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CHAPTER 1 

PHARMACEUTICAL  QUALITY  SYSTEM 

 

PRINCIPLE  

 

The holder of a Manufacturing Authorisation must manufacture medicinal 

products so as to ensure that they are fit  for their intended use, comply with the 

requirements of the Marketing Authorisation or Clinical Trial Authorisation, as 

appropriate, 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 by staff in many 

different departments and at all levels within the company, by the companyôs 

suppliers and by its distributors. To achieve this quality objective reliably there 

must be a comprehensively designed and correctly implemented Pharmaceutical 

Quality System incorporating Good Manufacturing Practice and Quality Risk 

Management. It should be fully documented and its effectiveness monitored. All  

parts of the Pharmaceutical Quality System should be adequately resourced with 

competent personnel, and suitable and sufficient premises, equipment and 

facilities. There are additional legal responsibilities for the holder of the 

Manufacturing Authorisation and for the Qualified Person(s). 

The basic concepts of Quality Management, Good Manufacturing Practice (GMP) 

and Quality Risk Management are inter-related. They are described here in order to 

emphasise their relationships and their fundamental importance to the production 

and control of medicinal products. 

PHARMACEUTICAL  QUALITY  SYSTEM 1 

1.1 Quality Management is a wide-ranging concept, which covers all matters, which 

individually or collectively influence the quality of a product. It is the sum total of 

the organised arrangements made with the objective of ensuring that medicinal 

                                                           
1 National requirements require manufacturers to establish and implement an effective pharmaceutical 

quality assurance system. The term Pharmaceutical Quality System is used in this chapter in the interests 

of consistency with ICH Q10 terminology. For the purposes of this chapter these terms can be considered 

interchangeable 
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products are of the quality required for their intended use. Quality Management 

therefore incorporates Good Manufacturing Practice. 

1.2 GMP applies to the lifecycle stages from the manufacture of investigational 

medicinal products, technology transfer, commercial manufacturing through to 

product discontinuation. However the Pharmaceutical Quality System can extend 

to the pharmaceutical development lifecycle stage as described in ICH Q10, 

which while optional, should facilitate innovation and continual improvement and 

strengthen the link between pharmaceutical development and manufacturing 

activities. 

1.3 The size and complexity of the companyôs activities should be taken into 

consideration when developing a new Pharmaceutical Quality System or 

modifying an existing one. The design of the system should incorporate 

appropriate risk management principles including the use of appropriate tools. 

While some aspects of the system can be company-wide and others site-specific, 

the effectiveness of the system is normally demonstrated at the site level. 

1.4 A Pharmaceutical Quality System appropriate for the manufacture of medicinal 

products should ensure that: 

(i) Product realisation is achieved by designing, planning, implementing, 

maintaining and continuously improving a system that allows the consistent 

delivery of products with appropriate quality attributes; 

(ii) Product and process knowledge is managed throughout all lifecycle stages; 

(iii) Medicinal products are designed and developed in a way that takes account of 

the requirements of Good Manufacturing Practice; 

(iv) Production and control operations are clearly specified and Good 

Manufacturing Practice adopted; 

(v) Managerial responsibilities are clearly specified; 

(vi) Arrangements are made for the manufacture, supply and use of the correct 

starting and packaging materials, the selection and monitoring of suppliers 

and for verifying that each delivery is from the approved supply chain; 

(vii) Processes are in place to assure the management of outsourced activities; 

(viii) A state of control is established and maintained by developing and using 

effective monitoring and control systems for process performance and 

product quality; 

(ix) The results of product and processes monitoring are taken into account in 
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batch release, in the investigation of deviations, and, with a view to taking 

preventive action to avoid potential deviations occurring in the future; 

(x) All  necessary controls on intermediate products, and any other in-process 

controls and validations are carried out; 

(xi) Continual improvement is facilitated through the implementation of quality 

improvements appropriate to the current level of process and product 

knowledge; 

(xii) Arrangements are in place for the prospective evaluation of planned changes 

and their approval prior to implementation taking into account regulatory 

notification and approval where required; 

(xiii) After implementation of any change, an evaluation is undertaken to confirm 

the quality objectives were achieved and that there was no unintended 

deleterious impact on product quality; 

(xiv) An appropriate level of root cause analysis should be applied during the 

investigation of deviations, suspected product defects and other problems. 

This can be determined using Quality Risk Management principles. In 

cases where the true root cause(s) of the issue cannot be determined, 

consideration should be given to identifying the most likely root cause(s) 

and to addressing those. Where human error is suspected or identified as the 

cause, this should be justified having taken care to ensure that process, 

procedural or system based errors or problems have not been overlooked, if  

present. Appropriate corrective actions and/or preventive actions 

(CAPAs) should be identified and taken in response to investigations. The 

effectiveness of such actions should be monitored and assessed, in line 

with Quality Risk Management principles; 

(xv) Medicinal products are not sold or supplied before an Qualified Person has 

certified that each production batch has been produced and controlled in 

accordance with the requirements of the Marketing Authorisation and any 

other regulations relevant to the production, control and release of 

medicinal products; 

(xvi) Satisfactory arrangements exist to ensure, as far as possible, that the 

medicinal products are stored, distributed and subsequently handled so 

that quality is maintained throughout their shelf life; 

(xvii) There is a process for self-inspection and/or quality audit, which regularly 
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appraises the effectiveness and applicability of the Pharmaceutical Quality 

System. 

1.5 Senior management has the ultimate responsibility to ensure an effective 

Pharmaceutical Quality System is in place, adequately resourced and that roles, 

responsibilities, and authorities are defined, communicated and implemented 

throughout the organization. Senior managementôs leadership and active 

participation in the Pharmaceutical Quality System is essential. This leadership 

should ensure the support and commitment of staff at all levels and sites within 

the organization to the Pharmaceutical Quality System. 

1.6 There should be periodic management review, with the involvement of senior 

management, of the operation of the Pharmaceutical Quality System to identify 

opportunities for continual improvement of products, processes and the system 

itself. 

1.7 The Pharmaceutical Quality System  should be defined and documented.  A 

Quality Manual or equivalent documentation should be established and should 

contain a description of the quality management system including management 

responsibilities. 

 

GOOD MANUFACTURING PRACTICE FOR MEDICINAL  PRODUCTS 

1.8 Good Manufacturing Practice is that part of Quality Management which ensures 

that products are consistently produced and controlled to the quality standards 

appropriate to their intended use and as required by the Marketing Authorisation, 

Clinical Trial Authorisation or product specification. Good Manufacturing Practice 

is concerned with both production and quality control. The basic requirements of 

GMP are that: 

(i) All  manufacturing processes are clearly defined, systematically reviewed in 

the light of experience and shown to be capable of consistently 

manufacturing medicinal products of the required quality and complying 

with their specifications; 

(ii) Critical steps of manufacturing processes and significant changes to the 

process are validated; 

(iii) All  necessary facilities for GMP are provided including: 

¶ Appropriately qualified and trained personnel; 
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¶ Adequate premises and space; 

¶ Suitable equipment and services; 

¶ Correct materials, containers and labels; 

¶ Approved   procedures   and   instructions,   in   accordance   with   the 

Pharmaceutical Quality System; 

¶ Suitable storage and transport. 

(iv) Instructions and procedures are written in an instructional form in clear and 

unambiguous language, specifically applicable to the facilities provided; 

(v) Procedures are carried out correctly and operators are trained to do so; 

(vi) Records are made, manually and/or by recording instruments, during 

manufacture which demonstrate that all the steps required by the defined 

procedures and instructions were in fact taken and that the quantity and 

quality of the product was as expected; 

(vii) Any significant deviations are fully recorded, investigated with the objective 

of determining the root cause and appropriate corrective and preventive 

action implemented; 

(viii) Records of manufacture including distribution which enable the complete 

history of a batch to be traced are retained in a comprehensible and 

accessible form; 

(ix) The distribution of the products minimises any risk to their quality and takes 

account of good distribution practice; 

(x) A system is available to recall any batch of product, from sale or supply; 

(xi) Complaints about products are examined, the causes of quality defects 

investigated and appropriate measures taken in respect of the defective 

products and to prevent reoccurrence. 

QUALITY  CONTROL  

1.9 Quality Control is that part of Good Manufacturing Practice which is 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. The basic requirements of Quality Control are that: 
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(i) Adequate facilities, trained personnel and approved procedures are 

available for sampling and testing starting materials, packaging materials, 

intermediate, bulk, and finished products, and where appropriate for 

monitoring environmental conditions for GMP purposes; 

(ii) Samples of starting materials, packaging materials, intermediate products, 

bulk products and finished products are taken by approved personnel and 

methods; 

(iii) Test methods are validated; 

(iv) Records are made, manually and/or by recording instruments, which 

demonstrate that all the required sampling, inspecting and testing 

procedures were actually carried out. Any deviations are fully recorded and 

investigated; 

(v) The finished products contain active ingredients complying with the 

qualitative and quantitative composition of the Marketing Authorisation or 

Clinical Trial Authorisation, are of the purity required, and are enclosed 

within their proper containers and correctly labelled; 

(vi) Records are made of the results of inspection and that testing of materials, 

intermediate, bulk, and finished products is formally assessed against 

specification. Product assessment includes a review and evaluation of 

relevant production documentation and an assessment of deviations from 

specified procedures; 

(vii) No batch of product is released for sale or supply prior to certification by an 

Qualified Person that it is in accordance with the requirements of the 

relevant authorisations; 

(viii) Sufficient reference samples of starting materials and products are retained in 

accordance with Annex 19 to permit future examination of the product if  

necessary and that the sample is retained in the final pack. 

PRODUCT QUALITY  REVIEW  

1.10 Regular periodic or rolling quality reviews of all authorised medicinal products, 

including export only products, should be conducted with the objective of verifying 

the consistency of the existing process, the appropriateness of current 

specifications for both starting materials and finished product, to highlight any 

trends and to identify product and process improvements. Such reviews should 
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normally be conducted and documented annually, taking into account previous 

reviews, and should include at least: 

(i) A review of starting materials including packaging materials used in the 

product, especially those from new sources and in particular the review of 

supply chain traceability of active substances; 

(ii) A review of critical in-process controls and finished product results; 

(iii) A review of all batches that failed to meet established specification(s) and 

their investigation; 

(iv) A review of all significant deviations or non-conformances, their related 

investigations, and the effectiveness of resultant corrective and preventive 

actions taken; 

(v) A review of all changes carried out to the processes or analytical methods; 

(vi) A review of Marketing Authorization variations submitted, granted or 

refused, including those for third country (export only) dossiers; 

(vii) A review of the results of the stability monitoring programme and any 

adverse trends; 

(viii) A review of  all quality-related returns, complaints and recalls and the 

investigations performed at the time; 

(ix) A review of adequacy of any other previous product process or equipment 

corrective actions; 

(x) For new Marketing Authorisations and variations to Marketing 

Authorisations, a review of post-marketing commitments; 

(xi) The qualification status of relevant equipment and utilities, e.g. HVAC, 

water, compressed gases, etc; 

(xii) A review of any contractual arrangements as defined in Chapter 7 to ensure 

that they are up to date. 

1.11 The manufacturer and, where different, Marketing Authorisation holder should 

evaluate the results of the review and an assessment made as to whether 

corrective and preventive action or any revalidation should be undertaken, under 

the Pharmaceutical Quality System. There should be management procedures for 

the ongoing management and review of these actions and the effectiveness of  

these procedures verified during  self-inspection.  Quality reviews may be  

grouped by product type, e.g. solid dosage forms, liquid dosage forms, sterile 
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products, etc. where scientifically justified. 

Where the Marketing Authorisation holder is not the manufacturer, there should 

be a technical agreement in place between the various parties that defines their 

respective responsibilities in producing the product quality review. The Qualified 

Person responsible for final batch certification together with the Marketing 

Authorisation holder should ensure that the quality review is performed in a timely 

manner and is accurate. 

QUALITY RISK MANAGEMENT  

1.12 Quality Risk Management is a systematic process for the assessment, control, 

communication and review of risks to the quality of the medicinal product. It can 

be applied both proactively and retrospectively. 

1.13 The principles of Quality Risk Management are that: 

(i) The evaluation of the risk to quality is based on scientific knowledge, 

experience with the process and ultimately links to the protection of the 

patient; 

(ii) The level of effort, formality and documentation of the Quality Risk 

Management process is commensurate with the level of risk. 

Examples of the processes and applications of Quality Risk Management can be 

found inter alia in Annex 20 or ICHQ9. 
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CHAPTER 2 

PERSONNEL 

 

PRINCIPLE  

The correct manufacture of medicinal products relies upon people. For this 

reason there must be sufficient qualified personnel to carry out all the tasks which 

are the responsibility of the manufacturer. Individual responsibilities should be 

clearly understood by the individuals and recorded. All  personnel should be 

aware of the principles of Good Manufacturing Practice that affect them and 

receive initial and continuing training, including hygiene instructions, relevant to 

their needs. 

GENERAL  

2.1 The manufacturer should have an adequate number  of personnel with the 

necessary qualifications and practical experience. Senior management should 

determine and provide adequate and appropriate resources (human, financial, 

materials, facilities and equipment) to implement and maintain the 

Pharmaceutical Quality System and continually improve its effectiveness. The 

responsibilities placed on any one individual should not be so extensive as to 

present any risk to quality. 

2.2 The manufacturer must have an organization chart in which the relationships 

between the heads of Production, Quality Control and where applicable Head of 

Quality Assurance or Quality Unit referred to in point 2.5 and the position of the 

Qualified Person(s) are clearly shown in the managerial hierarchy. 

2.3 People in responsible positions should have specific duties recorded in written 

job 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 

those personnel concerned with the application of Good Manufacturing Practice. 

2.4 Senior management has the ultimate responsibility to ensure an effective 

Pharmaceutical Quality System is in place to achieve the quality objectives, and, 

that roles, responsibilities, and authorities are defined, communicated and 

implemented throughout the organisation. Senior management should establish a 
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quality policy that describes the overall intentions and direction of the company 

related to quality and should ensure continuing suitability and effectiveness of the 

Pharmaceutical Quality System and GMP compliance through participation in 

management review.  

KEY PERSONNEL 

2.5 Senior Management should appoint Key Management Personnel including the 

head of Production, the head of Quality Control, and if  at least one of these 

persons is not responsible for the release of products the Qualified Person(s) 

designated for the purpose. Normally, key posts should be occupied by full -time 

personnel. The heads of Production and Quality Control must be independent 

from each other. In large organizations, it may be necessary to delegate some of 

the functions listed in 2.7, 2.8 and 2.9. Additionally, depending on the size and 

organizational structure of the company, a separate Head of Quality Assurance or 

Head of the Quality Unit may be appointed. Where such a function exists 

usually some of the responsibilities described in 2.7, 2.8 and 2.9 are shared with 

the Head of Quality Control and Head of Production and senior management 

should therefore take care that roles, responsibilities, and authorities are defined. 

2.6 The duties of the Qualified Person(s) are described in the national requirements 

and can be summarised as follows:  

a) An Qualified Person must ensure that each batch of medicinal products has 

been manufactured and checked in compliance with the laws in force in that 

country and in accordance with the requirements of the Marketing 

Authorisation;  

b) The Qualified Person(s) must meet the qualification requirements laid down 

in the national legislation, they shall be permanently and continuously at the 

disposal of the holder of the Manufacturing Authorisation to carry out their 

responsibilities;  

c) The responsibilities of an Qualified Person may be delegated, but only to 

other Qualified Person(s). 

2.7 The head of Production generally has the following responsibilities: 

(i) To ensure that products are produced and stored according to the 

appropriate documentation in order to obtain the required quality; 
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(ii) To approve the instructions relating to production operations and to ensure 

their strict implementation; 

(iii) To ensure that the production records are evaluated and signed by an 

Qualified Person; 

(iv) To ensure the qualification and maintenance of his department, premises and 

equipment; 

(v) To ensure that the appropriate validations are done; 

(vi) To ensure that the required initial and continuing training of his department 

personnel is carried out and adapted according to need.  

2.8 The head of Quality Control generally has the following responsibilities: 

(i) To approve or reject, as he/she sees fit,  starting materials, packaging 

materials, intermediate, bulk and finished products; 

(ii) To ensure that all necessary testing is carried out and the associated 

records evaluated; 

(iii) To approve specifications, sampling instructions, test methods and other 

Quality Control procedures; 

(iv) To approve and monitor any contract analysts; 

(v) To  ensure  the  qualification  and  maintenance  of  his/her  department, 

premises and equipment; 

(vi) To ensure that the appropriate validations are done; 

(vii) To ensure that the required initial and continuing training of his department 

personnel is carried out and adapted according to need. 

Other duties of Quality Control are summarised in Chapter 6. 

2.9 The heads of Production, Quality Control and where relevant, Head of Quality 

Assurance or Head of Quality Unit, generally have some shared, or jointly 

exercised, responsibilities relating to quality including in particular the design, 

effective implementation, monitoring and maintenance of the Pharmaceutical 

Quality System. These may include, subject to any national regulations: 

(i) The authorisation of written procedures and other documents, including 

amendments; 

(ii) The monitoring and control of the manufacturing environment; 

(iii) Plant hygiene; 

(iv) Process validation 
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(v) Training; 

(vi) The approval and monitoring of suppliers of materials; 

(vii) The approval and monitoring of contract manufacturers and providers of 

other GMP related outsourced activities; 

(viii) The designation and monitoring of storage conditions for materials and 

products; 

(ix) The retention of records; 

(x) The monitoring of compliance with the requirements of Good Manufacturing 

Practice; 

(xi) The inspection, investigation, and taking of samples, in order to monitor 

factors which may affect product quality; 

(xii) Participation in management reviews of  process performance, product 

quality and of the Pharmaceutical Quality System and advocating continual 

improvement; 

(xiii) Ensuring that a timely and effective communication and escalation process 

exists to raise quality issues to the appropriate levels of management. 

TRAINING  

2.10 The manufacturer should provide training for all the personnel whose duties take 

them into production and storage 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. 

2.11 Besides the basic training on the theory and practice of the Pharmaceutical 

Quality System and Good Manufacturing Practice, 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 

either the head of Production or the head of Quality Control, as appropriate. 

Training records should be kept. 

2.12 Personnel working in areas where contamination is a hazard, e.g. clean areas or 

areas where highly active, toxic, infectious or sensitising materials are handled, 

should be given specific training. 
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2.13 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. 

2.14 The Pharmaceutical Quality System and all the measures capable of improving 

its understanding and implementation should be fully discussed during the 

training sessions. 

PERSONNEL HYGIENE 

2.15 Detailed hygiene programmes should be established and adapted to the different 

needs within the factory. They should include procedures relating to the health, 

hygiene practices and clothing of personnel. These procedures should be 

understood and followed in a very strict way by every person whose duties take 

him into the production and control areas. Hygiene programmes should be 

promoted by management and widely discussed during training sessions. 

2.16 All  personnel should receive medical examination upon recruitment. It must be 

the manufacturerôs responsibility that there are instructions ensuring that health 

conditions that can be of relevance to the quality of products come to the 

manufacturerôs knowledge. After the first medical examination, examinations 

should be carried out when necessary for the work and personal health. 

2.17 Steps should be taken to ensure as far as is practicable that no person affected by 

an infectious disease or having open lesions on the exposed surface of the body 

is engaged in the manufacture of medicinal products. 

2.18 Every person entering the manufacturing areas should wear protective garments 

appropriate to the operations to be carried out. 

2.19 Eating, drinking, chewing or smoking, or the storage of food, drink, smoking 

materials or personal medication in the production and storage areas should be 

prohibited. In general, any unhygienic practice within the manufacturing areas or 

in any other area where the product might be adversely affected should be 

forbidden. 
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2.20 Direct contact should be avoided between the operatorôs hands and the exposed 

product as well as with any part of the equipment that comes into contact with the 

products. 

2.21 Personnel should be instructed to use the hand-washing facilities. 

2.22 Any specific requirements for the manufacture of special groups of products, for 

example sterile preparations, are covered in the annexes. 

CONSULTANTS 

2.23 Consultants should have adequate education, training, and experience, or any 

combination thereof, to advise on the subject for which they are retained. 

Records should be maintained stating the name, address, qualifications, and type 

of service provided by these consultants. 
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CHAPTER 3 

PREMISES AND EQUIPMENT  

 

PRINCIPLE  

Premises and equipment must be located, designed, constructed, adapted and 

maintained to suit the operations to be carried out. Their layout and design must 

aim to minimise 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. 

PREMISES 

General 

3.1. Premises should be situated in an environment which, when considered together 

with measures to protect the manufacture, presents minimal risk of causing 

contamination of materials or products. 

3.2. Premises should be carefully maintained, ensuring that repair and maintenance 

operations do not present any hazard to the quality of products. They should be 

cleaned and, where applicable, disinfected according to detailed written 

procedures. 

3.3. Lighting, temperature, humidity and ventilation should be appropriate and such 

that they do not adversely affect, directly or indirectly, either the medicinal 

products during their manufacture and storage, or the accurate functioning of 

equipment. 

3.4. Premises should be designed and equipped so as to afford maximum protection 

against the entry of insects, rodents or other animals.. 

3.5. Steps should be taken in order to prevent the entry of unauthorised people. 

Production, storage and quality control areas should not be used as a right of 

way by personnel who do not work in them. 

Production Area 

3.6. Cross-contamination should be prevented for all products by appropriate design 
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and operation of manufacturing facilities. The measures to prevent 

crosscontamination should be commensurate with the risks. Quality Risk 

Management principles should be used to assess and control the risks. Depending 

of the level of risk, it may be necessary to dedicate premises and equipment for 

manufacturing and/or packaging operations to control the risk presented by some 

medicinal products. 

Dedicated facilities are required for manufacturing when a medicinal product 

presents a risk because:  

i. the risk cannot be adequately controlled by operational and/ or technical 

measures 

ii. scientific data from the toxicological evaluation does not support a 

controllable risk (e.g. allergenic potential from highly sensitising materials 

such as beta-lactams) or  

iii.  relevant residue limits, derived from the toxicological evaluation, cannot 

be satisfactorily determined by a validated analytical method.  

Further guidance can be found in Chapter 5 and in Annexes 2, 3, 4, 5 & 6. 

3.7. 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.  

3.8. The adequacy of the working and in-process storage space should permit the 

orderly and logical positioning of equipment and materials so as to minimise the 

risk of confusion between different medicinal products or their components, to 

avoid cross-contamination and to minimise the risk of omission or wrong 

application of any of the manufacturing or control steps.  

3.9. Where starting and primary packaging materials, intermediate or bulk products are 

exposed to the environment, interior surfaces (walls, floors and ceilings) should be 

smooth, free from cracks and open joints, and should not shed particulate matter 

and should permit easy and effective cleaning and, if necessary, disinfection.  

3.10. Pipework, light fittings, ventilation points and other services should be designed 

and sited to avoid the creation of recesses which are difficult to clean. As far as 

possible, for maintenance purposes, they should be accessible from outside the 

manufacturing areas 

3.11. Drains should be of adequate size, and have trapped gullies. Open channels should 
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be avoided where possible, but if necessary, they should be shallow to facilitate 

cleaning and disinfection.   

3.12. Production areas should be effectively ventilated, with air control facilities 

(including temperature and, where necessary ,humidity, pressure and filtration) 

appropriate both to the products handled, to the operations undertaken within them 

and to the external environment. 

3.13. Weighing of starting materials usually should be carried out in a separate weighing 

room designed for such use.  

3.14. In cases where dust is generated (e.g. during sampling, weighing, mixing and 

processing operations, packaging of dry products), specific provisions should be 

taken to avoid cross-contamination and facilitate cleaning.  

3.15. Premises for the packaging of medicinal products should be specifically designed 

and laid out so as to avoid mix-ups or cross-contamination. 

3.16. Production areas should be well lit, particularly where visual on-line controls are 

carried out 

3.17. In-process controls may be carried out within the production area provided they do 

not carry any risk to production. 

Storage Areas 

3.18. Storage areas should be of sufficient capacity to allow orderly storage of the 

various categories of materials and products: starting and packaging materials, 

intermediate, bulk and finished products, products in quarantine, released, 

rejected, returned or recalled. 

3.19. 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. 

3.20. Receiving and dispatch bays should protect materials and products from the 

weather. Receptions areas should be designed and equipped to allow containers of 

incoming materials to be cleaned where necessary before storage. 

3.21. Where quarantine status is ensured by storage in separate areas, these areas must 

be clearly marked and their access restricted to authorised personnel. Any system 

replacing the physical quarantine should give equivalent security. 

3.22. There should normally be a separate sampling area for starting materials. If 
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sampling is performed in the storage area, it should be conducted in such a way as 

to prevent contamination or cross-contamination. 

3.23. Segregated areas should be provided for the storage of rejected, recalled or returned 

materials or products. 

3.24. Highly active materials or products should be stored in safe and secure areas. 

3.25. Printed packaging materials are considered critical to the conformity of the 

medicinal products and special attention should be paid to the safe and secure 

storage of these materials. 

Quality Contro l Areas 

3.26. Quality Control laboratories should be separated from production areas. 

Laboratories for the control of biologicals, microbiologicals and radioisotopes, 

should also be separated from each other. 

3.27. 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 and records. 

3.28. Separate rooms may be necessary to protect sensitive instruments from vibration, 

electrical interference, humidity, etc. 

3.29. Special requirements are needed in laboratories handling particular substances, 

such as biological or radioactive samples. 

Ancillary Areas 

3.30. Rest and refreshment rooms should be separate from other areas. 

3.31. Facilities for changing clothes, and for washing and toilet purposes should be easily 

accessible and appropriate for the number of users. Toilets should not directly 

communicate with production or storage areas. 

3.32. Maintenance workshops should 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. 

3.33. Animal houses should be well isolated from other areas, with separate entrance 

(animal access) and air handling facilities. 

 

EQUIPMENT  
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3.34. Manufacturing equipment should be designed, located and maintained to suit its 

intended purpose. 

3.35. Repair and maintenance operations should not present any hazard to the quality of 

the products. 

3.36. Manufacturing equipment should be designed so that  it  can be easily and 

thoroughly cleaned. It should be cleaned according to detailed and written 

procedures and stored only in a clean and dry condition. 

3.37. Washing and cleaning equipment should be chosen and used in order not to be a 

source of contamination. 

3.38. Equipment should be installed in such a way as to prevent any risk of error or of 

contamination. 

3.39. 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 such an extent that it will affect the quality of 

the product and thus present any hazard. 

3.40. Balances and measuring equipment of an appropriate range and precision should 

be available for production and control operations. 

3.41. Measuring, weighing, recording and control equipment should be calibrated and 

checked at defined intervals by appropriate methods.  Adequate records of such 

tests should be maintained. 

3.42. Fixed pipework should be clearly labelled to indicate the contents and, where 

applicable, the direction of flow. 

3.43. Distilled, deionized and, where appropriate, other water pipes should be Sanitized, 

on frequently bases, according to written procedures that detail the action limits 

for. 

3.44. Defective equipment should, if possible, be removed from production and quality 

            control areas, or clearly labelled as defective
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CHAPTER 4 

DOCUMENTATION  

PRINCIPLE  

Good documentation constitutes an essential part of the quality assurance system 

and is key to operating in compliance with GMP requirements. The various 

types of documents and media used should be fully defined in the 

manufacturer's Quality Management System. Documentation may exist in a 

variety of forms, including paper-based, electronic or photographic media. The 

main objective of the system of documentation utilised must be to establish, 

control, monitor and record all activities which directly or indirectly impact on all 

aspects of the quality of medicinal products. The Quality Management System 

should include sufficient instructional detail to facilitate a common understanding 

of the requirements, in addition to providing for sufficient recording of the various 

processes and evaluation of any observations, so that ongoing application of the 

requirements may be demonstrated. 

There are two primary types of documentation used to manage and record GMP 

compliance: instructions (directions, requirements) and records/reports. 

Appropriate good documentation practice should be applied with respect to the 

type of document. 

Suitable controls should be implemented to ensure the accuracy, integrity, 

availability and legibility of documents. Instruction documents should be free from 

errors and available in writing. The term ówrittenô means recorded, or documented 

on media from which data may be rendered in a human readable form. 

REQUIRED GMP DOCUMENTATION (BY TYPE)  

Site Master File: A document describing the GMP related activities of the 

manufacturer. 

Instructions (directions, or requirements) type: 

Specifications: Describe in detail the requirements with which the products or 

materials used or obtained during manufacture have to conform. They serve as a 
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basis for quality evaluation. 

Manufacturing  Formulae, Processing, Packaging and Testing Instructions: 

Provide detail all the starting materials, equipment and computerised systems (if  

any) to be used and specify all processing, packaging, sampling and testing 

instructions. In-process controls and process analytical technologies to be 

employed should be specified where relevant, together with acceptance criteria. 

Procedures: (Otherwise known as Standard Operating Procedures, or SOPs), 

give directions for performing certain operations. 

Protocols: Give instructions for performing and recording certain discreet 

operations. 

Technical Agreements: Are agreed between contract givers and acceptors for 

outsourced activities. 

Record/Report type: 

Records: Provide evidence of various actions taken to demonstrate compliance 

with instructions, e.g. activities, events, investigations, and in the case of 

manufactured batches a history of each batch of product, including its distribution. 

Records include the raw data which is used to generate other records. For 

electronic records regulated users should define which data are to be used as raw 

data. At least, all data on which quality decisions are based should be defined as raw 

data. 

Certificates of Analysis: Provide a summary of testing results on samples of 

products or materials1 together with the evaluation for compliance to a stated 

specification. 

Reports: Document the conduct of particular exercises, projects or investigations, 

together with results, conclusions and recommendations. 

GENERATION AND CONTROL OF DOCUMENTATION  

4.1 All  types of document should be defined and adhered to. The requirements apply 

equally to all forms of document media types. Complex systems need to be 

understood, well documented, validated, and adequate controls should be in 

                                                           
1 Alternatively the certification may be based, in-whole or in-part, on the assessment of real time data 

(summaries and exception reports) from batch related process analytical technology (PAT), parameters 

or metrics as per the approved Marketing Authorisation dossier. 
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place. Many documents (instructions and/or records) may exist in hybrid forms, 

i.e. some elements as electronic and others as paper based. Relationships and 

control measures for master documents, official copies, data handling and records 

need to be stated for both hybrid and homogenous systems. Appropriate controls 

for electronic documents such as templates, forms, and master documents should 

be implemented. Appropriate controls should be in place to ensure the integrity 

of the record throughout the retention period. 

4.2 Documents should be designed, prepared, reviewed, and distributed with care. 

They should comply with the relevant parts of Product Specification Files, 

Manufacturing and Marketing Authorisation dossiers, as appropriate. The 

reproduction of working documents from master documents should not allow any 

error to be introduced through the reproduction process. 

4.3 Documents containing instructions should be approved, signed and dated by 

appropriate and authorised persons. Documents should have unambiguous contents 

and be uniquely identifiable. The effective date should be defined. 

4.4 Documents containing instructions should be laid out in an orderly fashion and be 

easy to check. The style and language of documents should fit  with their intended 

use. Standard Operating Procedures, Work Instructions and Methods should be 

written in an imperative mandatory style. 

4.5 Documents within the Quality Management System should be regularly reviewed 

and kept up-to-date. When a document has been revised, systems should be 

operated to prevent inadvertent use of superseded documents. 

4.6 Documents should not be hand-written; although, where documents require the 

entry of data, sufficient space should be provided for such entries. 

GOOD DOCUMENTATION PRACTICES  

4.7 Handwritten entries should be made in clear, legible, indelible way. 

4.8 Records should be made or completed at the time each action is taken and in such 

a way that all significant activities concerning the manufacture of medicinal 

products are traceable. 

4.9 Any alteration made to the entry on a document should be signed and dated; the 

alteration should permit the reading of the original information. Where 
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appropriate, the reason for the alteration should be recorded. 

RETENTION OF DOCUMENTS  

4.10 It should be clearly defined which record is related to each manufacturing activity 

and where this record is located. Secure controls must be in place to ensure the 

integrity of the record throughout  the retention period and validated where 

appropriate. 

4.11 Specific requirements apply to batch documentation which must be kept for one 

year after expiry of the batch to which it relates or at least five years after 

certification of the batch by the Qualified Person, whichever is the longer. For 

investigational medicinal products, the batch documentation must be kept for at 

least five years after the completion or formal discontinuation of the last clinical 

trial in which the batch was used. Other requirements for retention of 

documentation may be described in legislation in relation to specific types of 

product (e.g. Advanced Therapy Medicinal Products) and specify that longer 

retention periods be applied to certain documents. 

4.12 For other types of documentation, the retention period will  depend on the 

business activity which the documentation supports.  Critical documentation, 

including raw data (for example relating to validation or stability), which supports 

information in the Marketing Authorisation should be retained whilst the 

authorisation remains in force. It may be considered acceptable to retire certain 

documentation (e.g. raw data supporting validation reports or stability reports) 

where the data has been superseded by a full  set of new data. Justification for this 

should be documented and should take into account the requirements for retention 

of batch documentation; for example, in the case of process validation data, the 

accompanying raw data should be retained for a period at least as long as the records 

for all batches whose release has been supported on the basis of that validation 

exercise. 

The following section gives some examples of required documents. The quality 

management system should describe all documents required to ensure product 

quality and patient safety. 
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SPECIFICATIONS  

4.13 There should be appropriately authorised and dated specifications for starting and 

packaging materials, and finished products. where appropriate, they should be also 

available for intermediate or bulk products 

Specifications for starting and packaging materials 

4.14 Specifications for starting and primary or printed packaging materials should 

include or provide reference to, if  applicable: 

- A description of the materials, including: 

- The designated name and the internal code reference; 

- The reference, if  any, to a pharmacopoeial monograph; 

- The approved suppliers and, if  reasonable, the original producer of the 

material; 

- A specimen of printed materials; 

- Directions for sampling and testing 

- Qualitative and quantitative requirements with acceptance limits; 

- Storage conditions and precautions; 

- The maximum period of storage before re-examination. 

Specifications for intermediate and bulk products 

4.15 Specifications for intermediate and bulk products should be available for critical 

steps or if  these are purchased or dispatched. The specifications should be 

similar to specifications for starting materials or for finished products, as 

appropriate. 

Specifications for finished products 

4.16 Specifications for finished products should include or provide reference to: 

- The  designated  name  of  the  product  and  the  code  reference  where 

applicable; 

- The formula; 

- A description of the pharmaceutical form and package details; 

- Directions for sampling and testing; 
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- The qualitative and quantitative requirements, with the acceptance limits; 

- The storage conditions and any special handling precautions, where 

applicable; 

- The shelf-life. 

MANUFACTURING FORMULA AND PROCESSING INSTRUCTIONS  

Approved, written Manufacturing Formula and Processing Instructions should 

exist for each product and batch size to be manufactured. 

4.17 The Manufacturing Formula should include: 

- The name of the product, with a product reference code relating to its 

specification; 

- A description of the pharmaceutical form, strength of the product and batch 

size; 

- A list of all starting materials to be used, with the amount of each, described; 

mention should be made of any substance that may disappear in the course of 

processing; 

- A statement of the expected final yield with the acceptable limits, and of 

relevant intermediate yields, where applicable. 

4.18 The Processing Instructions should include: 

- A statement of the processing location and the principal equipment to be 

used; 

- The methods, or reference to the methods, to be used for preparing the critical 

equipment (e.g. cleaning, assembling, calibrating, sterilizing); 

- Checks that the equipment and work station are clear of previous products, 

documents or materials not required for the planned process, and that 

equipment is clean and suitable for use; 

- Detailed stepwise processing instructions [e.g. checks on materials, pre- 

treatments, sequence for adding materials, critical process parameters (time, 

temp etc)]; 

- The instructions for any in-process controls with their limits; 

- Where necessary, the requirements for bulk storage of the products; including 

the container, labeling and special storage conditions where applicable; 
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- Any special precautions to be observed. 

Packaging Instructions 

4.19 Approved Packaging Instructions for each product, pack size and type should 

exist. These should include, or have a reference to, the following: 

- Name of the product; including the batch number of bulk and finished product; 

- Description of its pharmaceutical form, and strength where applicable; 

- The pack size expressed in terms of the number, weight or volume of the 

product in the final container; 

- A complete list of all the packaging materials required, including quantities, 

sizes and types, with the code or reference number relating to the 

specifications of each packaging material; 

- Where appropriate, an example or reproduction of the relevant printed 

packaging materials, and specimens indicating where to apply batch number 

references, and shelf life of the product; 

- Checks that the equipment and work station are clear of previous products, 

documents or materials not required for the planned packaging operations 

(line clearance), and that equipment is clean and suitable for use; 

- Special precautions to be observed, including a careful examination of the 

area and equipment in order to ascertain the line clearance before operations 

begin; 

- A description of the packaging operation, including any significant subsidiary 

operations, and equipment to be used; 

- Details of in-process controls with instructions for sampling and acceptance 

limits. 

Batch Processing Record 

4.20 A Batch Processing Record should be kept for each batch processed. It should be 

based on the relevant parts of the currently approved Manufacturing Formula and 

Processing Instructions, and should contain the following information:  

- The name and batch number of the product;  

- Dates and times of commencement, of significant intermediate stages and of 

completion of production 
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- Identification (initials) of the operator(s) who performed each significant step 

of the process and, where appropriate, the name of any person who checked 

these operations; 

- The batch number and/or analytical control number as well as the quantities of 

each starting material actually weighed (including the batch number and 

amount of any recovered or reprocessed material added);  

- Any relevant processing operation or event and major equipment used;  

- A record of the in-process controls and the initials of the person(s) carrying 

them out, and the results obtained 

- The product yield obtained at different and pertinent stages of manufacture;  

-  Notes on special problems including details, with signed authorisation for any 

deviation from the Manufacturing Formula and Processing Instructions;  

- Approval by the person responsible for the processing operations. 

 

Note: Where a validated process is continuously monitored and controlled, then 

automatically generated reports may be limited to compliance summaries and 

exception / out-of-specification (OOS) data reports. 

Batch Packaging Record 

4.21 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. 

The batch packaging record should contain the following information: 

- The name and batch number of the product; 

- The date(s) and times of the packaging operations; 

- Identification (initials) of the operator(s) who performed each significant step 

of the process and, where appropriate, the name of any person who checked 

these operations; 

- Records of checks for identity and conformity with the packaging instructions, 

including the results of in-process controls; 

- Details of  the packaging operations carried out,  including references to 

equipment and the packaging lines used; 

- Whenever possible, samples of printed packaging materials used, including 

specimens of the batch coding, expiry dating and any additional overprinting; 
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- Notes on any special problems or unusual events including details, with 

signed authorisation for any deviation from the Packaging Instructions; 

- 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 obtained product,  in order to provide for  an adequate 

reconciliation. Where there are there are robust electronic controls in place 

during packaging there may be justification for not including this information; 

- Approval by the person responsible for the packaging operations. 

PROCEDURES AND RECORDS 

Receipt 

4.22 There should be written procedures and records for the receipt of each delivery of 

each starting material, (including bulk, intermediate or finished goods), primary, 

secondary and printed packaging materials. 

4.23 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.  date of receipt; 

d.  supplier's name and manufacturer's name, if Different; 

e. manufacturer's batch or reference number; 

f. total quantity, and number of containers received; 

g. The Internal Identification number assigned after receipt; 

h. any relevant comment  

4.24 There should be written procedures for the internal labeling, 

quarantine and storage of starting materials, packaging materials and 

other materials, as appropriate. 

Sampling 

4.25 There should be written procedures for sampling, which include the 

methods and equipment to be used, the amounts to be taken and any 

precautions to be observed to avoid contamination of the material or any 

deterioration in its quality. 
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Testing 

4.26 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. 

Other 

4.27 Written release and rejection procedures should be available for 

materials and products, and in particular for the certification for sale of 

the finished product by the Qualified Person(s). All  records should be 

available to the Qualified Person. A system should be in place to 

indicate special observations and any changes to critical data. 

4.28 Records should be maintained for the distribution of each batch of a 

product in order to facilitate recall of any batch, if  necessary. 

4.29 There should be written policies, procedures, protocols, reports and the 

associated records of actions taken or conclusions reached, where 

appropriate, for the following examples: 

- Validation and qualification of processes, equipment and systems; 

- Equipment assembly and calibration; 

- Technology transfer; 

- Maintenance, cleaning and sanitation; 

- Personnel matters including signature lists, training in GMP and technical 

matters, clothing and hygiene and verification of the effectiveness of training; 

- Environmental monitoring; 

- Pest control; 

- Complaints; 

- Recalls; 

- Returns; 

- Change control; 

- Investigations into deviations and non-conformances; 

- Internal quality/GMP compliance audits; 

- Summaries of records where appropriate (e.g. product quality review); 

- Supplier audits. 

4.30 Clear operating procedures should be available for major items of 
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manufacturing and test equipment. 

4.31 Logbooks should be kept  for major or  critical analytical testing,  

production equipment, and areas where product has been processed. They 

should be used to record in chronological order, as appropriate, any 

use of the area, equipment/method, calibrations, maintenance, cleaning 

or  repair  operations, including the dates and identity of people who 

carried these operations out. 

4.32 An inventory of documents within the Quality Management System 

should be maintained. 
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CHAPTER 5 

PRODUCTION 

 

PRINCIPLE  

Production operations must follow clearly defined procedures; they must comply 

with the principles of Good Manufacturing Practice in order to obtain products of 

the requisite quality and be in accordance with the relevant manufacturing and 

Marketing Authorizations. 

GENERAL  

5.1. Production should be performed and supervised by competent people. 

5.2. All handling of materials and products, such as receipt and quarantine, sampling, 

storage, labelling, dispensing, processing, packaging and distribution should be 

done in accordance with written procedures or instructions and recorded. 

5.3. All  incoming materials should be checked to ensure that the consignment 

corresponds to the order. Containers should be cleaned where necessary and 

labelled with the prescribed data. 

5.4. Damage to containers and any other problem which might adversely affect the 

quality of a material should be investigated, recorded and reported to the Quality 

Control Department. 

5.5. Incoming materials and finished products should be physically or administratively 

quarantined immediately after receipt or processing, until they have been released 

for use or distribution 

5.6. Intermediate and bulk products purchased as such should be handled on receipt as 

though they were starting materials 

5.7. 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 

5.8. Checks on yields, and reconciliation of quantities, should be carried out as 

necessary to ensure that there are no discrepancies outside acceptable limits 

5.9. Operations on different products should not be carried out simultaneously or 
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consecutively in the same room to avoid the risk of mix-up or cross-

contamination. 

5.10. At every stage of processing, products and materials should be protected from 

microbial and other contamination. 

5.11. When working with dry materials and products, special precautions should be 

taken to prevent the generation and dissemination of dust. This applies 

particularly to the handling of highly active or sensitizing materials. 

5.12. At all times during processing, all materials, bulk containers, major items of 

equipment and where appropriate rooms used should be labelled or otherwise 

identified with an indication of the product or material being processed, its 

strength (where applicable) and batch number. Where applicable, this indication 

should also mention the stage of production 

5.13. 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, clean, ...) 

5.14. Checks should be carried out to ensure that pipelines and other pieces of 

equipment used for the transportation of products from one area to another are 

connected in a correct manner 

5.15. Any deviation from instructions or procedures should be avoided as far as 

possible. If a deviation occur, it should be approved in writing by a competent 

person, with the involvement of the Quality Control Department when 

appropriate. 

5.16. Access to production premises should be restricted to authorised personnel. 

PREVENTION OF CROSS-CONTAMINATION IN PRODUCTION 

5.17. Normally, the production of non-medicinal products should be avoided in areas 

and with equipment destined for the production of medicinal products but, where 

justified, could be allowed where the measures to prevent cross-contamination 

with medicinal products described below and in Chapter 3 can be applied. The 

production and/or storage of technical poisons, such as pesticides (except where 

these are used for manufacture of medicinal products) and herbicides, should not 

be allowed in areas used for the manufacture and / or storage of medicinal 
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products 

5.18. Contamination of a starting material or of a product by another material or 

product should be prevented. This risk of accidental cross-contamination resulting 

from the uncontrolled release of dust, gases, vapours, aerosols, genetic material or 

organisms from active substances, other materials (starting or in-process), and 

products in process, from residues on equipment, and from operatorsô clothing 

should be assessed. The significance of this risk varies with the nature of the 

contaminant and that of the product being contaminated. Products in which cross 

contamination is likely to be most significant are those administered by injection 

and those given over a long time. However, contamination of all products poses a 

risk to patient safety dependent on the nature and extent of contamination. 

5.19. Cross-contamination should be prevented by attention to design of the premises 

and equipment as described in Chapter 3. This should be supported by attention to 

process design and implementation of any relevant technical or organizational 

measures, including effective and reproducible cleaning processes to control risk 

of cross-contamination. 

5.20. A Quality Risk Management process, which includes a potency and toxicological 

evaluation, should be used to assess and control the cross-contamination risks 

presented by the products manufactured. Factors including; facility/equipment 

design and use, personnel and material flow, microbiological controls, 

physicochemical characteristics of the active substance, process characteristics, 

cleaning processes and analytical capabilities relative to the relevant limits 

established from the evaluation of the products should also be taken into account. 

The outcome of the Quality Risk Management process should be the basis for 

determining the necessity for and extent to which premises and equipment should 

be dedicated to a particular product or product family. This may include 

dedicating specific product contact parts or dedication of the entire manufacturing 

facility. It may be acceptable to confine manufacturing activities to a segregated, 

self-contained production area within a multiproduct facility, where justified. 

5.21. The outcome of the Quality Risk Management process should be the basis for 

determining the extent of technical and organizational measures required to 

control risks for cross-contamination. These could include, but are not limited to, 

the following:  
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Technical Measures  

i. Dedicated manufacturing facility (premises and equipment); 

ii.  Self-contained production areas having separate processing equipment and 

separate heating, ventilation and air-conditioning (HVAC) systems. It may 

also be desirable to isolate certain utilities from those used in other areas;  

iii.  Design of manufacturing process, premises and equipment to minimize risk 

for cross-contamination during processing, maintenance and cleaning; 

iv. Use of ñclosed systemsò for processing and material/product transfer 

between equipment;  

v. Use of physical barrier systems, including isolators, as containment 

measures; 

vi. Controlled removal of dust close to source of the contaminant e.g. through 

localised extraction;  

vii.  Dedication of equipment, dedication of product contact parts or dedication of 

selected parts which are harder to clean (e.g. filters), dedication of 

maintenance tools; 

viii.  Use of single use disposable technologies; ix. Use of equipment designed for 

ease of cleaning; 

ix. Appropriate use of air-locks and pressure cascade to confine potential 

airborne contaminant within a specified area;  

x. Minimising the risk of contamination caused by recirculation or re-entry of 

untreated or insufficiently treated air;  

xi. Use of automatic clean in place systems of validated effectiveness; 

xii. For common general wash areas, separation of equipment washing, drying 

and storage areas. 

Organisational Measures  

i. Dedicating the whole manufacturing facility or a self-contained production 

area on a campaign basis (dedicated by separation in time) followed by a 

cleaning process of validated effectiveness;  

ii.  Keeping specific protective clothing inside areas where products with high 

risk of cross-contamination are processed;  
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iii.  Cleaning verification after each product campaign should be considered as a 

detectability tool to support effectiveness of the Quality Risk Management 

approach for products deemed to present higher risk;  

iv. Depending on the contamination risk, verification of cleaning of non product 

contact surfaces and monitoring of air within the manufacturing area and/or 

adjoining areas in order to demonstrate effectiveness of control measures 

against airborne contamination or contamination by mechanical transfer;  

v. Specific measures for waste handling, contaminated rinsing water and soiled 

gowning;  

vi. Recording of spills, accidental events or deviations from procedures; 

vii.  Design of cleaning processes for premises and equipment such that the 

cleaning processes in themselves do not present a cross-contamination risk;  

viii.  Design of detailed records for cleaning processes to assure completion of 

cleaning in accordance with approved procedures and use of cleaning status 

labels on equipment and manufacturing areas; 

ix. Use of common general wash areas on a campaign basis;  

x. Supervision of working behaviour to ensure training effectiveness and 

compliance with the relevant procedural controls. 

5.22. Measures to prevent cross-contamination and their  effectiveness should be 

checked periodically according to set procedures. 

VALIDATION  

5.23. Validation studies should reinforce Good Manufacturing Practice and be 

conducted in accordance with defined procedures. Results and conclusions should 

be recorded. 

5.24. When any new manufacturing 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. 

5.25. Significant amendments to the manufacturing process, including any change in 

equipment or materials, which may affect product quality and/or the 

reproducibility of the process should be validated. 
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5.26. Processes and procedures should undergo periodic critical revalidation to ensure 

that they remain capable of achieving the intended results. 

STARTING MATERIALS  

5.27. The selection, qualification, approval and maintenance of suppliers of starting 

materials, together with their purchase and acceptance, should be documented as 

part of the pharmaceutical quality system. The level of supervision should be 

proportionate to the risks posed by the individual materials, taking account of their 

source, manufacturing process, supply chain complexity and the final use to which 

the material is put in the medicinal product. The supporting evidence for each 

supplier / material approval should be maintained. Staff involved in these activities 

should have a current knowledge of the suppliers, the supply chain and the 

associated risks involved. Where possible, starting materials should be purchased 

directly from the manufacturer of the starting material. 

5.28. The quality requirements established by the manufacturer for the starting materials 

should be discussed and agreed with the suppliers. Appropriate aspects of the 

production, testing and control, including handling, labelling, packaging and 

distribution requirements, complaints, recalls and rejection procedures should be 

documented in a formal quality agreement or specification.  

5.29. For the approval and maintenance of suppliers of active substances and excipients, 

the following is required: 

 Active substances  

Supply chain traceability should be established and the associated risks, from 

active substance starting materials to the finished medicinal product, should be 

formally assessed and periodically verified. Appropriate measures should be put 

in place to reduce risks to the quality of the active substance. 

 The supply chain and traceability records for each active substance (including 

active substance starting materials) should be available and be retained by the 

manufacturer of the medicinal product.  
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Audits should be carried out at the manufacturers and distributors of active 

substances to confirm that they comply with the relevant good manufacturing 

practice and good distribution practice requirements. The holder of the 

manufacturing authorisation shall verify such compliance either by himself/herself 

or through an entity acting on his/her behalf under a contract. For veterinary 

medicinal products, audits should be conducted based on risk.  

Audits should be of an appropriate duration and scope to ensure that a full and 

clear assessment of GMP is made; consideration should be given to potential 

cross- contamination from other materials on site. The report should fully reflect 

The purchase of starting materials is an important operation which should involve 

staff who have a particular and thorough knowledge of the suppliers. 

what was done and seen on the audit with any deficiencies clearly identified. Any 

required corrective and preventive actions should be implemented. Further audits 

should be undertaken at intervals defined by the quality risk management process 

to ensure the maintenance of standards and continued use of the approved supply 

chain.  

Excipients  

Excipients and excipient suppliers should be controlled appropriately based on the 

results of a formalised quality risk assessment in accordance with the PIC/S 

Guideline PI 045-1 óGuidelines on the formalised risk assessment for ascertaining 

the appropriate Good Manufacturing Practice for excipients of medicinal products 

for human useô. 

5.30. For each delivery of starting material the containers should be checked for 

integrity of package, including tamper evident seal where relevant, and for 

correspondence between the delivery note, the purchase order, the supplierôs 

labels and approved manufacturer and supplier information maintained by the 

medicinal product manufacturer. The receiving checks on each delivery should be 

documented. 

5.31. If one material delivery is made up of different batches, each batch must be 
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considered as separate for sampling, testing and release.  

5.32. Starting materials in the storage area should be appropriately labelled (see section 

13). Labels should bear at least the following information: 

i. The designated name of the product and the internal code reference where 

applicable;  

ii.  A batch number given at receipt; 

iii.  Where appropriate, the status of the contents (e.g. in quarantine, on test, 

released, rejected);  

iv. Where appropriate, an expiry date or a date beyond which retesting is 

necessary. When fully computerised storage systems are used, all the 

above information need not necessarily be in a legible form on the label. 

5.33. There should be appropriate procedures or measures to assure the identity of the 

contents of each container of starting material. Bulk containers from which 

samples have been drawn should be identified (see Chapter 6).  

5.34. Only starting materials which have been released by the Quality Control 

department and which are within their retest date should be used.  

5.35. Manufacturers of finished products are responsible for any testing of starting 

materials1 as described in the marketing authorisation dossier. They can utilize 

partial or full test results from the approved starting material manufacturer but 

must, as a minimum, perform identification testing2 of each batch according to 

Annex 8. 

5.36. The rationale for the outsourcing of this testing should be justified and 

documented and the following requirements should be fulfilled: 

i. Special attention should be paid to the distribution controls (transport, 

wholesaling, storage and delivery) in order to maintain the quality 

characteristics of the starting materials and to ensure that test results remain 

applicable to the delivered material; 

                                                           
1 A similar approach should apply to packaging materials as stated in section 5.45 
2 Identity testing of starting materials should be performed according to the methods and the specifications of 

the relevant marketing authorisation dossier. 
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ii.  The medicinal product manufacturer should perform audits, either itself or 

via third parties, at appropriate intervals based on risk at the site(s) carrying 

out the testing (including sampling) of the starting materials in order to 

assure compliance with Good Manufacturing Practice and with the 

specifications and testing methods described in the marketing authorisation 

dossier;  

iii.  The certificate of analysis provided by the starting material 

manufacturer/supplier should be signed by a designated person with 

appropriate qualifications and experience. The signature assures that each 

batch has been checked for compliance with the agreed product specification 

unless this assurance is provided separately;  

iv. The medicinal product manufacturer should have appropriate experience in 

dealing with the starting material manufacturer (including experience via a 

supplier) including assessment of batches previously received and the history 

of compliance before reducing in-house testing. Any significant change in 

the manufacturing or testing processes should be considered;  

v. The medicinal product manufacturer should also perform (or via a separately 

approved contract laboratory) a full analysis at appropriate intervals based on 

risk  and compare the results with the material manufacturerôs or supplierôs 

certificate of analysis in order to check the reliability of the latter. Should 

this testing identify any discrepancy then an investigation should be 

performed and appropriate measures taken. The acceptance of certificates of 

analysis from the material manufacturer or supplier should be discontinued 

until these measures are completed. 

5.37. Starting materials should only be dispensed by designated persons, following a 

written procedure, to ensure that the correct materials are accurately weighed or 

measured into clean and properly labelled containers.  

5.38. Each dispensed material and its weight or volume should be independently 

checked and the check recorded. 

5.39. Materials dispensed for each batch should be kept together and conspicuously 

labelled as such. 
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PROCESSING OPERATIONS - INTERMEDIATE  AND BULK  PRODUCTS 

5.40. Before any processing operation is started, steps should be taken to ensure that the 

work area and equipment are clean and free from any starting materials, products, 

product residues or documents not required for the current operation 

5.41. Intermediate and bulk products should be kept under appropriate conditions. 

5.42. Critical processes should be validated (see "VALIDATION" in this Chapter) 

5.43. Any necessary in-process controls and environmental controls should be carried 

out and recorded. 

5.44. Any significant deviation from the expected yield should be recorded and 

investigated. 

 

PACKAGING MATERIALS  

5.45. The purchase, handling and control of primary and printed packaging materials 

should have similar attention to that given to starting material. 

5.46. Particular attention should be paid to printed materials. They should be stored in 

adequately secure conditions such to exclude unauthorised 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 authorised personnel following an approved and documented 

procedure. 

5.47. Each delivery or batch of printed or primary packaging material should be given a 

specific reference number or identification mark. 

5.48. Outdated or obsolete primary packaging material or printed packaging material 

should be destroyed and this disposal recorded. 

 

PACKAGING  OPERATIONS 

5.49. When setting up a programme for the packaging operations, particular attention 
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should be given to minimising the risk of cross-contamination, mix-ups or 

substitutions. Different products should not be packaged in close proximity unless 

there is physical segregation. 

5.50. Before packaging operations are begun, steps should be taken to ensure that the 

work area, packaging lines, printing machines and other equipment are clean and 

free from any products, materials or documents previously used, if these are not 

required for the current operation. The line-clearance should be performed 

according to an appropriate check-list 

5.51. The name and batch number of the product being handled should be displayed at 

each packaging station or line. 

5.52. 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. 

5.53. Containers for filling should be clean before filling. Attention should be given to 

avoiding and removing any contaminants such as glass fragments and metal 

particles. 

5.54. Normally, filling and sealing should be followed as quickly as possible by 

labelling. If it is not the case, appropriate procedures should be applied to ensure 

that no mix-ups or mislabelling can occur. 

5.55. The correct performance of any printing operation (for example code numbers, 

expiry dates) to be done separately or in the course of the packaging should be 

checked and recorded. Attention should be paid to printing by hand which should 

be re-checked at regular intervals. 

5.56. Special care should be taken when using cut-labels and when over-printing is 

carried out off-line. Roll-feed labels are normally preferable to cut-labels, in 

helping to avoid mix-ups 

5.57. Checks should be made to ensure that  any electronic code readers, label 

counters or similar devices are operating correctly. 
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5.58. Printed and embossed information on packaging materials should be distinct and 

resistant to fading or erasing. 

5.59. On-line control of the product during packaging should include at least checking 

the following: 

a) General appearance of the packages; 

b) Whether the packages are complete; 

c) Whether the correct products and packaging materials are used; 

d) Whether any over-printing is correct; 

e) Correct functioning of line monitors. 

Samples taken away from the packaging line should not be returned. 

5.60. Products which have been involved in an unusual event should only be 

reintroduced into the process after special inspection, investigation and approval 

by authorised personnel.  Detailed record should be kept of this operation. 

5.61. Any significant or unusual discrepancy observed during reconciliation of the 

amount of bulk product and printed packaging materials and the number of units 

produced should be investigated and satisfactorily accounted for before release. 

5.62. Upon completion of a packaging operation, any unused batch-coded packaging 

materials should be destroyed and the destruction recorded. A documented 

procedure should be followed if  uncoded printed materials are returned to stock. 

FINISHED PRODUCTS 

5.63. Finished products should be held in quarantine until their final release under 

conditions established by the manufacturer. 

5.64. The evaluation of finished products and documentation which is necessary before 

release of product for sale are described in Chapter 6 (Quality Control). 

5.65. After release, finished products should be stored as usable stock under 

conditions established by the manufacturer. 
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REJECTED, RECOVERED AND RETURNED MATERIALS  

5.66. 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 and recorded by authorised personnel. 

5.67. The reprocessing of rejected products should be exceptional. It is only permitted 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 authorised procedure after evaluation 

of the risks involved.  Record should be kept of the reprocessing. 

5.68. The recovery of all or part of earlier batches, which conform to the required quality 

by incorporation into a batch of the same product at a defined stage of 

manufacture should be authorised 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. 

5.69. The need for additional testing of any finished product which has been 

reprocessed, or into which a recovered product has been incorporated, should be 

considered by the Quality Control Department. 

5.70. Products returned from the market and which have left the control of the 

manufacturer should be destroyed unless without doubt their quality is 

satisfactory; they may be considered for re-sale, re-labelling or recovery 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 re-issue or re-use, although basic chemical re- 

processing to recover active ingredients may be possible. Any action taken 

should be appropriately recorded. 
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PRODUCT SHORTAGE DUE TO MANUFACTURING CONSTRAINTS :  

5.71. The manufacturer should report to the marketing authorisation holder (MAH) any 

constraints in manufacturing operations which may result in abnormal restriction 

in the supply. This should be done in a timely manner to facilitate reporting of the 

restriction in supply by the MAH, to the relevant competent authorities, in 

accordance with its legal obligations. 
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CHAPTER 6 

QUALITY CONTROL  

 

PRINCIPLE  

This chapter should be read in conjunction with all relevant sections of the GMP guide. 

Quality Control is concerned with sampling, specifications and testing as well as the 

organisation, documentation and release procedures which ensure that the necessary and 

relevant tests are carried out, and that materials are not released for use, nor products 

released for sale or supply, until their quality has been judged satisfactory. Quality 

Control is not confined to laboratory operations, but must be involved in all decisions 

which may concern the quality of the product. The independence of Quality Control from 

Production is considered fundamental to the satisfactory operation of Quality Control. 

GENERAL  

6.1 Each holder of a manufacturing authorisation should have a Quality Control 

Department. This department should be independent from other departments, and 

under the authority of a person with appropriate qualifications and experience, 

who has one or several control laboratories at his disposal. Adequate resources must 

be available to ensure that all the Quality Control arrangements are effectively and 

reliably carried out. 

6.2 The principal duties of the head of Quality Control are summarised in Chapter 2. 

The Quality Control Department as a whole will  also have other duties, such as to 

establish, validate and implement all quality control procedures, oversee the 

control of the reference and/or retention samples of materials and products when 

applicable, ensure the correct labelling of containers of materials and products, 

ensure the monitoring of the stability of the products, participate in the 

investigation of complaints related to the quality of the product, etc. All  these 

operations should be carried out in accordance with written procedures and, 

where necessary, recorded. 

6.3 Finished product assessment should embrace all relevant factors, including, but 

not limited to , production conditions, results of in-process testing, a review of 
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manufacturing (including packaging) documentation, compliance with Finished 

Product Specification and examination of the final finished pack. 

6.4 Quality Control personnel should have access to production areas for sampling and 

investigation as appropriate. 

GOOD QUALITY  CONTROL  LABORATORY  PRATCTICE  

6.5 Control laboratory premises and equipment should meet the general and specific 

requirements for Quality Control areas given in Chapter 3. Laboratory equipment 

should not be routinely moved between high risk areas to avoid accidental cross- 

contamination. In particular, the microbiological laboratory should be arranged so as 

to minimize risk of cross-contamination. 

6.6 The personnel, premises, and equipment in the laboratories should be appropriate 

to the tasks imposed by the nature and the scale of the manufacturing operations. The 

use of outside laboratories, in conformity with the principles detailed in Chapter 

7, Outsourced Activities, can be accepted for particular reasons, but this should 

be stated in the Quality Control records. 

Documentation 

6.7 Laboratory documentation should follow the principles given in Chapter 4. An 

important part of this documentation deals with Quality Control and the following 

details should be readily available to the Quality Control Department: 

i. Specifications; 

ii.  Procedures describing sampling, testing, records (including test 

worksheets and/or laboratory notebooks), recording and verifying; 

iii.  Procedures for and records of the calibration/qualification of instruments and 

maintenance of equipment; 

iv. A procedure for the investigation of Out of Specification and Out of Trend 

results; 

v. Testing reports and/or certificates of analysis; 

vi. Data from environmental (air, water and other utilities) monitoring, where 

required; 

vii.  Validation records of test methods, where applicable. 
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6.8 Any Quality Control documentation relating to a batch record should be retained 

following the principles given in Chapter 4 on retention of batch documentation. 

6.9 Some kinds of data (e.g. tests results, yields, environmental controls) should be 

recorded in a manner permitting trend evaluation. Any Out of Trend or Out of 

Specification data should be addressed and subject to investigation. 

6.10 In addition to the information which is part of the batch documentation, other raw 

data such as laboratory notebooks and/or records should be retained and readily 

available. 

Sampling 

6.11 The sample taking should be done and recorded in accordance with approved 

written procedures that describe: 

i. The method of sampling; 

ii.  The equipment to be used; 

iii.  The amount of the sample to be taken; 

iv. Instructions for any required sub-division of the sample; 

v. The type and condition of the sample container to be used; 

vi. The identification of containers sampled; 

vii.  Any special precautions to be observed, especially with regard to the sampling 

of sterile or noxious materials; 

viii.  The storage conditions; 

ix. Instructions for the cleaning and storage of sampling equipment. 

6.12 Samples should be representative of the batch of materials or products from 

which they are taken. Other samples may also be taken to monitor the most 

stressed part of a process (e.g. beginning or end of a process). The sampling plan 

used should be appropriately justified and based on a risk management approach. 

6.13 Sample containers should bear a label indicating the contents, with the batch 

number, the date of sampling and the containers from which samples have been 

drawn. They should be managed in a manner to minimize the risk of mix-up and to 

protect the samples from adverse storage conditions. 

6.14 Further guidance on reference and retention samples is given in Annex 19. 
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Testing 

6.15 Testing methods should be validated. A laboratory that is using a testing method and 

which did not perform the original validation, should verify the appropriateness 

of the testing method. All  testing operations described in the Marketing 

Authorisation or technical dossier should be carried out according to the approved 

methods. 

6.16 The results obtained should be recorded. Results of parameters identified as 

critical quality attributes should be trended and checked to make sure that they are 

consistent with each other. Any calculations should be critically examined. 

6.17 The tests performed should be recorded and the records should include at least the 

following data: 

i. Name of the material or product and, where applicable, dosage form; 

ii.  Batch number and, where appropriate, the manufacturer and/or supplier; 

iii.  References to the relevant specifications and testing procedures; 

iv. Test results, including observations and calculations, and reference to any 

certificates of analysis; 

v. Dates of testing; 

vi. Initials of the persons who performed the testing; 

vii.  Initials of the persons who verified the testing and the calculations, where 

appropriate; 

viii.  A clear statement of approval or rejection (or other status decision) and the 

dated signature of the designated responsible person; 

ix. Reference to the equipment used. 

6.18 All  the in-process controls, including those made in the production area by 

production personnel, should be performed according to methods approved by 

Quality Control and the results recorded. 

6.19 Special attention should be given to the quality of laboratory reagents, solutions, 

glassware, reference standards and culture media. They should be prepared and 

controlled in accordance with written procedures. The level of controls should be 

commensurate to their use and to the available stability data. 

6.20 Reference standards should be established as suitable for their intended use. Their 
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qualification and certification, as such, should be clearly stated and documented. 

Whenever compendial reference standards from an officially recognised source 

exist, these should preferably be used as primary reference standards unless fully 

justified (the use of secondary standards is permitted once their traceability to 

primary standards has been demonstrated and is documented). These compendial 

materials should be used for  the purpose described in the appropriate 

monograph unless otherwise authorised by the National Competent Authority. 

6.21 Laboratory reagents, solutions, reference standards and culture media should be 

marked with the preparation and opening date and the signature of the person who 

prepared them. The expiry date of reagents and culture media should be indicated 

on the label, together with specific storage conditions. In addition, for volumetric 

solutions, the last date of standardisation and the last current factor should be 

indicated. 

6.22 Where necessary, the date of receipt of any substance used for testing operations (e.g. 

reagents, solutions and reference standards) should be indicated on the container. 

Instructions for use and storage should be followed. In certain cases it may be 

necessary to carry out an identification test and/or other testing of reagent materials 

upon receipt or before use. 

6.23 Culture media should be prepared in accordance with the media manufacturerôs 

requirements unless scientifically justified. The performance of all culture media 

should be verified prior to use. 

6.24 Used microbiological media and strains should be decontaminated according to a 

standard procedure and disposed of in a manner to prevent the cross- contamination 

and retention of residues. The in-use shelf life of microbiological media should be 

established, documented and scientifically justified. 

6.25 Animals used for testing components, materials or products, should, where 

appropriate, be quarantined before use. They should be maintained and controlled 

in a manner that assures their suitability for the intended use. They should be 

identified, and adequate records should be maintained, showing the history of their 

use. 
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On-going stability programme 

6.26 After marketing, the stability of the medicinal product  should be monitored 

according to a continuous appropriate programme that will  permit the detection of 

any stability issue (e.g. changes in levels of impurities or dissolution profile) 

associated with the formulation in the marketed package. 

6.27 The purpose of the on-going stability programme is to monitor the product over its 

shelf life and to determine that the product remains, and can be expected to remain, 

within specifications under the labelled storage conditions. 

6.28 This mainly applies to the medicinal product in the package in which it is sold, but 

consideration should also be given to the inclusion in the programme of bulk 

product. For example, when the bulk product is stored for a long period before 

being packaged and/or shipped from a manufacturing site to a packaging site, the 

impact on the stability of the packaged product should be evaluated and studied 

under ambient conditions. In addition, consideration should be given to 

intermediates that are stored and used over prolonged periods. Stability studies on 

reconstituted product are performed during product development and need not be 

monitored on an on-going basis. However, when relevant, the stability of 

reconstituted product can also be monitored. 

6.29 The ongoing stability programme should be described in a written protocol 

following the general rules of Chapter 4 and results formalised as a report. The 

equipment used for the ongoing stability programme (stability chambers among 

others) should be qualified and maintained following the general rules of Chapter 

3 and Annex 15. 

6.30 The protocol for an on-going stability programme should extend to the end of the 

shelf life period and should include, but not be limited to, the following 

parameters: 

i. Number of batch(es) per strength and different batch sizes, if  applicable; 

ii.  Relevant physical, chemical, microbiological and biological test methods; 

iii.  Acceptance criteria; 

iv. Reference to test methods; 

v. Description of the container closure system(s); 
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vi. Testing intervals (time points); 

vii.  Description of the conditions of storage (standardised SFDA guideline  

conditions for long term testing, consistent with the product labelling, 

should be used); 

viii.  Other applicable parameters specific to the medicinal product. 

6.31 The protocol for the on-going stability programme can be different from that of the 

initial long term stability study as submitted in the Marketing Authorisation dossier 

provided that this is justified and documented in the protocol (for example the 

frequency of testing, or when updating to SFDA guidelines  recommendations). 

6.32 The number of batches and frequency of testing should provide a sufficient 

amount of data to allow for trend analysis. Unless otherwise justified, at least one 

batch per year of product manufactured in every strength and every primary 

packaging type, if  relevant, should be included in the stability programme (unless 

none are produced during that year). For products where on-going stability 

monitoring would normally require testing using animals and no appropriate 

alternative, validated techniques are available, the frequency of testing may take 

account of a risk-benefit approach. The principle of bracketing and matrixing 

designs may be applied if  scientifically justified in the protocol. 

6.33 In certain situations, additional batches should be included in the on-going 

stability programme. For example, an on-going stability study should be 

conducted after any significant change or significant deviation to the process or 

package. Any reworking, reprocessing or recovery operation should also be 

considered for inclusion. 

6.34 Results of on-going stability studies should be made available to key personnel 

and, in particular, to the Qualified Person(s). Where on-going stability studies are 

carried out at a site other than the site of manufacture of the bulk or finished 

product, there should be a written agreement between the parties concerned. 

Results of on-going stability studies should be available at the site of manufacture 

for review by the competent authority. 

6.35 Out of specification or significant atypical trends should be investigated. Any 

confirmed out of specification result, or significant negative trend, affecting product 
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batches released on the market should be reported to the relevant competent 

authorities. The possible impact on batches on the market should be considered in 

accordance with Chapter 8 of the GMP Guide and in consultation with the relevant 

competent authorities. 

6.36 A summary of all the data generated, including any interim conclusions on the 

programme, should be written and maintained. This summary should be subjected 

to periodic review. 

Technical transfer of testing methods 

6.37 Prior to transferring a test method, the transferring site should verify that the test 

method(s) comply with those as described in the Marketing Authorisation or the 

relevant technical dossier. The original validation of the test method(s) should be 

reviewed to ensure compliance with current SFDA requirements. A gap analysis 

should be performed and documented to identify any supplementary validation 

that should be performed, prior to commencing the technical transfer process. 

6.38 The transfer of testing methods from one laboratory (transferring laboratory) to 

another laboratory (receiving laboratory) should be described in a detailed protocol. 

6.39 The transfer protocol should include, but not be limited to, the following 

parameters: 

i. Identification of the testing to be performed and the relevant test method(s) 

undergoing transfer; 

ii. Identification of the additional training requirements; 

iii.  Identification of standards and samples to be tested; 

iv. Identification of any special transport and storage conditions of test items; 

v. The acceptance criteria which should be based upon the current validation 

study of the methodology and with respect to SFDA requirements. 

6.40 Deviations from the protocol should be investigated prior  to closure of the 

technical transfer process. The technical transfer report should document the 

comparative outcome of the process and should identify areas requiring further test 

method revalidation, if  applicable. 

6.41 Where appropriate, specific requirements described in other guidelines should be 
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addressed for the transfer of  particular testing methods (e.g. Near Infrared 

Spectroscopy). 
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CHAPTER 7  

OUT SOURCED ACTIVITIES  

 

PRINCIPLE  

Any activity covered by the GMP Guide that is outsourced should be appropriately defined, 

agreed and controlled in order to avoid misunderstandings which could result in a product 

or operation of unsatisfactory quality. There must be a written contract between the 

Contract Giver and the Contract Acceptor which clearly establishes the roles and 

responsibilities of each party. The Pharmaceutical Quality System of the Contract Giver 

must clearly state the way that the Qualified Person certifying each batch of product for 

release exercises his/her full  responsibility. 

Note: This Chapter deals with the responsibilities of manufacturers towards the Competent 

Regulatory Authorities with respect to the granting of marketing and manufacturing 

authorisations. It is not intended in any way to affect the respective liability of Contract 

Acceptors and Contract Givers to consumers; this is governed by other provisions of 

national law. 

GENERAL  

7.1 There should be a written contract covering the outsourced activities, the products 

or operations to which they are related, and any technical arrangements made in 

connection with it. 

7.2 All  arrangements for the outsourced activities including any proposed changes in 

technical or other arrangements should be in accordance with regulations in 

force, and the Marketing Authorisation for the product concerned, where 

applicable. 

7.3 Where the Marketing Authorisation holder and the manufacturer are not the 

same, appropriate arrangements should be in place, taking into account the 

principles described in this chapter. 

THE CONTRACT GIVER  

7.4 The Pharmaceutical Quality System of the Contract Giver should include the 
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control and review of any outsourced activities. The Contract Giver is ultimately 

responsible to ensure processes are in place to assure the control of outsourced 

activities. These processes should incorporate quality risk management 

principles and notably include: 

7.4.1 Prior  to  outsourcing  activities,  the  Contract  Giver  is  responsible  

for assessing the legality, suitability and  the competence of  the 

Contract Acceptor to carry out successfully the outsourced activities. The 

Contract Giver is also responsible for ensuring by means of the contract 

that the principles and guidelines of GMP as interpreted in this Guide are 

followed; 

7.4.2 The Contract Giver should provide the Contract  Acceptor with all the 

information and knowledge necessary to carry out the contracted 

operations correctly in accordance with regulations in force, and the 

Marketing Authorisation for the product concerned. The Contract Giver 

should ensure that the Contract Acceptor is fully aware of any problems 

associated with the product or the work which might pose a hazard to 

his/her premises, equipment, personnel, other materials or other products; 

7.4.3 The Contract Giver should monitor and review the performance of the 

Contract Acceptor and the identification and implementation of any needed 

improvement. 

7.5 The Contract Giver should be responsible for reviewing and assessing the 

records and the results related to the outsourced activities. He/she should also 

ensure, either by himself/herself, or based on the confirmation of the Contract 

Acceptorôs Qualified Person, that all products and materials delivered to him/her by 

the Contract Acceptor have been processed in accordance with GMP and the 

Marketing Authorisation. 

THE CONTRACT ACCEPTOR  

7.6 The Contract Acceptor must be able to carry out satisfactorily the work ordered by 

the Contract Giver such as having adequate premises, equipment, knowledge, 

experience, and competent personnel. 

7.7 The Contract Acceptor should ensure that all products, materials and knowledge 

delivered to him/her are suitable for their intended purpose. 
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7.8 The Contract Acceptor should not subcontract to a third party any of the work 

entrusted to him/her under the contract without the Contract Giverôs prior evaluation 

and approval of the arrangements. Arrangements made between the Contract 

Acceptor and any third party should ensure that information and knowledge, 

including those from assessments of the suitability of the third party, are made 

available in the same way as between the original Contract Giver and Contract 

Acceptor. 

7.9 The Contract Acceptor should not make unauthorised changes, outside the terms of 

the Contract, which may adversely affect the quality of the outsourced activities for 

the Contract Giver. 

7.10 The Contract Acceptor should understand that outsourced activities, including 

contract analysis, may be subject to inspection by the competent authorities. 

THE CONTRACT  

7.11 A contract should be drawn up between the Contract Giver and the Contract 

Acceptor which specifies their respective responsibilities and communication 

processes relating to the outsourced activities. Technical aspects of the contract 

should be drawn up by competent persons suitably knowledgeable in related 

outsourced activities and Good Manufacturing Practice. All  arrangements for 

outsourced activities must be in accordance with regulations in force and the 

Marketing Authorisation for the product concerned and agreed by both parties. 

7.12 The contract should describe clearly which party to the contract has responsibility for 

conducting each step of the outsourced activity, e.g. knowledge management, 

technology transfer, supply chain, subcontracting, quality and purchasing of 

materials, testing and releasing materials, undertaking production and quality 

controls (including in-process controls, sampling and analysis). 

7.13 All  records related to the outsourced activities, e.g. 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 or to investigating in the case of a 

suspected falsified product must be accessible and specified in the relevant 

procedures of the Contract Giver. 
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7.14 The contract should permit the Contract Giver to audit outsourced activities, 

performed by the Contract Acceptor or their mutually agreed subcontractors.
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CHAPTER 8 

COMPLAINTS AND PRODUCT RECALL  

 

PRINCIPLE  

In order to protect public and animal health, a system and appropriate procedures should be in 

place to record, assess, investigate and review complaints including potential quality defects, 

and if necessary, to effectively and promptly recall medicinal products for human or veterinary 

use and investigational medicinal products from the distribution network. Quality Risk 

Management principles should be applied to the investigation and assessment of quality 

defects and to the decision-making process in relation to product recalls corrective and 

preventative actions and other risk-reducing actions. Guidance in relation to these principles 

is provided in Chapter 1. 

 All concerned Competent Authorities should be informed in a timely manner in case of a 

confirmed quality defect (faulty manufacture, product deterioration, detection of falsification, 

non-compliance with the marketing authorisation or product specification file, or any other 

serious quality problems) with a medicinal or investigational medicinal product which may 

result in the recall of the product or an abnormal restriction in the supply. In situations where 

product on the market is found to be non-compliant with the marketing authorisation, there 

may be a requirement to notify concerned Competent Authorities. Reference should be made 

to relevant legislative requirements.  

In case of outsourced activities, a contract should describe the role and responsibilities of the 

manufacturer, the marketing authorisation holder and/or sponsor and any other relevant third 

parties in relation to assessment, decisionmaking, and dissemination of information and 

implementation of risk-reducing actions relating to a defective product. Guidance in relation 

to contracts is provided in Chapter 7. Such contracts should also address how to contact those 

responsible at each party for the management of quality defect and recall issues 

Personnel and Organisation  

8.1 Appropriately trained and experienced personnel should be responsible for managing 

complaint and quality defect investigations and for deciding the measures to be taken 

to manage any potential risk(s) presented by those issues, including recalls. These 

persons should be independent of the sales and marketing organisation, unless 
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otherwise justified. If these persons do not include the Qualified Person involved in 

the certification for release of the concerned batch or batches, the latter should be 

made formally aware of any investigations, any risk-reducing actions and any recall 

operations, in a timely manner. 

8.2 Sufficient trained personnel and resources should be made available for the handling, 

assessment, investigation and review of complaints and quality defects and for 

implementing any risk-reducing actions. Sufficient trained personnel and resources 

should also be available for the management of interactions with competent 

authorities. 

8.3 The use of inter-disciplinary teams should be considered, including appropriately 

trained Quality Management personnel.  

8.4 In situations in which complaint and quality defect handling is managed centrally 

within an organisation, the relative roles and responsibilities of the concerned parties 

should be documented. Central management should not, however, result in delays in 

the investigation and management of the issue. 

Procedures for handling and investigating complaints including possible quality 

defects  

8.5 There should be written procedures describing the actions to be taken upon receipt of 

a complaint. All complaints should be documented and assessed to establish if they 

represent a potential quality defect or other issue.  

8.6 Special attention should be given to establishing whether a complaint or suspected 

quality defect relates to falsification.  

8.7 As not all complaints received by a company may represent actual quality defects, 

complaints which do not indicate a potential quality defect should be documented 

appropriately and communicated to the relevant group or person responsible for the 

investigation and management of complaints of that nature, such as suspected adverse 

events. 

8.8 There should be procedures in place to facilitate a request to investigate the quality 

of a batch of a medicinal product in order to support an investigation into a reported 

suspected adverse event. 
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8.9 When a quality defect investigation is initiated, procedures should be in place to 

address at least the following: 

i. The description of the reported quality defect.  

ii.  The determination of the extent of the quality defect. The checking or testing 

of reference and/or retention samples should be considered as part of this, and 

in certain cases, a review of the batch production record, the batch certification 

record and the batch distribution records (especially for temperature-sensitive 

products) should be performed. 

iii.   The need to request a sample, or the return, of the defective product from the 

complainant and, where a sample is provided, the need for an appropriate 

evaluation to be carried out. 

iv. The assessment of the risk(s) posed by the quality defect, based on the severity 

and extent of the quality defect. 

v. The decision-making process that is to be used concerning the potential need 

for risk reducing actions to be taken in the distribution network, such as batch 

or product recalls, or other actions. 

vi. The assessment of the impact that any recall action may have on the availability 

of the medicinal product to patients/animals in any affected market, and the 

need to notify the relevant authorities of such impact. 

vii.  The internal and external communications that should be made in relation to a 

quality defect and its investigation. viii. The identification of the potential root 

cause(s) of the quality defect. 

viii.  The need for appropriate Corrective and Preventative Actions (CAPAs) to be 

identified and implemented for the issue, and for the assessment of the 

effectiveness of those CAPAs. 

Investigation and Decision-making  

8.10 The information reported in relation to possible quality defects should be recorded, 

including all the original details. The validity and extent of all reported quality defects 

should be documented and assessed in accordance with Quality Risk Management 

principles in order to support decisions regarding the degree of investigation and 

action taken. 

8.11 If a quality defect is discovered or suspected in a batch, consideration should be given 
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to checking other batches and in some cases other products, in order to determine 

whether they are also affected. In particular, other batches which may contain 

portions of the defective batch or defective components should be investigated. 

8.12 Quality defect investigations should include a review of previous quality defect 

reports or any other relevant information for any indication of specific or recurring 

problems requiring attention and possibly further regulatory action. 

8.13 The decisions that are made during and following quality defect investigations should 

reflect the level of risk that is presented by the quality defect as well as the seriousness 

of any non-compliance with respect to the requirements of the marketing 

authorisation/product specification file or GMP. Such decisions should be timely to 

ensure that patient and animal safety is maintained, in a way that is commensurate 

with the level of risk that is presented by those issues.  

8.14 As comprehensive information on the nature and extent of the quality defect may not 

always be available at the early stages of an investigation, the decision-making 

processes should still ensure that appropriate risk-reducing actions are taken at an 

appropriate time point during such investigations. All the decisions and measures 

taken as a result of a quality defect should be documented. 

8.15 Quality defects should be reported in a timely manner by the manufacturer to the 

marketing authorisation holder/sponsor and all concerned Competent Authorities in 

cases where the quality defect may result in the recall of the product or in an abnormal 

restriction in the supply of the product.  

Root Cause Analysis and Corrective and Preventative Actions  

8.16 An appropriate level of root cause analysis work should be applied during the 

investigation of quality defects. In cases where the true root cause(s) of the quality 

defect cannot be determined, consideration should be given to identifying the most 

likely root cause(s) and to addressing those.  

8.17 Where human error is suspected or identified as the cause of a quality defect, this 

should be formally justified and care should be exercised so as to ensure that process, 

procedural or system-based errors or problems are not overlooked, if present.  

8.18 Appropriate CAPAs should be identified and taken in response to a quality defect. 
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The effectiveness of such actions should be monitored and assessed.  

8.19 Quality defect records should be reviewed and trend analyses should be performed 

regularly for any indication of specific or recurring problems requiring attention. 

Product Recalls and other potential risk-reducing actions  

8.20 There should be established written procedures, regularly reviewed and updated 

when necessary, in order to undertake any recall activity or implement any other risk-

reducing actions.  

8.21 After a product has been placed on the market, any retrieval of it from the distribution 

network as a result of a quality defect should be regarded and managed as a recall. 

(This provision does not apply to the retrieval (or return) of samples of the product 

from the distribution network to facilitate an investigation into a quality defect 

issue/report.)  

8.22 Recall operations should be capable of being initiated promptly and at any time. In 

certain cases, recall operations may need to be initiated to protect public or animal 

health prior to establishing the root cause(s) and full extent of the quality defect.  

8.23 The batch/product distribution records should be readily available to the persons 

responsible for recalls, and should contain sufficient information on wholesalers and 

directly supplied customers (with addresses, phone and/or fax numbers inside and 

outside working hours, batches and amounts delivered), including those for exported 

products and medical samples. 

8.24 In the case of investigational medicinal products, all trial sites should be identified 

and the countries of destination should be indicated. In the case of an investigational 

medicinal product for which a marketing authorisation has been issued, the 

manufacturer of the investigational medicinal product should, in cooperation with the 

sponsor, inform the marketing authorisation holder of any quality defect that could 

be related to the authorised medicinal product. The sponsor should implement a 

procedure for the rapid unblinding of blinded products, where this is necessary for a 

prompt recall. The sponsor should ensure that the procedure discloses the identity of 

the blinded product only in so far as is necessary. 

8.25 Consideration should be given following consultation with the concerned Competent 
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Authorities, as to how far into the distribution network a recall action should extend, 

taking into account the potential risk to public or animal health and any impact that 

the proposed recall action may have. The Competent Authorities should also be 

informed in situations in which no recall action is being proposed for a defective 

batch because the batch has expired (such as with short shelf-life products.) 

8.26 All concerned Competent Authorities should be informed in advance in cases where 

products are intended to be recalled. For very serious issues (i.e. those with the 

potential to seriously impact upon patient or animal health), rapid risk-reducing 

actions (such as a product recall) may have to be taken in advance of notifying the 

Competent Authorities. Wherever possible, attempts should be made to agree these 

in advance of their execution with the concerned Competent Authorities  

8.27 It should also be considered whether the proposed recall action may affect different 

markets in different ways, and if this is the case, appropriate market-specific risk-

reducing actions should be developed and discussed with the concerned competent 

authorities. Taking account of its therapeutic use the risk of shortage of a medicinal 

product which has no authorised alternative should be considered before deciding on 

a risk-reducing action such as a recall. Any decisions not to execute a risk-reducing 

action which would otherwise be required should be agreed with the competent 

authority in advance. 

8.28 Recalled products should be identified and stored separately in a secure area while 

awaiting a decision on their fate. A formal disposition of all recalled batches should 

be made and documented. The rationale for any decision to rework recalled products 

should be documented and discussed with the relevant competent authority. The 

extent of shelflife remaining for any reworked batches that are being considered for 

placement onto the market should also be considered. 

8.29 The progress of the recall process should be recorded until closure and a final report 

issued, including a reconciliation between the delivered and recovered quantities of 

the concerned products/batches.  

8.30 The effectiveness of the arrangements in place for recalls should be periodically 

evaluated to confirm that they remain robust and fit for use. Such evaluations should 

extend to both within office-hour situations as well as out-of-office hour situations 
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and, when performing such evaluations, consideration should be given as to whether 

mock-recall actions should be performed. This evaluation should be documented and 

justified.  

8.31 In addition to recalls, there are other potential risk-reducing actions that may be 

considered in order to manage the risks presented by quality defects. Such actions 

may include the issuance of cautionary communications to healthcare professionals 

in relation to their use of a batch that is potentially defective. These should be 

considered on a case by-case basis and discussed with the concerned competent 

authorities
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CHAPTER 9 

 

PRINCIPLE  

Self inspections should be conducted in order to monitor the implementation and compliance 

with Good Manufacturing Practice principles and to propose necessary corrective 

measures. 

9.1. Personnel matters, premises,  equipment,  documentation,  production, quality 

control, distribution of the medicinal products, arrangements for dealing with 

complaints and recalls, and self inspection, should be examined at intervals 

following a pre-arranged programme in order to verify their conformity with the 

principles of Quality Assurance. 

9.2. Self inspections should be conducted in an independent and detailed way by 

designated competent person(s) from the company. Independent audits by external 

experts may also be useful. 

9.3. All  self inspections should be recorded. Reports should contain all the observations 

made during the inspections and, where applicable, proposals for corrective 

measures. Statements on the actions subsequently taken should also be recorded. 
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ANNEX 1  

MANUFACTURE OF STERILE MEDICINAL PRODUCTS  

 

PRINCIPLE  

The manufacture of sterile products is subject to special requirements in order to minimise risks of 

microbiological contamination, and of particulate and pyrogen contamination. Much depends on the 

skill, training and attitudes of the personnel involved. Quality Assurance is particularly important, 

and this type of manufacture must strictly follow carefully established and validated methods of 

preparation and procedure. Sole reliance for sterility or other quality aspects must not be placed on 

any terminal process or finished product test. 

Note: This guidance does not lay down detailed methods for determining the microbiological and 

particulate cleanliness of air, surfaces, etc. Reference should be made to other documents such as the 

EN/ISO Standards. 

GENERAL  

1. The manufacture of sterile products should be carried out in clean areas entry to which should 

be through airlocks for personnel and/or for equipment and materials. Clean areas should be 

maintained to an appropriate cleanliness standard and supplied with air which has passed through 

filters of an appropriate efficiency. 

2. The various operations of component preparation, product preparation and filling should be 

carried out in separate areas within the clean area. Manufacturing operations are divided into two 

categories; firstly those where the product is terminally sterilised, and secondly those which are 

conducted aseptically at some or all stages. 

3. Clean areas for the manufacture of sterile products are classified according to the required 

characteristics of the environment. Each manufacturing operation requires an appropriate 

environmental cleanliness level in the operational state in order to minimise the risks of 

particulate or microbial contamination of the product or materials being handled. 

In order to meet ñin operationò conditions these areas should be designed to reach certain 

specified air-cleanliness levels in the ñat restò occupancy state. The ñat restò state is the condition 

where the installation is installed and operating, complete with production equipment but with 
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no operating personnel present. The ñin operationò state is the condition where the installation is 

functioning in the defined operating mode with the specified number of personnel working. The 

ñin operationò and ñat restò states should be defined for each clean room or suite of clean rooms.  

For the manufacture of sterile medicinal products 4 grades can be distinguished. 

Grade A: The local zone for high risk operations, e.g. filling zone, stopper bowls, open ampoules 

and vials, making aseptic connections. Normally such conditions are provided by a laminar air 

flow work station. Laminar air flow systems should provide a homogeneous air speed in a range 

of 0.36 ï 0.54 m/s (guidance value) at the working position in open clean room applications. The 

maintenance of laminarity should be demonstrated and validated.  

A uni-directional air flow and lower velocities may be used in closed isolators and glove boxes. 

Grade B: For aseptic preparation and filling, this is the background environment for the grade A 

zone. 

Grade C and D: Clean areas for carrying out less critical stages in the manufacture of sterile 

products 

CLEAN ROOM AND CLEAN AIR  DEVICE CLASSIFICATION  

4. Clean rooms and clean air devices should be classified in accordance with EN ISO 14644-1. 

Classification should be clearly differentiated from operational process environmental 

monitoring. The maximum permitted airborne particle concentration for each grade is given in 

the following table: 

Grade  Maximum permitted number of particles/m³ equal to or greater than 

the tabulated size  

 At rest In operation 

 0.5ɛm  5.0ɛm  0.5ɛm  5.0ɛm  

A 3,520  29 3,520  20 

B 3,520  29 352,000  2,900  

C 352,000  2,900 3,520,000  29,000  

D 3,520,000  29,000 not defined  not defined  

 

5. For classification purposes in Grade A zones, a minimum sample volume of 1m³ should be taken 

per sample location. For Grade A the airborne particle classification is ISO 4.8 dictated by the 

limit for particles Ó5.0 ɛm. For Grade B (at rest) the airborne particle classification is ISO 5 for 
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both considered particle sizes. For Grade C (at rest & in operation) the airborne particle 

classification is ISO 7 and ISO 8 respectively. For Grade D (at rest) the airborne particle 

classification is ISO 8. For classification purposes EN/ISO 14644-1 methodology defines both 

the minimum number of sample locations and the sample size based on the class limit of the 

largest considered particle size and the method of evaluation of the data collected. 

6. Portable particle counters with a short length of sample tubing should be used for classification 

purposes because of the relatively higher rate of precipitation of particles Ó5.0ɛm in remote 

sampling systems with long lengths of tubing. Isokinetic sample heads should be used in 

unidirectional airflow systems. 

7.  ñIn operationò classification may be demonstrated during normal operations, simulated 

operations or during media fills as worst-case simulation is required for this. EN ISO 14644-2 

provides information on testing to demonstrate continued compliance with the assigned 

cleanliness classifications. 

CLEAN ROOM AND CLEAN AIR DEVICE MONITORING  

8. Clean rooms and clean air devices should be routinely monitored in operation and the monitoring 

locations based on a formal risk analysis study and the results obtained during the classification 

of rooms and/or clean air devices. 

9. For Grade A zones, particle monitoring should be undertaken for the full duration of critical 

processing, including equipment assembly, except where justified by contaminants in the process 

that would damage the particle counter or present a hazard, e.g. live organisms and radiological 

hazards. In such cases monitoring during routine equipment set up operations should be 

undertaken prior to exposure to the risk. Monitoring during simulated operations should also be 

performed. The Grade A zone should be monitored at such a frequency and with suitable sample 

size that all interventions, transient events and any system deterioration would be captured and 

alarms triggered if alert limits are exceeded. It is accepted that it may not always be possible to 

demonstrate low levels of Ó5.0 ɛm particles at the point of fill when filling is in progress, due to 

the generation of particles or droplets from the product itself. 

10. It is recommended that a similar system be used for Grade B zones although the sample 

frequency may be decreased. The importance of the particle monitoring system should be 

determined by the effectiveness of the segregation between the adjacent Grade A and B zones. 

The Grade B zone should be monitored at such a frequency and with suitable sample size that 
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changes in levels of contamination and any system deterioration would be captured and alarms 

triggered if alert limits are exceeded. 

11. Airborne particle monitoring systems may consist of independent particle counters; a network of 

sequentially accessed sampling points connected by manifold to a single particle counter; or a 

combination of the two. The system selected must be appropriate for the particle size considered. 

Where remote sampling systems are used, the length of tubing and the radii of any bends in the 

tubing must be considered in the context of particle losses in the tubing. The selection of the 

monitoring system should take account of any risk presented by the materials used in the 

manufacturing operation, for example those involving live organisms or radiopharmaceuticals. 

12. The sample sizes taken for monitoring purposes using automated systems will usually be a 

function of the sampling rate of the system used. It is not necessary for the sample volume to be 

the same as that used for formal classification of clean rooms and clean air devices. 

13. In Grade A and B zones, the monitoring of the Ó5.0 ɛm particle concentration count takes on a 

particular significance as it is an important diagnostic tool for early detection of failure. The 

occasional indication of Ó5.0 ɛm particle counts may be false counts due to electronic noise, 

stray light, coincidence, etc. However consecutive or regular counting of low levels is an 

indicator of a possible contamination event and should be investigated. Such events may indicate 

early failure of the HVAC system, filling equipment failure or may also be diagnostic of poor 

practices during machine set-up and routine operation. 

14. The particle limits given in the table for the ñat restò state should be achieved after a short ñclean 

upò period of 15-20 minutes (guidance value) in an unmanned state after completion of 

operations. 

15. The monitoring of Grade C and D areas in operation should be performed in accordance with the 

principles of quality risk management. The requirements and alert/action limits will depend on 

the nature of the operations carried out, but the recommended ñclean up periodò should be 

attained. 

16. Other characteristics such as temperature and relative humidity depend on the product and nature 

of the operations carried out. These parameters should not interfere with the defined cleanliness 

standard. 

17. Examples of operations to be carried out in the various grades are given in the table below (see 
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also paragraphs 28 to 35): 

Grade  Examples of operations for terminally sterilised products (see para. 

28-30)  

A Filling of products, when unusually at risk  

C Preparation of solutions, when unusually at risk. Filling of products  

D Preparation of solutions and components for subsequent filling  

 

Grade  Examples of operations for aseptic preparations (see para. 31-35)  

A Aseptic preparation and filling  

C Preparation of solutions to be filtered  

D Handling of components after washing  

 

18. Where aseptic operations are performed monitoring should be frequent using methods such as 

settle plates, volumetric air and surface sampling (e.g. swabs and contact plates). Sampling 

methods used in operation should not interfere with zone protection. Results from monitoring 

should be considered when reviewing batch documentation for finished product release. Surfaces 

and personnel should be monitored after critical operations. 

Additional microbiological monitoring is also required outside production operations, e.g. after 

validation of systems, cleaning and sanitisation. 

19. Recommended limits for microbiological monitoring of clean areas during operation: 

 Recommended limits for microbial contamination (a) 

Grade 
Air sample 

cfu/m³ 

Settle plates 

(diam. 90 mm), 

cfu/4 hours (b) 

Contact plates 

(diam. 55 mm), 

cfu/plate 

Glove print 

5 fingers 

cfu/glove 

A < 1 < 1 < 1 < 1 

B 10 5 5 5 

C 100 50 25 - 

D 200 100 50 - 

Notes: (a) These are average values. 

(b) Individual settle plates may be exposed for less than 4 hours. 

20. Appropriate alert and action limits should be set for the results of particulate and microbiological 

monitoring. If these limits are exceeded operating procedures should prescribe corrective action. 

ISOLATOR TECHNOLOGY  

21. The utilization of isolator technology to minimise human interventions in processing areas may 
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result in a significant decrease in the risk of microbiological contamination of aseptically 

manufactured products from the environment. There are many possible designs of isolators and 

transfer devices. The isolator and the background environment should be designed so that the 

required air quality for the respective zones can be realised. Isolators are constructed of various 

materials more or less prone to puncture and leakage. Transfer devices may vary from a single 

door to double door designs to fully sealed systems incorporating sterilisation mechanisms. 

22. The transfer of materials into and out of the unit is one of the greatest potential sources of 

contamination. In general the area inside the isolator is the local zone for high risk manipulations, 

although it is recognised that laminar air flow may not exist in the working zone of all such 

devices. 

23. The air classification required for the background environment depends on the design of the 

isolator and its application. It should be controlled and for aseptic processing it should be at least 

grade D. 

24. Isolators should be introduced only after appropriate validation. Validation should take into 

account all critical factors of isolator technology, for example the quality of the air inside and 

outside (background) the isolator, sanitisation of the isolator, the transfer process and isolator 

integrity. 

25. Monitoring should be carried out routinely and should include frequent leak testing of the isolator 

and glove/sleeve system. 

BLOW/FILL/SEAL TECHNOLOGY  

26. Blow/fill/seal units are purpose built machines in which, in one continuous operation, containers 

are formed from a thermoplastic granulate, filled and then sealed, all by the one automatic 

machine. Blow/fill/seal equipment used for aseptic production which is fitted with an effective 

grade A air shower may be installed in at least a grade C environment, provided that grade A/B 

clothing is used. The environment should comply with the viable and non viable limits at rest 

and the viable limit only when in operation. Blow/fill/seal equipment used for the production of 

products which are terminally sterilised should be installed in at least a grade D environment. 

27. Because of this special technology particular attention should be paid to, at least the following: 

¶ equipment design and qualification  

¶ validation and reproducibility of cleaning-in-place and sterilisation-in-place  
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¶ background clean room environment in which the equipment is located  

¶ operator training and clothing  

¶ Interventions in the critical zone of the equipment including any aseptic assembly prior to the 

commencement of filling.  

 

TERMINALLY STERILISED PRODUCTS  

28. Preparation of components and most products should be done in at least a grade D environment 

in order to give low risk of microbial and particulate contamination, suitable for filtration and 

sterilisation. Where the product is at a high or unusual risk of microbial contamination, (for 

example, because the product actively supports microbial growth or must be held for a long 

period before sterilisation or is necessarily processed not mainly in closed vessels), then 

preparation should be carried out in a grade C environment. 

29. Filling of products for terminal sterilisation should be carried out in at least a grade C 

environment. 

30. Where the product is at unusual risk of contamination from the environment, for example 

because the filling operation is slow or the containers are wide-necked or are necessarily exposed 

for more than a few seconds before sealing, the filling should be done in a grade A zone with at 

least a grade C background. Preparation and filling of ointments, creams, suspensions and 

emulsions should generally be carried out in a grade C environment before terminal sterilisation. 

ASEPTIC PREPARATION  

31. Components after washing should be handled in at least a grade D environment. Handling of 

sterile starting materials and components, unless subjected to sterilisation or filtration through a 

micro-organism-retaining filter later in the process, should be done in a grade A environment 

with grade B background. 

32. Preparation of solutions which are to be sterile filtered during the process should be done in a 

grade C environment; if not filtered, the preparation of materials and products should be done in 

a grade A environment with a grade B background. 

33. Handling and filling of aseptically prepared products should be done in a grade A environment 

with a grade B background. 

34. Prior to the completion of stoppering, transfer of partially closed containers, as used in freeze 

drying, should be done either in a grade A environment with grade B background or in sealed 

transfer trays in a grade B environment 

35. Preparation and filling of sterile ointments, creams, suspensions and emulsions should be done 
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in a grade A environment, with a grade B background, when the product is exposed and is not 

subsequently filtered. 

PERSONNEL 

36. Only the minimum number of personnel required should be present in clean areas; this is 

particularly important during aseptic processing. Inspections and controls should be conducted 

outside the clean areas as far as possible. 

37. All personnel (including those concerned with cleaning and maintenance) employed in such 

areas should receive regular training in disciplines relevant to the correct manufacture of sterile 

products. This training should include reference to hygiene and to the basic elements of 

microbiology. When outside staff who have not received such training (e.g. building or 

maintenance contractors) need to be brought in, particular care should be taken over their 

instruction and supervision. 

38. Staff who have been engaged in the processing of animal tissue materials or of cultures of micro-

organisms other than those used in the current manufacturing process should not enter sterile-

product areas unless rigorous and clearly defined entry procedures have been followed. 

39. High standards of personal hygiene and cleanliness are essential. Personnel involved in the 

manufacture of sterile preparations should be instructed to report any condition which may cause 

the shedding of abnormal numbers or types of contaminants; periodic health checks for such 

conditions are desirable. Actions to be taken about personnel who could be introducing undue 

microbiological hazard should be decided by a designated competent person. 

40. Wristwatches, make-up and jewellery should not be worn in clean areas. 

41. Changing and washing should follow a written procedure designed to minimise contamination 

of clean area clothing or carry-through of contaminants to the clean areas. 

42. The clothing and its quality should be appropriate for the process and the grade of the working 

area. It should be worn in such a way as to protect the product from contamination. 

43. The description of clothing required for each grade is given below: 

¶ Grade D: Hair and, where relevant, beard should be covered. A general protective suit and 

appropriate shoes or overshoes should be worn. Appropriate measures should be taken to avoid 

any contamination coming from outside the clean area.  

¶ Grade C: Hair and where relevant beard and moustache should be covered. A single or two-

piece trouser suit, gathered at the wrists and with high neck and appropriate shoes or overshoes 

should be worn. They should shed virtually no fibres or particulate matter.  
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¶ Grade A/B: Headgear should totally enclose hair and, where relevant, beard and moustache; it 

should be tucked into the neck of the suit; a face mask should be worn to prevent the shedding 

of droplets. Appropriate sterilised, non-powdered rubber or plastic gloves and sterilised or 

disinfected footwear should be worn. Trouser-legs should be tucked inside the footwear and 

garment sleeves into the gloves. The protective clothing should shed virtually no fibres or 

particulate matter and retain particles shed by the body.  

44. Outdoor clothing should not be brought into changing rooms leading to grade B and C rooms. 

For every worker in a grade A/B area, clean sterile (sterilised or adequately sanitised) protective 

garments should be provided at each work session. Gloves should be regularly disinfected 

during operations. Masks and gloves should be changed at least for every working session. 

45. Clean area clothing should be cleaned and handled in such a way that it does not gather additional 

contaminants which can later be shed. These operations should follow written procedures. 

Separate laundry facilities for such clothing are desirable. Inappropriate treatment of clothing 

will damage fibres and may increase the risk of shedding of particles. 

 

PREMISES 

46. In clean areas, all exposed surfaces should be smooth, impervious and unbroken in order to 

minimise the shedding or accumulation of particles or micro-organisms and to permit the 

repeated application of cleaning agents, and disinfectants where used. 

47. To reduce accumulation of dust and to facilitate cleaning there should be no uncleanable recesses 

and a minimum of projecting ledges, shelves, cupboards and equipment. Doors should be 

designed to avoid those uncleanable recesses; sliding doors may be undesirable for this reason. 

48. False ceilings should be sealed to prevent contamination from the space above them. 

49. Pipes and ducts and other utilities should be installed so that they do not create recesses, unsealed 

openings and surfaces which are difficult to clean. 

50. Sinks and drains should be prohibited in grade A/B areas used for aseptic manufacture. In other 

areas air breaks should be fitted between the machine or sink and the drains. Floor drains in lower 

grade clean rooms should be fitted with traps or water seals to prevent backflow. 

51. Changing rooms should be designed as airlocks and used to provide physical separation of the 

different stages of changing and so minimise microbial and particulate contamination of 

protective clothing. They should be flushed effectively with filtered air. The final stage of the 

changing room should, in the at-rest state, be the same grade as the area into which it leads. The 
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use of separate changing rooms for entering and leaving clean areas is sometimes desirable. In 

general hand washing facilities should be provided only in the first stage of the changing rooms. 

52. Both airlock doors should not be opened simultaneously. An interlocking system or a visual 

and/or audible warning system should be operated to prevent the opening of more than one door 

at a time. 

53. A filtered air supply should maintain a positive pressure and an air flow relative to surrounding 

areas of a lower grade under all operational conditions and should flush the area effectively. 

Adjacent rooms of different grades should have a pressure differential of 10-15 pascals (guidance 

values). Particular attention should be paid to the protection of the zone of greatest risk, that is, 

the immediate environment to which a product and cleaned components which contact the 

product are exposed. The various recommendations regarding air supplies and pressure 

differentials may need to be modified where it becomes necessary to contain some materials, e.g. 

pathogenic, highly toxic, radioactive or live viral or bacterial materials or products. 

Decontamination of facilities and treatment of air leaving a clean area may be necessary for some 

operations. 

54. It should be demonstrated that air-flow patterns do not present a contamination risk, e.g. care 

should be taken to ensure that air flows do not distribute particles from a particlegenerating 

person, operation or machine to a zone of higher product risk. 

55. A warning system should be provided to indicate failure in the air supply. Indicators of pressure 

differences should be fitted between areas where these differences are important. These pressure 

differences should be recorded regularly or otherwise documented. 

EQUIPMENT  

56. A conveyor belt should not pass through a partition between a grade A or B area and a processing 

area of lower air cleanliness, unless the belt itself is continually sterilised (e.g. in a sterilising 

tunnel). 

57. As far as practicable equipment, fittings and services should be designed and installed so that 

operations, maintenance and repairs can be carried out outside the clean area. If sterilisation is 

required, it should be carried out, wherever possible, after complete reassembly. 

58. When equipment maintenance has been carried out within the clean area, the area should be 

cleaned, disinfected and/or sterilised where appropriate, before processing recommences if the 

required standards of cleanliness and/or asepsis have not been maintained during the work. 

59. Water treatment plants and distribution systems should be designed, constructed and maintained 

so as to ensure a reliable source of water of an appropriate quality. They should not be operated 
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beyond their designed capacity. Water for injections should be produced, stored and distributed 

in a manner which prevents microbial growth, for example by constant circulation at a 

temperature above 70°C. 

60. All equipment such as sterilisers, air handling and filtration systems, air vent and gas filters, 

water treatment, generation, storage and distribution systems should be subject to validation and 

planned maintenance; their return to use should be approved. 

SANITATION  

61. The sanitation of clean areas is particularly important. They should be cleaned thoroughly in 

accordance with a written programme. Where disinfectants are used, more than one type should 

be employed. Monitoring should be undertaken regularly in order to detect the development of 

resistant strains. 

62. Disinfectants and detergents should be monitored for microbial contamination; dilutions should 

be kept in previously cleaned containers and should only be stored for defined periods unless 

sterilised. Disinfectants and detergents used in Grades A and B areas should be sterile prior to 

use. 

63. Fumigation of clean areas may be useful for reducing microbiological contamination in 

inaccessible places. 

PROCESSING 

64. Precautions to minimise contamination should be taken during all processing stages including 

the stages before sterilisation. 

65. Preparations of microbiological origin should not be made or filled in areas used for the 

processing of other medicinal products; however, vaccines of dead organisms or of bacterial 

extracts may be filled, after inactivation, in the same premises as other sterile medicinal products. 

66. Validation of aseptic processing should include a process simulation test using a nutrient medium 

(media fill).Selection of the nutrient medium should be made based on dosage form of the 

product and selectivity, clarity, concentration and suitability for sterilisation of the nutrient 

medium. 

67. The process simulation test should imitate as closely as possible the routine aseptic 

manufacturing process and include all the critical subsequent manufacturing steps. It should also 

take into account various interventions known to occur during normal production as well as 
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worst-case situations. 

68. Process simulation tests should be performed as initial validation with three consecutive 

satisfactory simulation tests per shift and repeated at defined intervals and after any significant 

modification to the HVAC-system, equipment, process and number of shifts. Normally process 

simulation tests should be repeated twice a year per shift and process. 

69. The number of containers used for media fills should be sufficient to enable a valid evaluation. 

For small batches, the number of containers for media fills should at least equal the size of the 

product batch. The target should be zero growth and the following should apply: 

¶ When filling fewer than 5000 units, no contaminated units should be detected.  

¶ When filling 5,000 to 10,000 units:  

a) One (1) contaminated unit should result in an investigation, including 

consideration of a repeat media fill;  

b) Two (2) contaminated units are considered cause for revalidation, following 

investigation.  

¶ When filling more than 10,000 units:  

a) One (1) contaminated unit should result in an investigation;  

b) Two (2) contaminated units are considered cause for revalidation, following 

investigation 

70. For any run size, intermittent incidents of microbial contamination may be indicative of low-

level contamination that should be investigated. Investigation of gross failures should include 

the potential impact on the sterility assurance of batches manufactured since the last successful 

media fill. 

71. Care should be taken that any validation does not compromise the processes. 

72. Water sources, water treatment equipment and treated water should be monitored regularly for 

chemical and biological contamination and, as appropriate, for endotoxins. Records should be 

maintained of the results of the monitoring and of any action taken. 

73. Activities in clean areas and especially when aseptic operations are in progress should be kept to 

a minimum and movement of personnel should be controlled and methodical, to avoid excessive 

shedding of particles and organisms due to over-vigorous activity. The ambient temperature and 

humidity should not be uncomfortably high because of the nature of the garments worn. 

74. Microbiological contamination of starting materials should be minimal. Specifications should 



 
 

Annex 1      Manufacture of Sterile Medicinal Products 
  

94  

OPS-G-080-V4.2/110726 

include requirements for microbiological quality when the need for this has been indicated by 

monitoring. 

75. Containers and materials liable to generate fibres should be minimised in clean areas. 

76. Where appropriate, measures should be taken to minimise the particulate contamination of the 

end product. 

77. Components, containers and equipment should be handled after the final cleaning process in such 

a way that they are not recontaminated. 

78. The interval between the washing and drying and the sterilisation of components, containers and 

equipment as well as between their sterilisation and use should be minimised and subject to a 

time-limit appropriate to the storage conditions. 

79. The time between the start of the preparation of a solution and its sterilisation or filtration through 

a micro-organism-retaining filter should be minimised. There should be a set maximum 

permissible time for each product that takes into account its composition and the prescribed 

method of storage. 

80. The bioburden should be monitored before sterilisation. There should be working limits on 

contamination immediately before sterilisation, which are related to the efficiency of the method 

to be used. Bioburden assay should be performed on each batch for both aseptically filled product 

and terminally sterilised products. Where overkill sterilisation parameters are set for terminally 

sterilised products, bioburden might be monitored only at suitable scheduled intervals. For 

parametric release systems, bioburden assay should be performed on each batch and considered 

as an in-process test. Where appropriate the level of endotoxins should be monitored. All 

solutions, in particular large volume infusion fluids, should be passed through a micro-organism-

retaining filter, if possible sited immediately before filling. 

81. Components, containers, equipment and any other article required in a clean area where aseptic 

work takes place should be sterilised and passed into the area through double-ended sterilisers 

sealed into the wall, or by a procedure which achieves the same objective of not introducing 

contamination. Non-combustible gases should be passed through micro-organism retentive 

filters. 

82. The efficacy of any new procedure should be validated, and the validation verified at scheduled 

intervals based on performance history or when any significant change is made in the process or 
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equipment. 

STERILISATION  

83. All sterilisation processes should be validated. Particular attention should be given when the 

adopted sterilisation method is not described in the current edition of the European (or other 

relevant) Pharmacopoeia or when it is used for a product which is not a simple aqueous or oily 

solution. Where possible, heat sterilisation is the method of choice. In any case, the sterilisation 

process must be in accordance with the marketing and manufacturing authorisations. 

84. Before any sterilisation process is adopted its suitability for the product and its efficacy in 

achieving the desired sterilising conditions in all parts of each type of load to be processed should 

be demonstrated by physical measurements and by biological indicators where appropriate. The 

validity of the process should be verified at scheduled intervals, at least annually, and whenever 

significant modifications have been made to the equipment. Records should be kept of the results. 

85. For effective sterilisation the whole of the material must be subjected to the required treatment 

and the process should be designed to ensure that this is achieved. 

86. Validated loading patterns should be established for all sterilisation processes. 

87. Biological indicators should be considered as an additional method for monitoring the 

sterilisation. They should be stored and used according to the manufacturerôs instructions, and 

their quality checked by positive controls. If biological indicators are used, strict precautions 

should be taken to avoid transferring microbial contamination from them. 

88. There should be a clear means of differentiating products which have not been sterilised from 

those which have. Each basket, tray or other carrier of products or components should be clearly 

labelled with the material name, its batch number and an indication of whether or not it has been 

sterilised. Indicators such as autoclave tape may be used, where appropriate, to indicate whether 

or not a batch (or sub-batch) has passed through a sterilisation process, but they do not give a 

reliable indication that the lot is, in fact, sterile. 

89. Sterilisation records should be available for each sterilisation run. They should be approved as 

part of the batch release procedure. 

STERILISATION BY HEAT  

90. Each heat sterilisation cycle should be recorded on a time/temperature chart with a sufficiently 

large scale or by other appropriate equipment with suitable accuracy and precision. The position 

of the temperature probes used for controlling and/or recording should have been determined 

during the validation, and where applicable also checked against a second independent 
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temperature probe located at the same position. 

91. Chemical or biological indicators may also be used, but should not take the place of physical 

measurements. 

92. Sufficient time must be allowed for the whole of the load to reach the required temperature before 

measurement of the sterilising time-period is commenced. This time must be determined for each 

type of load to be processed. 

93. After the high temperature phase of a heat sterilisation cycle, precautions should be taken against 

contamination of a sterilised load during cooling. Any cooling fluid or gas in contact with the 

product should be sterilised unless it can be shown that any leaking container would not be 

approved for use. 

MOIST HEAT  

94. Both temperature and pressure should be used to monitor the process. Control instrumentation 

should normally be independent of monitoring instrumentation and recording charts. Where 

automated control and monitoring systems are used for these applications they should be 

validated to ensure that critical process requirements are met. System and cycle faults should be 

registered by the system and observed by the operator. The reading of the independent 

temperature indicator should be routinely checked against the chart recorder during the 

sterilisation period. For sterilisers fitted with a drain at the bottom of the chamber, it may also be 

necessary to record the temperature at this position, throughout the sterilisation period. There 

should be frequent leak tests on the chamber when a vacuum phase is part of the cycle. 

95. The items to be sterilised, other than products in sealed containers, should be wrapped in a 

material which allows removal of air and penetration of steam but which prevents 

recontamination after sterilisation. All parts of the load should be in contact with the sterilising 

agent at the required temperature for the required time. 

96. Care should be taken to ensure that steam used for sterilisation is of suitable quality and does not 

contain additives at a level which could cause contamination of product or equipment. 

DRY HEAT  

97. The process used should include air circulation within the chamber and the maintenance of a 

positive pressure to prevent the entry of non-sterile air. Any air admitted should be passed 

through a HEPA filter. Where this process is also intended to remove pyrogens, challenge tests 

using endotoxins should be used as part of the validation. 

STERILISATION BY RADIATION  
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98. Radiation sterilisation is used mainly for the sterilisation of heat sensitive materials and products. 

Many medicinal products and some packaging materials are radiation-sensitive, so this method 

is permissible only when the absence of deleterious effects on the product has been confirmed 

experimentally. Ultraviolet irradiation is not normally an acceptable method of sterilisation. 

99. During the sterilisation procedure the radiation dose should be measured. For this purpose, 

dosimetry indicators which are independent of dose rate should be used, giving a quantitative 

measurement of the dose received by the product itself. Dosimeters should be inserted in the load 

in sufficient number and close enough together to ensure that there is always a dosimeter in the 

irradiator. Where plastic dosimeters are used they should be used within the time-limit of their 

calibration. Dosimeter absorbances should be read within a short period after exposure to 

radiation. 

100. Biological indicators may be used as an additional control. 

101. Validation procedures should ensure that the effects of variations in density of the packages are 

considered. 

102. Materials handling procedures should prevent mix-up between irradiated and nonirradiated 

materials. Radiation sensitive colour disks should also be used on each package to differentiate 

between packages which have been subjected to irradiation and those which have not. 

103. The total radiation dose should be administered within a predetermined time span. 

STERILISATION WITH ETHYLENE OXIDE  

104. This method should only be used when no other method is practicable. During process validation 

it should be shown that there is no damaging effect on the product and that the conditions and 

time allowed for degassing are such as to reduce any residual gas and reaction products to defined 

acceptable limits for the type of product or material. 

105. Direct contact between gas and microbial cells is essential; precautions should be taken to avoid 

the presence of organisms likely to be enclosed in material such as crystals or dried protein. The 

nature and quantity of packaging materials can significantly affect the process. 

106. Before exposure to the gas, materials should be brought into equilibrium with the humidity and 

temperature required by the process. The time required for this should be balanced against the 

opposing need to minimise the time before sterilisation. 

107. Each sterilisation cycle should be monitored with suitable biological indicators, using the 

appropriate number of test pieces distributed throughout the load. The information so obtained 

should form part of the batch record. 

108. For each sterilisation cycle, records should be made of the time taken to complete the cycle, of 
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the pressure, temperature and humidity within the chamber during the process and of the gas 

concentration and of the total amount of gas used. The pressure and temperature should be 

recorded throughout the cycle on a chart. The record(s) should form part of the batch record. 

109. After sterilisation, the load should be stored in a controlled manner under ventilated conditions 

to allow residual gas and reaction products to reduce to the defined level. This process should be 

validated. 

FILTRATION OF MEDICINAL PRODUCTS WHICH CANNOT BE STERILISED IN 

THEIR FINAL CONTAINER  

110. Filtration alone is not considered sufficient when sterilisation in the final container is possible. 

With regard to methods currently available, steam sterilisation is to be preferred. If the product 

cannot be sterilised in the final container, solutions or liquids can be filtered through a sterile 

filter of nominal pore size of 0.22 micron (or less), or with at least equivalent micro-organism 

retaining properties, into a previously sterilised container. Such filters can remove most bacteria 

and moulds, but not all viruses or mycoplasmas. Consideration should be given to 

complementing the filtration process with some degree of heat treatment. 

111. Due to the potential additional risks of the filtration method as compared with other sterilisation 

processes, a second filtration via a further sterilised micro-organism retaining filter, immediately 

prior to filling, may be advisable. The final sterile filtration should be carried out as close as 

possible to the filling point. 

112. Fibre-shedding characteristics of filters should be minimal. 

113. The integrity of the sterilised filter should be verified before use and should be confirmed 

immediately after use by an appropriate method such as a bubble point, diffusive flow or pressure 

hold test. The time taken to filter a known volume of bulk solution and the pressure difference 

to be used across the filter should be determined during validation and any significant differences 

from this during routine manufacturing should be noted and investigated. Results of these checks 

should be included in the batch record. The integrity of critical gas and air vent filters should be 

confirmed after use. The integrity of other filters should be confirmed at appropriate intervals. 

114. The same filter should not be used for more than one working day unless such use has been 

validated. 

115. The filter should not affect the product by removal of ingredients from it or by release of 

substances into it. 

FINISHING OF STERILE PRODUCTS 
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116. Partially stoppered freeze drying vials should be maintained under Grade A conditions at all 

times until the stopper is fully inserted. 

117. Containers should be closed by appropriately validated methods. Containers closed by fusion, 

e.g. glass or plastic ampoules should be subject to 100% integrity testing. Samples of other 

containers should be checked for integrity according to appropriate procedures. 

118. The container closure system for aseptically filled vials is not fully integral until the aluminium 

cap has been crimped into place on the stoppered vial. Crimping of the cap should therefore be 

performed as soon as possible after stopper insertion. 

119. As the equipment used to crimp vial caps can generate large quantities of non-viable particulates, 

the equipment should be located at a separate station equipped with adequate air extraction. 

120. Vial capping can be undertaken as an aseptic process using sterilised caps or as a clean process 

outside the aseptic core. Where this latter approach is adopted, vials should be protected by Grade 

A conditions up to the point of leaving the aseptic processing area, and thereafter stoppered vials 

should be protected with a Grade A air supply until the cap has been crimped. 

121. Vials with missing or displaced stoppers should be rejected prior to capping. Where human 

intervention is required at the capping station, appropriate technology should be used to prevent 

direct contact with the vials and to minimise microbial contamination. 

122. Restricted access barriers and isolators may be beneficial in assuring the required conditions and 

minimising direct human interventions into the capping operation. 

123. Containers sealed under vacuum should be tested for maintenance of that vacuum after an 

appropriate, pre-determined period. 

124. Filled containers of parenteral products should be inspected individually for extraneous 

contamination or other defects. When inspection is done visually, it should be done under 

suitable and controlled conditions of illumination and background. Operators doing the 

inspection should pass regular eye-sight checks, with spectacles if worn, and be allowed frequent 

breaks from inspection. Where other methods of inspection are used, the process should be 

validated and the performance of the equipment checked at intervals. Results should be recorded. 

QUALITY CONTROL  

125. The sterility test applied to the finished product should only be regarded as the last in a series of 

control measures by which sterility is assured. The test should be validated for the product(s) 

concerned. 

126. In those cases where parametric release has been authorised, special attention should be paid to 

the validation and the monitoring of the entire manufacturing process. 
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127. Samples taken for sterility testing should be representative of the whole of the batch, but should 

in particular include samples taken from parts of the batch considered to be most at risk of 

contamination, e.g.: 

a) for products which have been filled aseptically, samples should include containers filled at 

the beginning and end of the batch and after any significant intervention;  

b) for products which have been heat sterilised in their final containers, consideration should 

be given to taking samples from the potentially coolest part of the load
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REVISED ANNEX 1 5 

MANUFACTURE OF STERILE MEDICINAL PRODUCTS  

 

 

1. SCOPE 

The manufacture of sterile products covers a wide range of sterile product types (active substance, 

excipient, primary packaging material and finished dosage form), packed sizes (single unit to multiple 

units), processes (from highly automated systems to manual processes) and technologies (e.g. 

biotechnology, classical small molecule manufacturing systems and closed systems). This Annex 

provides general guidance that should be used in the design and control of facilities, equipment, systems 

and procedures used for the manufacture of all sterile products applying the principles of Quality Risk 

Management (QRM), to ensure that microbial, particulate and endotoxin/pyrogen contamination is 

prevented in the final product. 

QRM applies to this document in its entirety and will not, normally, be referred to in specific 

paragraphs. Where specific limits or frequencies or ranges are specified, these should be considered as 

a minimum requirement. They are stated due to historical regulatory experience of issues that have been 

identified and have impacted the safety of patients. 

The intent of the Annex is to provide guidance for the manufacture of sterile products. However, some 

of the principles and guidance, such as contamination control strategy, design of premises, cleanroom 

classification, qualification, validation, monitoring and personnel gowning, may be used to support the 

manufacture of other products that are not intended to be sterile such as certain liquids, creams, 

ointments and low bioburden biological intermediates, but where the control and reduction of 

microbial, particulate and endotoxin/pyrogen contamination is considered important. Where a 

manufacturer elects to apply guidance herein to non-sterile products, the manufacturer should clearly 

document which principles have been applied and acknowledge that compliance with those principles 

should be demonstrated. 

2. Principle 

2.1. The manufacture of sterile products is subject to special requirements in order to minimize risks of 

microbial, particulate and endotoxin/pyrogen contamination. The following key areas should be 

                                                           
5  Date of implementation 25 August 2023 
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considered: 

i. Facility, equipment and process should be appropriately designed, qualified and/or validated 

and where applicable, subjected to ongoing verification according to the relevant sections of 

the Good Manufacturing Practices (GMP) guide. The use of appropriate technologies (e.g. 

Restricted Access Barriers Systems (RABS), isolators, robotic systems, 

rapid/alternative methods and continuous monitoring systems) should be considered to 

increase the protection of the product from potential extraneous sources of 

endotoxin/pyrogen, particulate and microbial contamination such as personnel, materials 

and the surrounding environment, and assist in the rapid detection of potential contaminants 

in the environment and the product. 

ii. Personnel should have adequate qualifications and experience, training and behaviour with 

a specific focus on the principles involved in the protection of sterile product during the 

manufacturing, packaging and distribution processes. 

iii.  Processes and monitoring systems for sterile product manufacture should be designed, 

commissioned, qualified, monitored and regularly reviewed by personnel with appropriate 

process, engineering and microbiological knowledge. 

iv. Raw materials and packaging materials should be adequately controlled and tested to ensure 

that level of bioburden and endotoxin/pyrogen are suitable for use. 

2.2. Processes, equipment, facilities and manufacturing activities should be managed in accordance with 

QRM principles to provide a proactive means of identifying, scientifically evaluating and 

controlling potential risks to quality. Where alternative approaches are used, these should be 

supported by appropriate rationale, risk assessment and mitigation, and should meet the intent of 

this Annex. 

In the first instance, QRM priorities should include appropriate design of the facility, equipment and 

processes, followed by the implementation of well-designed procedures, and finally application of 

monitoring systems as the element that demonstrates that the design and procedures have been 

correctly implemented and continue to perform in line with expectations. Monitoring or testing alone 

does not give assurance of sterility. 

2.3. A Contamination Control Strategy (CCS) should be implemented across the facility in order to 

define all critical control points and assess the effectiveness of all the controls (design, procedural, 

technical and organisational) and monitoring measures employed to manage risks to medicinal 

product quality and safety. The combined strategy of the CCS should establish robust assurance of 

contamination prevention. The CCS should be actively reviewed and, where appropriate, updated 
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and should drive continual improvement of the manufacturing and control methods. Its effectiveness 

should form part of the periodic management review. Where existing control systems are in place 

and are appropriately managed, these may not require replacement but should be referenced in the 

CCS and the associated interactions between systems should be understood. 

2.4. Contamination control and steps taken to minimize the risk of contamination from microbial, 

endotoxin/pyrogen and particle sources includes a series of interrelated events and measures. These 

are typically assessed, controlled and monitored individually but their collective effectiveness 

should be considered together. 

2.5. The development of the CCS requires detailed technical and process knowledge. Potential sources 

of contamination are attributable to microbial and cellular debris (e.g. pyrogen, endotoxin) as well 

as particulate (e.g. glass and other visible and sub-visible particles). 

Elements to be considered within a CCS should include (but are not limited to): 

i. Design of both the plant and processes including the associated documentation; 

ii. Premises and equipment; 

iii.  Personnel; 

iv. Utilities; 

v. Raw material controls - including in-process controls; 

vi. Product containers and closures; 

vii. Vendor approval - such as key component suppliers, sterilisation of components and single use 

systems (SUS), and critical service providers; 

viii.  Management of outsourced activities and availability/transfer of critical information between parties, 

e.g. contract sterilisation services; 

ix. Process risk management 

x. Process validation; 

xi. Validation of sterilisation processes; 

xii. Preventative maintenance ð maintaining equipment, utilities and premises (planned and 

unplanned maintenance) to a standard that will ensure there is no additional risk of 

contamination; 

xiii.  Cleaning and disinfection; 

xiv. Monitoring systems - including an assessment of the feasibility of the introduction of scientifically 

sound, alternative methods that optimize the detection of environmental contamination; 

xv. Prevention mechanisms ð trend analysis, detailed investigation, root cause determination, corrective 

and preventive actions (CAPA) and the need for comprehensive investigational tools; 
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xvi. Continuous improvement based on information derived from the above. 

2.6. The CCS should consider all aspects of contamination control with ongoing and periodic review 

resulting in updates within the pharmaceutical quality system as appropriate. Changes to the systems 

in place should be assessed for any impact on the CCS before and after implementation. 

2.7. The manufacturer should take all steps and precautions necessary to assure the sterility of the 

products manufactured within its facilities. Sole reliance for sterility or other quality aspects should 

not be placed on any terminal process or finished product test. 

3. Pharmaceutical Quality System (PQS} 

3.1. The manufacture of sterile products is a complex activity that requires specific controls and 

measures to ensure the quality of products manufactured. Accordingly, the manufacturer's PQS 

should encompass and address the specific requirements of sterile product manufacture and 

ensure that all activities are effectively controlled so that the risk of microbial, particulate and 

endotoxin/pyrogen contamination is minimized in sterile products. In addition to the PQS 

requirements detailed in Chapter1 of the GMP Guide (Part I Basic Requirements for Medicinal 

Products), the PQS for sterile product manufacture should also ensure that: 

i. An effective risk management system is integrated into all areas of the product life cycle with 

the aim to minimize microbial contamination and to ensure the quality of sterile products 

manufactured. 

ii.  The manufacturer has sufficient knowledge and expertise in relation to the products 

manufactured and the equipment, engineering and manufacturing methods employed that have 

an impact on product quality. 

iii.  Root cause analysis of procedural, process or equipment failure is performed in such a way that 

the risk to product is correctly identified and understood so that suitable corrective and 

preventive actions (CAPA) are implemented. 

iv. Risk management is applied in the development and maintenance of the CCS, to identify, 

assess, reduce/eliminate (where applicable) and control contamination risks. Risk management 

should be documented and should include the rationale for decisions taken in relation to risk 

reduction and acceptance of residual risk. 

v. Senior management should effectively oversee the state of control throughout the facility and 
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product lifecycle. Risk management outcome should be reviewed regularly as part of the on- 

going quality management, during change, in the event of a significant emerging problem, and 

during the periodic product quality review. 

vi. Processes associated with the finishing, storage and transport of sterile products should not 

compromise the sterile product. Aspects that should be considered include: container integrity, 

risks of contamination and avoidance of degradation by ensuring that products are stored and 

maintained in accordance with the registered storage conditions. 

vii.  Persons responsible for the certification/release of sterile products have appropriate access to 

manufacturing and quality information and possess adequate knowledge and experience in the 

manufacture of sterile products and the associated critical quality attributes. This is in order to 

allow such persons to determine if the sterile products have been manufactured in accordance 

with the registered specifications and approved process and are of the required quality. 

 

3.2. All non-conformities, such as sterility test failures, environmental monitoring excursions or 

deviations from established procedures should be adequately investigated before 

certification/release of the batch. The investigation should determine the potential impact upon 

process and product quality and whether any other processes or batches are potentially 

impacted. The reason for including or excluding a product or batch from the scope of the 

investigation should be clearly justified and recorded. 

4. Premises 

4.1. The manufacture of sterile products should be carried out in appropriate cleanrooms, entry to which 

should be through change rooms that act as airlocks for personnel and airlocks for equipment and 

materials. Cleanrooms and change rooms should be maintained to an appropriate cleanliness 

standard and supplied with air which has passed through filters of an appropriate efficiency. Controls 

and monitoring should be scientifically justified and should effectively evaluate the state of 

environmental conditions of cleanrooms, airlocks and pass-through hatches. 

4.2. The various operations of component preparation, product preparation and filling should be carried 

out with appropriate technical and operational separation measures within the cleanroom or facility 

to prevent mix up and contamination. 

4.3. Restricted Access Barrier Systems (RABS) or isolators are beneficial in assuring required 

conditions and minimizing microbial contamination associated with direct human interventions in 
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the critical zone. Their use should be considered in the CCS. Any alternative approaches to the use 

of RABS or isolators should be justified. 

4.4. For the manufacture of sterile products there are four grades of cleanroom/zone. 

Grade A: The critical zone for high-risk operations (e.g. aseptic processing line, filling  zone, 

stopper bowl, open primary packaging or for making aseptic connections under the protection of 

first air). Normally, such conditions are provided by a localised airflow protection, such as 

unidirectional airflow workstations within RABS or isolators. The maintenance of 

unidirectional airflow should be demonstrated and qualified across the whole of the grade A area. 

Direct intervention (e.g. without the protection of barrier and glove port technology) into the grade 

A area by operators should be minimized by premises, equipment, process and procedural 

design. 

Grade B: For aseptic preparation and filling, this is the background cleanroom for grade A 

(where it is not an isolator). Air pressure differences should be continuously monitored. 

Cleanrooms of lower grade than grade B can be considered where isolator technology is used (see 

paragraph 4.20). 

Grade C and D: These are cleanrooms used for carrying out less critical stages in the 

manufacture of aseptically filled sterile products or as a background for isolators. They can also 

be used for the preparation/filling of terminally sterilised products. (See section 8 for the specific 

details on terminal sterilisation activities). 

 

4.5. In cleanrooms and critical zones, all exposed surfaces should be smooth, impervious and 

unbroken in order to minimize the shedding or accumulation of particles or micro-organisms. 

4.6. To reduce accumulation of dust and to facilitate cleaning there should be no recesses that are 

difficult to clean effectively, therefore projecting ledges, shelves, cupboards and equipment 

should be kept to a minimum. Doors should be designed to avoid recesses that cannot be 

cleaned. Sliding doors may be undesirable for this reason. 

4.7. Materials used in cleanrooms, both in the construction of the room and for items used within 

the room, should be selected to minimize generation of particles and to permit the repeated 

application of cleaning, disinfectant and sporicidal agents where used. 

4.8. Ceilings should be designed and sealed to prevent contamination from the space above them. 
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4.9. Sinks and drains should be prohibited in the grade A and grade B areas. In other cleanrooms, 

air breaks should be fitted between the machine or sink and the drains. Floor drains in lower 

grade cleanrooms should be fitted with traps or water seals designed to prevent back flow and 

should be regularly cleaned, disinfected and maintained. 

4.10. The transfer of equipment and materials into and out of the cleanrooms and critical zones is 

one of the greatest potential sources of contamination. Any activities with the potential to 

compromise the cleanliness of cleanrooms or the critical zone should be assessed and if they 

cannot be eliminated, appropriate controls should be implemented. 

4.11. The transfer of materials, equipment, and components into the grade A or B areas should be 

carried out via a unidirectional process. Where possible, items should be sterilised and passed 

into these areas through double-ended sterilisers (e.g. through a double-door autoclave or 

depyrogenation oven/tunnel) sealed into the wall. Where sterilisation upon transfer of the items 

is not possible, a procedure which achieves the same objective of not introducing 

contamination should be validated and implemented, (e.g. using an effective transfer 

disinfection process, rapid transfer systems for isolators or, for gaseous or liquid materials, a 

bacteria-retentive filter). The removal of items from the grade A and B areas (e.g. materials, 

waste, environmental samples) should be carried out via a separate unidirectional process. If 

this is not possible, time-based separation of movement (incoming/exiting material) by 

procedure should be considered and controls applied to avoid potential contamination of 

incoming items. 

4.12. Airlocks should be designed and used to provide physical separation and to minimize 

microbial and particle contamination of the different areas and should be present for material 

and personnel moving between different grades. Wherever possible, airlocks used for 

personnel movement should be separated from those used for material movement. Where this 

is not practical, time-based separation of movement (personnel/material) by procedure should be 

considered. Airlocks should be flushed effectively with filtered air to ensure that the grade of the 

cleanroom is maintained. The final stage of the airlock should, in the ñat restò state, be of the same 

cleanliness grade (viable and total particle) as the cleanroom into which it leads. The use of 

separate change rooms for entering and leaving the grade B area is desirable. Where this is not 

practical, time-based separation of activities (ingress/egress) by procedure should be 

considered. Where the CCS indicates that the risk of contamination is high, separate change 

rooms for entering and leaving production areas should be used. Airlocks should be designed as 

follows: 
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i. Personnel airlocks: Areas of increasing cleanliness used for entry of personnel (e.g. from the 

grade D area to the grade C area to the grade B area). In general hand washing facilities 

should be provided only in the first stage of the changing room and not be present in changing 

rooms directly accessing the grade B area. 

ii.  Material airlocks: used for materials and equipment transfer. 

i. Only materials and equipment that have been included on an approved list and 

assessed during validation of the transfer process, should be transferred into the grade 

A or grade B areas via an airlock or pass-through hatches. Equipment and materials 

(intended for use in the grade A area) should be protected when transiting through 

the grade B area. Any unapproved items that require transfer should be pre-approved 

as an exception. Appropriate risk assessment and mitigation measures should be applied 

and recorded as per the manufacturer's CCS and should include a specific disinfection and 

monitoring programme approved by quality assurance. 

ii.  Pass-through hatches should be designed to protect the higher-grade environment, for 

example by effective flushing with an active filtered air supply. 

iii.  The movement of material or equipment from lower grade or unclassified area to higher 

grade clean areas should be subject to cleaning and disinfection commensurate with the 

risk and in line with the CCS. 

4.13. For pass-through hatches and airlocks (for material and personnel), the entry and exit doors 

should not be opened simultaneously. For airlocks leading to the grade A and grade B areas, 

an interlocking system should be used. For airlocks leading to grade C and D areas, a visual 

and/or audible warning system should be operated as a minimum. Where required to maintain 

area segregation, a time delay between the closing and opening of interlocked doors should be 

established. 

4.14. Cleanrooms should be supplied with a filtered air supply that maintains a positive pressure 

and/or an airflow relative to the background environment of a lower grade under all operational 

conditions and should flush the area effectively. Adjacent rooms of different grades should 

have an air pressure difference of a minimum of 10 Pascals (guidance value). Particular 

attention should be paid to the protection of the critical zone. The recommendations regarding 

air supplies and pressures may need to be modified where it is necessary to contain certain 

materials (e.g. pathogenic, highly toxic or radioactive products or live viral or bacterial 

materials). The modification may include positively or negatively pressurized airlocks that 
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prevent the hazardous material from contaminating surrounding areas. Decontamination of 

facilities (e.g. the cleanrooms and the heating, ventilation, and air conditioning (HVAC) 

systems) and the treatment of air leaving a clean area, may be necessary for some operations. 

Where containment requires air to flow into a critical zone, the source of the air should be from 

an area of the same or higher grade. 

4.15. Airflow patterns within cleanrooms and zones should be visualised to demonstrate that there 

is no ingress from lower grade to higher grade areas and that air does not travel from less clean 

areas (such as the floor) or over operators or equipment that may transfer contamination to the 

higher-grade areas. Where unidirectional airflow is required, visualisation studies should be 

performed to determine compliance, (see paragraphs 4.4 & 4.19). When filled, closed products 

are transferred to an adjacent cleanroom of a lower grade via a small egress point, airflow 

visualization studies should demonstrate that air does not ingress from the lower grade 

cleanrooms to the grade B area. Where air movement is shown to be a contamination risk to 

the clean area or critical zone, corrective actions, such as design improvement, should be 

implemented. Airflow pattern studies should be performed both at rest and in operation (e.g. 

simulating operator interventions). Video recordings of the airflow patterns should be retained. 

The outcome of the air visualisation studies should be documented and considered when 

establishing the facility's environmental monitoring programme. 

4.16. Indicators of air pressure differences should be fitted between cleanrooms and/or between 

isolators and their background. Set-points and the criticality of air pressure differences should 

be considered within the CCS. Air pressure differences identified as critical should be 

continuously monitored and recorded. A warning system should be in place to instantly 

indicate and warn operators of any failure in the air supply or reduction of air pressure 

differences (below set limits for those identified as critical). The warning signal should not be 

overridden without assessment and a procedure should be available to outline the steps to be 

taken when a warning signal is given. Where alarm delays are set, these should be assessed 

and justified within the CCS. Other air pressure differences should be monitored and recorded 

at regular intervals. 

4.17. Facilities should be designed to permit observation of production activities from outside the 

grade A and B areas (e.g. through the provision of windows or remote cameras with a full view 

of the area and processes to allow observation and supervision without entry). This requirement 

should be considered when designing new facilities or during refurbishment of existing 

facilities. 
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Barrier  Technologies 
 

4.18. Isolators or RABS, which are different technologies, and the associated processes, should be 

designed to provide protection through separation of the grade A environment from the 

environment of the surrounding room. The hazards introduced from entry or removal of items 

during processing should be minimized and supported by high capability transfer technologies 

or validated systems that robustly prevent contamination and are appropriate for the respective 

technology. 

4.19. The design of the technology and processes used should ensure appropriate conditions are 

maintained in the critical zone to protect the exposed product during operations. 

i. Isolators: 
 

i. The design of open isolators should ensure grade A conditions with first air protection in 

the critical zone and unidirectional airflow that sweeps over and away from exposed 

products during processing. 

ii.  The design of closed isolators should ensure grade A conditions with adequate 

protection for exposed products during processing. Airflow may not be fully 

unidirectional in closed isolators where simple operations are conducted. However, 

any turbulent airflow should not increase risk of contamination of the exposed 

product. Where processing lines are included in closed isolators, grade A conditions 

should be ensured with first air protection in the critical zone and unidirectional 

airflow that sweeps over and away from exposed products during processing. 

iii.  Negative pressure isolators should only be used when containment of the product is 

considered essential (e.g. radiopharmaceutical products) and specialized risk control 

measures should be applied to ensure the critical zone is not compromised. 

 

ii. RABS: 
 

The design of RABS should ensure grade A conditions with unidirectional airflow and 

first air protection in the critical zone. A positive airflow from the critical zone to the 

supporting background environment should be maintained. 

4.20. The background environment for isolators or RABS should ensure the risk of transfer of 

contamination is minimized. 
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i. Isolators: 

i. The background environment for open isolators should generally correspond to a 

minimum of grade C. The background for closed isolators should correspond to a 

minimum of grade D. The decision on the background classification should be based on 

risk assessment and justified in the CCS. 

ii.  Key considerations when performing the risk assessment for the CCS of an isolator 

should include (but are not limited to); the bio-decontamination programme, the 

extent of automation, the impact of glove manipulations that may potentially 

compromise first airô protection of critical process points, the impact of potential loss 

of barrier/glove integrity, transfer mechanisms used and activities such as set-up or 

maintenance that may require the doors to be opened prior to the final bio-

decontamination of the isolator. Where additional process risks are identified, a 

higher grade of background should be considered unless appropriately justified in the 

CCS. 

iii.  Airflow pattern studies should be performed at the interfaces of open isolators to 

demonstrate the absence of air ingress. 

ii. RABS: 

The background environment for RABS used for aseptic processing, should correspond 

to a minimum of grade B and airflow pattern studies should be performed to 

demonstrate the absence of air ingress during interventions, including door openings if 

applicable. 

4.21. The materials used for glove systems (for both isolators and RABS) should be demonstrated to 

have appropriate mechanical and chemical resistance. The frequency of glove replacement 

should be defined within the CCS. 

i. Isolators: 

i. For isolators, leak testing of the glove system should be performed using a methodology 

demonstrated to be suitable for the task and criticality. The testing should be performed at 

defined intervals. Generally glove integrity testing should be performed at a minimum 

frequency of the beginning and end of each batch or campaign. Additional glove integrity 

testing may be necessary depending on the validated campaign length. 

Glove integrity monitoring should include a visual inspection associated with each use and 

following any manipulation that may affect the integrity of the system. 
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For manual aseptic processing activities where single unit or small batch sizes are 

produced, the frequency of integrity verification may be based on other criteria, such as 

the beginning and end of each manufacturing session. 

ii.  Integrity / leak testing of isolator systems should be performed at defined intervals. 

ii. RABS: 

For RABS, gloves used in the grade A area should be sterilised before installation and 

sterilised or effectively bio-decontaminated by a validated method prior to each 

manufacturing campaign. If exposed to the background environment during operation, 

disinfection using an approved methodology following each exposure should be 

completed. Gloves should be visually examined with each use, and integrity testing should 

be performed at periodic intervals. 

4.22. Decontamination methods (cleaning and bio-decontamination, and where applicable 

inactivation for biological materials) should be appropriately defined and controlled. The 

cleaning process prior to the bio-decontamination step is essential; any residues that remain 

may inhibit the effectiveness of the decontamination process. Evidence should also be 

available to demonstrate that the cleaning and bio-decontamination agents used do not have 

adverse impact on the product produced within the RABS or isolator. 

i. For isolators 

The bio-decontamination process of the interior should be automated, validated and 

controlled within defined cycle parameters and should include a sporicidal agent in a 

suitable form (e.g. gaseous or vaporized form). Gloves should be appropriately extended 

with fingers separated to ensure contact with the agent. Methods used (cleaning and 

sporicidal bio-decontamination) should render the interior surfaces and critical zone of 

the isolator free from viable microorganisms. 

ii. For RABS 

The sporicidal disinfection should include the routine application of a sporicidal agent 

using a method that has been validated and demonstrated to robustly include all areas of 

the interior surfaces and ensure a suitable environment for aseptic processing. 

Cleanroom and clean air  equipment qualification 

4.23. Cleanrooms and clean air equipment such as unidirectional airflow units (UDAFs), RABS 

and isolators, used for the manufacture of sterile products, should be qualified according to the 
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required characteristics of the environment. Each manufacturing operation requires an 

appropriate environmental cleanliness level in the operational state in order to minimize the 

risk of contamination of the product or materials being handled. Appropriate cleanliness levels 

in the ñat restò and ñoperationalò states should be maintained. 

4.24. Cleanrooms and clean air equipment should be qualified using methodology in accordance with 

the requirements of Annex 15. Cleanroom qualification (including classification) should be 

clearly differentiated from operational environmental monitoring. 

4.25. Cleanroom and clean air equipment qualification is the overall process of assessing the 

level of compliance of a classified cleanroom or clean air equipment with its intended use. As 

part of the qualification requirements of Annex 15, the qualification of cleanrooms and clean air 

equipment should include (where relevant to the design/operation of the installation): 

i. installed filter system leakage and integrity testing, 

ii.  airflow tests - volume and velocity, 

iii.  air pressure difference test 

iv. airflow direction test and visualisation, 

v. microbial airborne and surface contamination, 

vi. temperature measurement test, 

vii.  relative humidity test, 

viii.  recovery test, 

ix. containment leak test. 

Reference for the qualification of the cleanrooms and clean air equipment can be found in the 

ISO 14644 series of standards. 

4.26. Cleanroom classification is part of the cleanroom qualification and is a method of assessing 

the level of air cleanliness against a specification for a cleanroom or clean air equipment by 

measuring the total particle concentration. Classification activities should be scheduled and 

performed in order to avoid any impact on process or product quality. For example, initial 

classification should be performed during simulated operations and reclassification performed 

during simulated operations or during aseptic process simulation (APS). 

4.27. For cleanroom classification, the total of particles equal to or greater than 0.5 and 5 qm should 

be measured. This measurement should be performed both at rest and in simulated operations 

in accordance with the limits specified in Table 1. 
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Table 1: Maximum permitted total particle concentration for  classification 
 

Grade 

Maximum limits  for  total particle 

Ó 0.5 µm/m³ 

Maximum limits  for  total particle 

Ó 5 µm/m³ 

at rest in operation at rest in operation 

A 3 520 3 520 Not specified (a) Not specified (a) 

B 3 520 352 000 Not specified (a) 2 930 

C 352 000 3 520 000 2 930 29 300 

D 3 520 000 
Not 

predetermined(b) 
29 300 

Not 
predetermined (b) 

(a) 
Classification including 5pm particles may be considered where indicated by the CCS or historical trends. 

(b) 
For grade D, in operation limits are not predetermined. The manufacturer should establish in operation limits based on a 

risk assessment and routine data where applicable. 

 

4.28.  For classification of the cleanroom, the minimum number of sampling locations and their 

positioning can be found in ISO 14644 Part 1. For the aseptic processing area and the 

background environment (the grade A and grade B areas, respectively), additional sample 

locations should be considered and all critical processing areas such as the point of fill and 

container closure feeder bowls should be evaluated. Critical processing locations should be 

determined by documented risk assessment and knowledge of the process and operations to be 

performed in the area. 

4.29. Cleanroom classification should be carried out in the ñat restò and ñin operationò states. 

i. The definition of ñat restò state is the condition whereby the installation of all the utilities is 

complete including any functioning HVAC, with the main manufacturing equipment installed 

as specified but not operating and without personnel present in the room. 

ii. The definition of ñin operationò state is the condition where the installation of the cleanroom is complete, 

the HVAC system fully operational, equipment installed and functioning in the manufacturer's defined 

operating mode with the maximum number of personnel present performing or simulating routine 

operational work. 

iii. The total particle limits given in Table 1 above for the ñat restò state should be achieved after a ñclean upò 

period on completion of operations and line clearance/cleaning activities. The "clean up" period (guidance 

value of less than 20 minutes) should be determined during the qualification of the rooms, documented 

and adhered to in procedures to reinstate a qualified state of cleanliness if disrupted during operation. 
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4.30. The speed of air supplied by unidirectional airflow systems should be clearly justified in the 

qualification protocol including the location for air speed measurement. Air speed should be 

designed, measured and maintained to ensure that appropriate unidirectional air movement 

provides protection of the product and open components at the working position (e.g. where 

high-risk operations occur and where product and/or components are exposed). Unidirectional 

airflow systems should provide a homogeneous air speed in a range of 0.36 - 0.54 m/s (guidance 

value) at the working position, unless otherwise scientifically justified in the CCS. Airflow 

visualization studies should correlate with the air speed measurement. 

4.31. The microbial contamination level of the cleanrooms should be determined as part of the 

cleanroom qualification. The number of sampling locations should be based on a documented 

risk assessment and the results obtained from room classification, air visualization studies and 

knowledge of the process and operations to be performed in the area. The maximum limits for 

microbial contamination during qualification for each grade are given in Table 2. Qualification 

should include both ñat restò and ñin operationò states. 

Table 2: Maximum permitted microbial  contamination level during qualification 
 

Grade 
Air  sample 

CFU/m3 

Settle plates 

(diameter 90 mm) 

CFU/4 hours (a) 

Contact plates 
(diameter 55 mm) 

CFU/plate 

A 
No growth 

B 10 5 5 

C 100 50 25 

D 200 100 50 

 

(a) Settle plates should be exposed for the duration of operations and changed as required after a maximum of 4 

hours. Exposure time should be based on recovery studies and should not allow desiccation of the media used. 

Note 1: All methods indicated for a specific grade in the table should be used for qualifying the area of that specific 

grade. If one of the methods tabulated is not used, or alternative methods are used, the approach taken should be 

appropriately justified. 

Note 2: Limits are applied using CFU throughout the document. If different or new technologies are used that 

present results in a manner different from CFU, the manufacturer should scientifically justify the limits applied and 

where possible correlate them to CFU. 

Note 3: For the qualification of personnel gowning, the limits given for contact plates and glove prints in Table 6 

should apply. 

Note 4: Sampling methods should not pose a risk of contamination to the manufacturing operations. 

 

4.32. The requalification of cleanrooms and clean air equipment should be carried out periodically 

following defined procedures. The requalification should include at a minimum the following: 

i. cleanroom classification (total particle concentration), 

ii. integrity test of final filters, 

iii.  airflow volume measurement, 
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iv. verification of air pressure difference between rooms, and 

v. air velocity test 

(Note: For grade B, C and D the air velocity test should be performed according to a risk 

assessment documented as part of the CCS. However, it is required for filling zones supplied with 

unidirectional airflow (e.g. when filling terminally sterilised products or background to grade A and 

RABS). For grades with non-unidirectional airflow, a measurement of recovery testing should 

replace velocity testing). 

The maximum time interval for requalification of grade A & B areas, is 6 months. The 

maximum time interval for requalification of grade C & D areas, is 12 months. 

Appropriate requalification consisting of at least the above tests should also be carried out 

following completion of remedial action implemented to rectify an out of compliance 

equipment or facility condition or after changes to equipment, facility or processes as 

appropriate. The significance of a change should be determined through the change 

management process. Examples of changes to be considered include but are not limited to the 

following: 

i. interruption of air movement which affects the operation of the installation, 

ii. change in the design of the cleanroom or of the operational setting parameters of the 
HVAC system, 

iii.  special maintenance which affects the operation of the installation (e.g. change of 
final filters). 

 

Disinfection 

 

4.33. The disinfection of cleanrooms is particularly important. They should be cleaned and 

disinfected thoroughly in accordance with a written programme. For disinfection to be 

effective, prior cleaning to remove surface contamination should be performed. Cleaning 

programmes should effectively remove disinfectant residues. More than one type of 

disinfecting agent should be employed to ensure that where they have different modes of 

action, their combined usage is effective against bacteria and fungi. Disinfection should include 

the periodic use of a sporicidal agent. Monitoring should be undertaken regularly in order to 

assess the effectiveness of the disinfection programme and to detect changes in types of 

microbial flora (e.g. organisms resistant to the disinfection regime currently in use). 

4.34. The disinfection process should be validated. Validation studies should demonstrate the 
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suitability and effectiveness of disinfectants in the specific manner in which they are used and 

on the type of surface material, or representative material if  justified, and should support the 

in-use expiry periods of prepared solutions. 

4.35. Disinfectants and detergents used in grade A and grade B areas should be sterile prior to use. 

Disinfectants used in grade C and D may also be required to be sterile where determined in the 

CCS. 

Where the disinfectants and detergents are diluted / prepared by the sterile product 

manufacturer, this should be done in a manner to prevent contamination and they should be 

monitored for microbial contamination. Dilutions should be kept in previously cleaned 

containers (and sterilized where applicable) and should only be stored for the defined period. 

If the disinfectants and detergents are supplied ñready-madeò then results from certificates of 

analysis or conformance can be accepted subject to successful completion of the appropriate 

vendor qualification. 

4.36. Where fumigation or vapour disinfection (e.g. Vapour-phase Hydrogen Peroxide) of 

cleanrooms and associated surfaces are used, the effectiveness of any fumigation agent and 

dispersion system should be understood and validated. 

 
5. Equipment 

5.1. A written, detailed description of the equipment design should be available (including process and 

instrumentation diagrams as appropriate). This should form part of the initial qualification package 

and be kept up to date. 

5.2. Equipment monitoring requirements should be defined in ñuser requirements specificationsò during 

early stages of development, and confirmed during qualification. Process and equipment alarm 

events should be acknowledged and evaluated for trends. The frequency at which alarms are 

assessed should be based on their criticality (with critical alarms reviewed immediately). 

5.3. As far as practicable, equipment, fittings and services should be designed and installed so that 

operations, maintenance, and repairs can be performed outside the cleanroom. If maintenance has 

to be performed in the cleanroom, and the required standards of cleanliness and/or asepsis cannot 

be maintained, then precautions such as restricting access to the work area to specified personnel, 

generation of clearly defined work protocols and maintenance procedures should be considered. 

Additional cleaning, disinfection and environmental monitoring should also be considered. If 
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sterilisation of equipment is required, it should be carried out, wherever possible, after complete 

reassembly. 

5.4. The cleaning process should be validated to be able to: 

i. remove any residue or debris that would detrimentally impact the effectiveness of the 

disinfecting agent used, 

ii.  minimize chemical, microbial and particulate contamination of the product during the process 

and prior to disinfection. 

 

5.5. For aseptic processes, direct and indirect product contact parts should be sterilised. Direct product 

contact parts are those that the product passes through, such as filling needles or pumps. Indirect 

product contact parts are equipment parts that do not contact the product, but may come into contact 

with other sterilised surfaces, the sterility of which is critical to the overall product sterility (e.g. 

sterilised items such as stopper bowls and guides, and sterilised components). 

5.6. All equipment such as sterilisers, air handling systems (including air filtration) and water systems 

should be subject to qualification, monitoring and planned maintenance. Upon completion of 

maintenance, their return to use should be approved. 

5.7. Where unplanned maintenance of equipment critical to the sterility of the product is to be carried 

out, an assessment of the potential impact to the sterility of the product should be performed and 

recorded. 

5.8. A conveyor belt should not pass through a partition between a grade A or B area and a processing 

area of lower air cleanliness, unless the belt itself is continually sterilised (e.g. in a sterilising tunnel). 

5.9. Particle counters, including sampling tubing, should be qualified. The manufacturer's recommended 

specifications should be considered for tube diameter and bend radii. Tube length should typically 

be no longer than lm unless justified and the number of bends should be minimized. Portable particle 

counters with a short length of sample tubing should be used for classification purposes. Isokinetic 

sampling heads should be used in unidirectional airflow systems. They should be oriented 

appropriately and positioned as close as possible to the critical location to ensure that samples are 

representative. 

6. Utilities 

6.1. The nature and extent of controls applied to utility systems should be commensurate with the risk 
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to product quality associated with the utility. The impact should be determined via a risk assessment 

and documented as part of the CCS. 

6.2. In general, higher risk utilities are those that: 

i. directly contact product e.g. water for washing and rinsing, gases and steam for 

sterilisation, 

ii.  contact materials that will  ultimately become part of the product, 

iii.  contact surfaces that come into contact with the product, 

iv. otherwise directly impact the product. 

 

6.3. Utilities should be designed, installed, qualified, operated, maintained and monitored in a manner 

to ensure that the utility system functions as expected. 

6.4. Results for critical parameters and critical quality attributes of high risk utilities should be subject 

to regular trend analysis to ensure that system capabilities remain appropriate. 

6.5. Records of utility system installation should be maintained throughout the system's life-cycle. Such 

records should include current drawings and schematic diagrams, construction material lists and 

system specifications. Typically, important information includes attributes such as: 

i. pipeline flow direction, slopes, diameter and length, 

ii.  tank and vessel details, 

iii.  valves, filters, drains, sampling and user points, 

 

6.6. Pipes, ducts and other utilities should not be present in cleanrooms. If unavoidable, then they should 

be installed so that they do not create recesses, unsealed openings and surfaces which are difficult 

to clean. Installation should allow cleaning and disinfection of outer surface of the pipes. 

 

Water systems 
 

6.7. Water treatment plant and distribution systems should be designed, constructed, installed, 

commissioned, qualified, monitored and maintained to prevent microbiological contamination and 

to ensure a reliable source of water of an appropriate quality. Measures should be taken to minimize 

the risk of presence of particulates, microbial contamination/proliferation and endotoxin/pyrogen 

(e.g. sloping of piping to provide complete drainage and the avoidance of dead legs). Where filters 

are included in the system, special attention should be given to their monitoring and maintenance. 

Water produced should comply with the current monograph of the relevant Pharmacopeia. 

6.8. Water systems should be qualified and validated to maintain the appropriate levels of physical, 
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chemical and microbial control, taking the effect of seasonal variation into account. 

6.9. Water flow should remain turbulent through the pipes in water distribution systems to minimize the 

risk of microbial adhesion, and subsequent biofilm formation. The flow rate should be established 

during qualification and be routinely monitored. 

6.10. Water for injections (WFI) should be produced from water meeting specifications that have been 

defined during the qualification process, stored and distributed in a manner which minimizes the 

risk of microbial growth (e.g. by constant circulation at a temperature above 70°C). WFI should be 

produced by distillation or by a purification process that is equivalent to distillation. This may 

include reverse osmosis coupled with other appropriate techniques such as electrodeionization 

(EDI), ultrafiltration or nanofiltration. 

6.11. Where WFI storage tanks are equipped with hydrophobic bacteria retentive vent filters, the filters 

should not be a source of contamination and the integrity of the filter tested before installation and 

after use. Controls should be in place to prevent condensation formation on the filter (e.g. by 

heating). 

6.12. To minimize the risk of biofilm formation, sterilisation, disinfection or regeneration of water 

systems should be carried out according to a predetermined schedule and as a remedial action 

following out-of-limit or specification results. Disinfection of a water system with chemicals should 

be followed by a validated rinsing/flushing procedure. Water should be tested after 

disinfection/regeneration. Chemical testing results should be approved before the water system is 

returned to use and microbiological/endotoxin results verified to be within specification and 

approved before batches manufactured using water from the system are considered for 

certification/release. 

6.13. Regular ongoing chemical and microbial monitoring of water systems should be performed to 

ensure that the water continues to meet compendial expectations. Alert levels should be based on 

the initial qualification data and thereafter periodically reassessed on data obtained during 

subsequent re- qualifications, routine monitoring, and investigations. Review of ongoing monitoring 

data should be carried out to identify any adverse trend in system performance. Sampling 

programmes should reflect the requirements of the CCS and should include all outlets and points of 

use, at a specified interval, to ensure that representative water samples are obtained for analysis on 

a regular basis. Sample plans should be based on the qualification data, should consider the potential 

worst case sampling locations and should ensure that at least one representative sample is included 

every day of the water that is used for manufacturing processes. 

6.14. Alert level excursions should be documented and reviewed, and include an investigation to 

determine whether the excursion is a single (isolated) event or if results are indicative of an adverse 
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trend or system deterioration. Each action limit excursion should be investigated to determine the 

probable root causes and any potential impact on the quality of products and manufacturing 

processes as a result of the use of the water. 

6.15. WFI systems should include continuous monitoring systems such as Total Organic Carbon (TOC) 

and conductivity, as these may give a better indication of overall system performance than discrete 

sampling. Sensor locations should be based on risk. 

Steam used as a direct sterilising agent 

6.16. Feed water to a pure steam (clean steam) generator should be appropriately purified. Pure steam 

generators should be designed, qualified and operated in a manner to ensure that the quality of steam 

produced meets defined chemical and endotoxin levels. 

6.17. Steam used as a direct sterilising agent should be of suitable quality and should not contain 

additives at a level which could cause contamination of product or equipment. For a generator 

supplying pure steam used for the direct sterilisation of materials or product-contact surfaces (e.g. 

porous / hard-good autoclave loads), steam condensate should meet the current monograph for WFI 

of the relevant Pharmacopeia (microbial testing is not mandatory for steam condensate). A suitable 

sampling schedule should be in place to ensure that representative pure steam is obtained for analysis 

on a regular basis. Other aspects of the quality of pure steam used for sterilisation should be assessed 

periodically against validated parameters. These parameters should include the following (unless 

otherwise justified): non-condensable gases, dryness value (dryness fraction) and superheat. 

Gases and vacuum systems 

6.18. Gases that come in direct contact with the product/primary container surfaces should be of 

appropriate chemical, particulate and microbial quality. All relevant parameters, including oil and 

water content, should be specified, taking into account the use and type of the gas, the design of the 

gas generation system and, where applicable, comply with the current monograph of the relevant 

Pharmacopeia or the product quality requirement. 

6.19. Gases used in aseptic processes should be filtered through a sterilising grade filter (with a nominal 

pore size of a maximum of 0.22 pm) at the point of use. Where the filter is used on a batch basis 

(e.g. for filtration of gas used for overlay of aseptically filled products) or as product vessel vent 

filter, then the filter should be integrity tested and the results reviewed as part of the batch 

certification/release process. Any transfer pipework or tubing that is located after the final sterilising 

grade filter should be sterilised. When gases are used in the process, microbial monitoring of the gas 

should be performed periodically at the point of use. 
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6.20. Where backflow from vacuum or pressure systems poses a potential risk to the product, there 

should be mechanism(s) to prevent backflow when the vacuum or pressure system is shut off. 

Heating and cooling and hydraulic  systems 

6.21. Major items of equipment associated with hydraulic, heating and cooling systems should, where 

possible, be located outside the filling room. There should be appropriate controls to contain any 

spillage and/or cross contamination associated with the system fluids. 

6.22. Any leaks from these systems that would present a risk to the product should be detectable (e.g. an 

indication system for leakage). 

7. Personnel 

7.1. The manufacturer should ensure that there are sufficient appropriate personnel, suitably 

qualified, trained and experienced in the manufacture and testing of sterile products, and any of 

the specific manufacturing technologies used in the site's manufacturing operations, to ensure 

compliance with GMP applicable to the manufacture and handling of sterile products. 

7.2. Only the minimum number of personnel required should be present in cleanrooms. The 

maximum number of operators in cleanrooms should be determined, documented and 

considered during activities such as initial qualification and APS, so as not to compromise 

sterility assurance. 

7.3. All personnel including those performing cleaning, maintenance, monitoring and those that 

access cleanrooms should receive regular training, gowning qualification and assessment in 

disciplines relevant to the correct manufacture of sterile products. This training should include 

the basic elements of microbiology and hygiene, with a specific focus on cleanroom practices, 

contamination control, aseptic techniques and the protection of sterile products (for those 

operators entering the grade B cleanrooms and/or intervening into grade A) and the potential 

safety implications to the patient if the product is not sterile. The level of training should be 

based on the criticality of the function and area in which the personnel are working. 

7.4. The personnel accessing grade A and B areas should be trained for aseptic gowning and aseptic 

behaviours. Compliance with aseptic gowning procedures should be confirmed by assessment 

and periodic reassessment at least annually, and should involve both visual and microbial 

assessment (using monitoring locations such as gloved fingers, forearms, chest and hood 

(facemask / forehead). See paragraph 9.30 for the expected limits). The unsupervised access to 
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the grade A and grade B areas where aseptic operations are or will be conducted should be 

restricted to appropriately qualified personnel, who have passed the gowning assessment and 

have participated in a successful APS. 

7.5. Unqualified personnel should not enter grade B cleanrooms or grade A in operation. If needed 

in exceptional cases, manufacturers should establish written procedures outlining the process 

by which unqualified personnel are brought into the grade B and A areas. An authorized person 

from the manufacturer should supervise the unqualified personnel during their activities and 

should assess the impact of these activities on the cleanliness of the area. Access by these 

persons should be assessed and recorded in accordance with the PQS. 

7.6. There should be systems in place for the disqualification of personnel from working in or given 

unsupervised entry into cleanrooms that is based on aspects including ongoing assessment 

and/or identification of an adverse trend from the personnel monitoring programme and/or after 

being implicated in a failed APS. Once disqualified, retraining and requalification should be 

completed before permitting the operator to have any further involvement in aseptic practices. 

For operators entering grade B cleanrooms or performing intervention into grade A, this 

requalification should include consideration of participation in a successful APS. 

7.7. High standards of personal hygiene and cleanliness are essential to prevent excessive shedding 

or increased risk of introduction of microbial contamination. Personnel involved in the 

manufacture of sterile products should be instructed to report any specific health conditions or 

ailments which may cause the shedding of abnormal numbers or types of contaminants and 

therefore preclude cleanroom access. Health conditions and actions to be taken with regard to 

personnel who could be introducing an undue microbial hazard should be provided by the 

designated competent person and described in procedures. 

7.8. Personnel who have been engaged in the processing of human or animal tissue materials or of 

cultures of micro-organisms, other than those used in the current manufacturing process, or any 

activities that may have a negative impact to quality (e.g. microbial contamination), should not 

enter clean areas unless clearly defined and effective decontamination and entry procedures 

have been followed and documented. 

7.9. Wristwatches, make-up, jewellery, other personal items such as mobile phones and any other 

non-essential items should not be allowed in clean areas. Electronic devices used in 

cleanrooms, e.g. mobile phones and tablets, that are supplied by the manufacturer solely for 

use in the cleanrooms, may be acceptable if suitably designed to permit cleaning and 
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disinfection commensurate with the grade in which they are used. The use and disinfection of 

such equipment should be included in the CCS. 

7.10. Cleanroom gowning and hand washing should follow a written procedure designed to 

minimize contamination of cleanroom clothing and/or the transfer of contaminants to the clean 

areas. 

7.11. The clothing and its quality should be appropriate for the process and the grade of the working 

area. It should be worn in such a way as to protect the product from contamination. When the 

type of clothing chosen needs to provide the operator protection from the product, it should not 

compromise the protection of the product from contamination. Garments should be visually 

checked for cleanliness and integrity immediately prior to and after gowning. Gown integrity 

should also be checked upon exit. For sterilised garments and eye coverings, particular 

attention should be taken to ensure they have been subject to the sterilisation process, are within 

their specified hold time and that the packaging is visually inspected to ensure it is integral 

before use. Reusable garments (including eye coverings) should be replaced if damage is 

identified, or at a set frequency that is determined during qualification studies. The qualification 

of garments should consider any necessary garment testing requirements, including damage to 

garments that may not be identified by visual inspection alone. 

7.12. Clothing should be chosen to limit shedding due to operators' movement. 

7.13. A description of typical clothing required for each cleanliness grade is given below: 

i. Grade B (including access / interventions into grade A): appropriate garments that are 

dedicated for use under a sterilised suit should be worn before gowning (see paragraph 

7.14). Appropriately sterilised, non-powdered, rubber or plastic gloves should be worn 

while donning the sterilised garments. Sterile headgear should enclose all hair (including 

facial hair) and where separate from the rest of the gown, it should be tucked into the neck 

of the sterile suit. A sterile facemask and sterile eye coverings (e.g. goggles) should be worn 

to cover and enclose all facial skin and prevent the shedding of droplets and particles. 

Appropriate sterilised footwear (e.g. over-boots) should be worn. Trouser legs should be 

tucked inside the footwear. Garment sleeves should be tucked into a second pair of sterile 

gloves worn over the pair worn while donning the gown. The protective clothing should 

minimize shedding of fibres or particles and retain particles shed by the body. The particle 

shedding and the particle retention efficiencies of the garments should be assessed during 

the garment qualification. Garments should be packed and folded in such a way as to allow 
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operators to don the gown without contacting the outer surface of the garment and to 

prevent the garment from touching the floor. 

ii. Grade C: Hair, beards and moustaches should be covered. A single or two-piece trouser 

suit gathered at the wrists and with high neck and appropriately disinfected shoes or 

overshoes should be worn. They should minimize the shedding of fibres and particles. 

iii.  Grade D: Hair, beards and moustaches should be covered. A general protective suit and 

appropriately disinfected shoes or overshoes should be worn. Appropriate measures should 

be taken to avoid any ingress of contaminants from outside the clean area. 

iv. Additional gowning including gloves and facemask may be required in grade C and D 

areas when performing activities considered to be a contamination risk as defined by the 

CCS. 

 

7.14. Cleanroom gowning should be performed in change rooms of an appropriate cleanliness grade 

to ensure gown cleanliness is maintained. Outdoor clothing including socks (other than 

personal underwear) should not be brought into changing rooms leading directly to grade B 

and C areas. Single or two-piece facility trouser suits, covering the full length of the arms and 

the legs, and facility socks covering the feet, should be worn before entry to change rooms for 

grades B and C. Facility suits and socks should not present a risk of contamination to the 

gowning area or processes. 

7.15. Every operator entering grade B or A areas should gown into clean, sterilised protective 

garments (including eye coverings and masks) of an appropriate size at each entry. The 

maximum period for which the sterilised gown may be worn before replacement during a shift 

should be defined as part of the garment qualification. 

7.16. Gloves should be regularly disinfected during operations. Garments and gloves should be 

changed immediately if they become damaged and present any risk of product contamination. 

7.17. Reusable clean area clothing should be cleaned in a laundry facility adequately segregated 

from production operations, using a qualified process ensuring that the clothing is not damaged 

and/or contaminated by fibres or particles during the repeated laundry process. Laundry 

facilities used should not introduce risk of contamination or cross-contamination. Inappropriate 

handling and use of clothing may damage fibres and increase the risk of shedding of particles. 

After washing and before packing, garments should be visually inspected for damage and 

visual cleanliness. The garment management processes should be evaluated and determined as 

part of the garment qualification programme and should include a maximum number of laundry 
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and sterilisation cycles. 

7.18. Activities in clean areas that are not critical to the production processes should be kept to a 

minimum, especially when aseptic operations are in progress. Movement of personnel should 

be slow, controlled and methodical to avoid excessive shedding of particles and organisms due 

to over- vigorous activity. Operators performing aseptic operations should adhere to aseptic 

technique at all times to prevent changes in air currents that may introduce air of lower quality 

into the critical zone. Movement adjacent to the critical zone should be restricted and the 

obstruction of the path of the unidirectional (first air) airflow should be avoided. A review of 

airflow visualisation studies should be considered as part of the training programme. 

 

8. Production and Specific Technologies 

Terminally  sterilised products 
 

8.1. Preparation of components and materials should be performed in at least a grade D cleanroom 

in order to limit the risk of microbial, endotoxin/pyrogen and particle contamination, so that 

the product is suitable for sterilisation. Where the product is at a high or unusual risk of 

microbial contamination (e.g. the product actively supports microbial growth, the product must 

be held for long periods before filling or the product is not processed mostly in closed vessels), 

then preparation should be carried out in at least a grade C environment. Preparation of 

ointments, creams, suspensions and emulsions should be carried out in at least a grade C 

environment before terminal sterilisation. Specific guidance regarding terminally sterilised 

veterinary medicinal products can be found within Annex 4 of the GMP Guide. 

8.2. Primary packaging containers and components should be cleaned using validated processes to 

ensure that particle, endotoxin/pyrogen and bioburden contamination is appropriately 

controlled. 

8.3. Filling of products for terminal sterilisation should be carried out in at least a grade C 

environment. 

8.4. Where the CCS identifies that the product is at an unusual risk of contamination from the 

environment because, for example, the filling operation is slow, the containers are wide necked 

or are necessarily exposed for more than a few seconds before closing, then the product should 

be filled in grade A with at least a grade C background. 

8.5. Processing of the bulk solution should include a filtration step with a microorganism retaining 
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filter, where possible, to reduce bioburden levels and particles prior to filling into the final 

product containers and there should be a maximum permissible time between preparation and 

filling.  

8.6. Examples of operations to be carried out in the various grades are given in Table 3. 

Table 3: Examples of operations and grades for terminally  sterilised preparation and 

processing operations 
 

Grade A - Filling of products, when unusually at risk. 

Grade C 
-  Preparation of solutions, when unusually at risk. 

-  Filling of products. 

Grade D - Preparation of solutions and components for subsequent filling. 

 

 

 

Aseptic preparation and processing 
 

8.7. The aseptic process should be clearly defined. The risks associated with the aseptic process, 

and any associated requirements, should be identified, assessed and appropriately controlled. 

The site's CCS should clearly define the acceptance criteria for these controls, requirements for 

monitoring and the review of their effectiveness. Methods and procedures to control these risks 

should be described and implemented. Accepted residual risks should be formally documented. 

8.8. Precautions to minimize microbial, endotoxin/pyrogenic and particle contamination should be 

taken, as per the site's CCS, during the preparation of the aseptic environment, during all 

processing stages (including the stages before and after bulk product sterilisation), and until 

the product is sealed in its final container. The presence of materials liable to generate particles 

and fibres should be minimized in cleanrooms. 

8.9. Where possible, the use of equipment such as RABS, isolators or other systems, should be 

considered in order to reduce the need for critical interventions into grade A and to minimize 

the risk of contamination. Robotics and automation of processes can also be considered to 

eliminate direct human critical interventions (e.g. dry heat tunnel, automated lyophilizer 

loading, sterilisation in place). 

8.10. Examples of operations to be carried out in the various environmental grades are given in 

Table 4. 
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Table 4: Examples of operations and grades for  aseptic preparation and processing operations 

 

 

 

 

 

 
 

Grade A 

- Aseptic assembly of filling  equipment. 
- Connections made under aseptic conditions (where sterilised product contacl surfaces 

are exposed) that are post the final sterilising grade filter. These connections should be 
sterilised by steam-in-place whenever possible. 

- Aseptic compounding and mixing. 
- Replenishment of sterile bulk product, containers and closures. 
- Removal and cooling of unprotected (e.g. with no packaging) items from sterilisers. 
- Staging and conveying of sterile primary packaging components in the aseptic filling 

line while not wrapped. 
- Aseptic filling,  sealing of containers such as ampoules, vial closure, transfer o1 open 

or partially stoppered vials. 

- Loading of a lyophilizer. 

 

Grade B 

- Background support for grade A (when not in an isolator). 

- Conveying or staging, while protected from the surrounding environment, o 

equipment, components and ancillary items for introduction into grade A. 

Grade C -   Preparation of solutions to be filtered including sampling and dispensing. 

 
 

Grade D 

- Cleaning of equipment. 

- Handling of components, equipment and accessories after cleaning. 

- Assembly under HEPA filtered airflow of cleaned components, equipment and 

accessories prior to sterilisation. 

- Assembly of closed and sterilised SUS using intrinsic sterile connection devices. 

 

  
 

8.11. For sterile products where the final formulation cannot be filtered, the following should be 

considered: 

i. all product and component contact equipment should be sterilised prior to use, 
 

ii. all raw materials or intermediates should be sterilised and aseptically added, 
 

iii.  bulk solutions or intermediates should be sterilised. 
 

8.12. The unwrapping, assembly and preparation of sterilised equipment, components and ancillary 

items with direct or indirect product contact should be treated as an aseptic process and 

performed in grade A with a grade B background. The filling line set-up and filling of the sterile 

product should be treated as an aseptic process and performed in grade A with a grade B 

background. Where an isolator is used, the background should be in accordance with paragraph 

4.20. 

8.13. Preparation and filling of sterile products such as ointments, creams, suspensions and 

emulsions should be performed in grade A with a grade B background when the product and 

components are exposed to the environment and the product is not subsequently filtered (via a 
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sterilising grade filter) or terminally sterilised. Where an isolator or RABS is used, the 

background should be in accordance with paragraph 4.20. 

8.14. Aseptic connections should be performed in grade A with a grade B background unless 

subsequently sterilised in place or conducted with intrinsic sterile connection devices that 

minimize any potential contamination from the immediate environment. Intrinsic sterile 

connection devices should be designed to mitigate risk of contamination. 

Where an isolator is used, the background should be in accordance with paragraph 4.20. 

Aseptic connections should be appropriately assessed and their effectiveness verified. For 

requirements regarding intrinsic sterile connection devices, see paragraphs 8.129 and 8.130. 

8.15. Aseptic manipulations (including non-intrinsic sterile connection devices) should be 

minimized through the use of engineering design solutions such as preassembled and sterilised 

equipment. Whenever feasible, product contact piping and equipment should be pre-assembled, 

and sterilised in place. 

8.16. There should be an authorized list of allowed and qualified interventions, both inherent and 

corrective, that may occur during production (see paragraph 9.34). Interventions should be 

carefully designed to ensure that the risk of contamination of the environment, process and 

product is effectively minimized. The process of designing interventions should include the 

consideration of any impact on air-flows and critical surfaces and products. Engineering 

solutions should be used whenever possible to minimize incursion by operators during the 

intervention. Aseptic technique should be observed at all times, including the appropriate use 

of sterile tools for manipulations. The procedures listing the types of inherent and corrective 

interventions, and how to perform them, should be first evaluated via risk management and 

APS and be kept up to date. Non-qualified interventions should only be used in exceptional 

circumstances, with due consideration of the risks associated with the intervention and with the 

authorisation of the quality unit. The details of the intervention conducted should be subject to 

risk assessment, recorded and fully investigated under the manufacturer's PQS. Any non-

qualified interventions should be thoroughly assessed by the quality department and considered 

during batch disposition. 

8.17. Interventions and stoppages should be recorded in the batch record. Each line stoppage or 

intervention should be sufficiently documented in batch records with the associated time, 

duration of the event, and operators involved (ref to paragraph 9.34). 

8.18. The duration of each aspect of aseptic preparation and processing should be minimized and 

limited to a defined and validated maximum time, including: 

i. the holding time between equipment, component, and container cleaning, drying 
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and sterilisation; 

ii.  the holding time for sterilised equipment, components, and containers before use and 

during filling/assembly; 

iii.  the holding time for a decontaminated environment, such as the RABS or isolator before use; 

iv. the time between the start of the preparation of a product and its sterilisation or 

filtration through a microorganism-retaining filter (if  applicable), through to the end 

of the aseptic filling process There should be a maximum permissible time for each 

product that takes into account its composition and the prescribed method of storage; 

v. the holding time for sterilised product prior to filling;  

vi. the aseptic processing time 

vii.  the filling  time. 

 

8.19. Aseptic operations (including APS) should be observed on a regular basis by personnel with 

specific expertise in aseptic processing to verify the correct performance of operations 

including operator behaviour in the cleanroom and address inappropriate practices if detected. 

 

Finishing of sterile products 
 

8.20. Open primary packaging containers should be maintained under grade A conditions with the 

appropriate background for the technology as described in paragraph 4.20. For partially 

stoppered vials or prefilled syringes (see paragraph 8.126). 

8.21. Final containers should be closed by appropriately validated methods. 

8.22. Where final containers are closed by fusion, e.g. Blow-Fill -Seal (BFS), Form-Fill -Seal (FFS), 

Small and Large Volume Parenteral (SVP & LVP) bags, glass or plastic ampoules, the critical 

parameters and variables that affect seal integrity should be evaluated, determined, effectively 

controlled and monitored during operations. Glass ampoules, BFS units and small volume 

containers (<100 ml) closed by fusion should be subject to 100% integrity testing using 

validated methods. For large volume containers (>100 ml) closed by fusion, reduced sampling 

may be acceptable where scientifically justified and based on data demonstrating the 

consistency of the existing process, and a high level of process control. It should be noted that 

visual inspection is not considered as an acceptable integrity test method. 

8.23. Samples of products using systems other than fusion should be taken and checked for integrity 

using validated methods. The frequency of testing should be based on the knowledge and 

experience of the container and closure systems being used. A scientifically justified sampling 

plan should be used. The sample size should be based on information such as supplier 

management, packaging component specifications and process knowledge. 
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8.24. Containers sealed under vacuum should be tested for maintenance of vacuum after an 

appropriate pre-determined period prior to certification/release and during shelf life. 

8.25. The container closure integrity validation should take into consideration any transportation or 

shipping requirements that may negatively impact the integrity of the container (e.g. by 

decompression or extreme temperatures). 

8.26. Where the equipment used to crimp vial caps can generate large quantities of non-viable 

particle, measures to prevent particle contamination such as locating the equipment at a 

physically separate station equipped with adequate air extraction should be taken. 

8.27. Vial capping of aseptically filled products can be undertaken as an aseptic process using 

sterilised caps or as a clean process outside the aseptic processing area. Where the latter 

approach is adopted, vials should be protected by grade A conditions up to the point of leaving 

the aseptic processing area, and thereafter stoppered vials should be protected with a grade A 

air supply until the cap has been crimped. The supporting background environment of grade A 

air supply should meet at least grade D requirements. Where capping is a manual process, it 

should be performed under grade A conditions either in an appropriately designed isolator or 

in grade A with a grade B background. 

8.28. Where capping of aseptically filled sterile product is conducted as a clean process with grade 

A air supply protection, vials with missing or displaced stoppers should be rejected prior to 

capping. Appropriately qualified, automated methods for stopper height detection should be in 

place. 

8.29. Where human intervention is required at the capping station, appropriate technological and 

organizational measures should be used to prevent direct contact with the vials and to minimize 

contamination. RABS and isolators may be beneficial in assuring the required conditions. 

8.30. All filled containers of parenteral products should be inspected individually for extraneous 

contamination or other defects. Defect classification and criticality should be determined 

during qualification and based on risk and historical knowledge. Factors to consider include, 

but are not limited to, the potential impact of the defect to the patient and the route of 

administration. Different defect types should be categorized and batch performance analysed. 

Batches with unusual levels of defects, when compared with routine defect numbers for the 

process (based on routine and trend data), should be investigated. A defect library should be 

generated and maintained which captures all known classes of defects. The defect library 

should be used for the training of production and quality assurance personnel. Critical defects 

should not be identified during any subsequent sampling and inspection of acceptable 

containers. Any critical defect identified subsequently should trigger an investigation as it 










































































































































































































































































































































































































































































































































































































































































































































