, labelled, and dispensed in accordance with written
instructions.
18.39 Some starting materials may not be tested for compliance because of the hazards involved (e.g.,
phosphorus pentachloride and dimethyl sulfate). This is acceptable when a batch certificate of analysis is
available from the vendor and when there is a reason based on safety or other valid considerations.
Intermediate products
18.40 Intermediate products should, where necessary, be tested in accordance with the specifications and
should be conspicuously labelled/identified and properly stored.
Active pharmaceutical ingredients
18.41 Each batch of finished active pharmaceutical ingredient must meet established specifications for
quality, purity, identity, and potency, including, where applicable, specifications for tests and limits for
residues of solvents and other reactants.
 


	37. 18.42 For the  production of sterile active pharmaceutical ingredients, section 17 ("Sterile pharmaceutical
products") may be applicable to the steps at which the process may have a critical influence on the quality
attributes of the finished pharmaceutical product.
Packaging
18.43 Care should be exercised when packaging materials are selected for active pharmaceutical ingredients.
The materials should have no detrimental effect on the substance, and should give adequate protection
against external influences and potential contamination. Suitable written specifications should be available.
18.44 Attention should be directed at all stages to the prevention of packaging errors. Sound procedures must
be employed to protect the quality of the product when it is packaged and to ensure that the correct labels are
applied to the containers.
18.45 The containers should be conspicuously marked with the following information:
(a) the name of the product;
(b) its quality, if specified;
(c) the batch number;
(d) the expiry or retest date, if specified;
(e) warnings, if required;
(f) storage conditions, if specified; and
(g) the names of the manufacturer and the supplier.
Quality control
18.46 Every manufacturer should have an independent quality control unit, the head of which is directly
responsible to the management of the firm. The principal duties of the quality control unit are listed below.
(a) It should approve:
(i) specifications and testing methods for starting materials, intermediate
products and, if required, packaging materials and active pharmaceutical
ingredients;
(ii) sampling procedures;
(iii) instructions regarding sanitation and hygiene;
(iv) reprocessing procedures for rejected batches or recovered materials;
(v) other instructions related to the quality of the product.
(b) It should be responsible for the release or rejection of starting materials, active
pharmaceutical ingredients, packaging materials, and, if required, intermediate products.
 


	38. (c) It should  ensure that the stability of active pharmaceutical ingredients is monitored.
(d) It should be responsible for the investigation of complaints related to the quality of active
pharmaceutical ingredients.
18.47 Every manufacturer should have access to a control laboratory. The laboratory should be staffed and
fully equipped for performing all quality control tests required. The tests should be performed in accordance
with written and validated procedures. Instruments should be calibrated at suitable intervals and reagents
should be of appropriate quality.
18.48 Where circumstances require the use of outside laboratories, this fact should be stated in the analytical
records.
Stability studies
18.49 A written stability-testing programme should be established for active pharmaceutical ingredients.
Stability-indicating methods should be used.
18.50 Samples should be stored in suitable containers and in simulated market containers at room
temperature or the recommended temperature and under stress conditions.
18.51 Expiry dates do not usually need to be set for active pharmaceutical ingredients. If testing does not
indicate a reasonable shelf-life, e.g., two years or more under anticipated storage conditions, then the product
can be labelled with an appropriate arbitrary expiry date and should be retested on or before that date.
Self-inspection and quality audits
18.52 In order to maintain strict adherence to GMP and to all manufacturing procedures and prescribed
controls, it is advisable for a firm to designate an expert or a team of experts to conduct regular independent
inspections of its overall production and control procedures. Such experts should be as independent as
possible in their inspection of production and control procedures.
18.53 Self-inspections and audits (see section 9) should be recorded.
Storage
18.54 Active pharmaceutical ingredients should be stored under conditions established by the manufacturer
on the basis of stability studies.
18.55 Records should be maintained on the distribution of each batch of an active pharmaceutical ingredient
in order to facilitate the recall of the batch if necessary, according to written procedures.
Complaints and defects
18.56 The manufacturer should maintain written instructions for dealing with complaints and defects
concerning the quality of active pharmaceutical ingredients.
18.57 All necessary action should be taken promptly, the complaints thoroughly investigated, and all facts
recorded.
 


	39. 18.58 The manufacturer  should have a system to allow review of all products that may have been affected by
a repetitive error or a failure in the procedures of the firm.
Rejected materials
18.59 The manufacturer should maintain written instructions concerning the handling of rejected materials,
whether starting materials, intermediate products, packaging materials, or active pharmaceutical ingredients.
Rejected materials should be conspicuously identified as such and stored in a controlled manner pending
destruction, reprocessing, or return to the supplier.
WHO GMP - Chapter Three: specific
pharmaceutical products
3.
WHO good manufacturing practices: specific pharmaceutical
products
Sterile pharmaceutical products
Biological products
Investigational pharmaceutical products for clinical trials in humans
Herbal medicinal products
Sterile pharmaceutical products1,2
Explanation
General
Manufacture of sterile preparations
Personnel
Premises
Equipment
Sanitation
Processing
Sterilization
Filtration of pharmaceutical products that cannot be
sterilized in their final container
Finishing of sterile products
Quality control
Explanation
These guidelines do not replace any of the sections in Parts One and Two but stress specific points for the
manufacture of sterile preparations to minimize the risks of microbiological, particulate, and pyrogen
contamination.
General
 


	40. 17.1 The production  of sterile preparations should be carried out in clean areas, entry to which should be
through airlocks for personnel and/or for goods. Clean areas should be maintained to an appropriate standard
of cleanliness and supplied with air that has passed through filters of an appropriate efficiency.
Table 1. Air classification system for manufacture of sterile products
Maximum number of particles permitted per
m3
Grade
0.5–5 mm >5 mm
Maximum number of viable microorganisms
permitted per m3
A
(Laminar-airflow
workstation)
3 500 none less than 1
B 3 500 none 5
C 350 000 2 000 100
D 3 500 000 20 000 500
17.2 The various operations of component preparation (such as containers and closures), product preparation,
filling, and sterilization should be carried out in separate areas within the clean area.
17.3 Clean areas for the production of sterile products are classified according to the required characteristics
of the air, in grades A, B, C, and D (see Table 1).
To obtain air of the required characteristics, methods specified by the national authorities should be used. It
should be noted that:
• Laminar-airflow systems should provide a homogeneous air speed of about 0.30 m/s for
vertical flow and about 0.45 m/s for horizontal flow but precise air speeds will depend on the
type of equipment.
• In order to reach the B, C, and D air grades, the number of air changes should generally be
higher than 20 per hour in a room with a good airflow pattern and appropriate HEPA (high-
efficiency particulate air) filters.
• Low values for contaminants are reliable only when a large number of air samples are
taken.
• The guidance given for the maximum permitted number of particles corresponds
approximately to the United States Federal Standard 209E (1992) as follows: Class 100
(grades A and B), Class 10 000 (grade C), and Class 100 000 (grade D).
It may not always be possible to demonstrate conformity with particular air standards at the point of fill when
filling is in progress, owing to the generation of particles or droplets from the product itself.
17.4 Each manufacturing operation requires an appropriate air cleanliness level in order to minimize the risks
of particulate or microbial contamination of the product or materials being handled. Section 17.5 gives the
minimum air grades required for different manufacturing operations. The particulate and microbiological
conditions given in Table 1 should be maintained in the zone immediately surrounding the product whenever
the product is exposed to the environment. These conditions should also be achieved throughout the
background environment if no personnel are present in the processing area, and if the standards fall for any
reason it should be possible to recover the conditions after a short "clean-up" period. The utilization of
absolute-barrier technology and automated systems to minimize human interventions in processing areas can
produce significant advantages in ensuring the sterility of manufactured products. When such techniques are
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