SHAMBHUNATH INSTITUTE OF PHARMACY, ALLAHABAD

GOOD MANUFACTURING PRACTICES
BOP-485(B)

(AS PER PCI AND UPTU NORMS)

                                                                                              BY: -  Ms. PALLAVI TIWARI

                                                                                                         ASSISTANT PROFESSOR

                                                                                                         S.I.P. ALLAHABAD

UNIT- I                                                                                         
· Introduction to Good Manufacturing Practices (GMP)

· Good Clinical Practices (GCP)

· Good Laboratory Practices (GLP)

· Schedule M

· Standard Operating Procedure: Introduction, preparation, validation and revision. 

UNIT- II                                                                                        

DOCUMENTATION: 
· Protocols

· Forms and maintenance of records in Pharmaceutical Industry

· Preparation of document for

a) Investigational new drug (IND)

b) New drug application (NDA)

c) Abbreviated new drug application (ANDA)

d) Export registration

UNIT- III

· Introduction to 21- CFR of federal regulations

· Current Good Manufacturing Practices (cGMP) Guidelines according to United States Food and Drug Administration (USFDA)

· Difference between GMP and cGMP 

UNIT- IV

PHARMACEUTICAL PRODUCT RECALL:
· Recall classification

· Strategy for effective recall

· FDA requested recall

· Recall status report

· Termination of recall

Introduction to finished product reprocessing and salvaging

UNIT- V


SAMPLING:

· Introduction

· WHO Guidelines

· Sampling plans and techniques

· Operating characteristics curves

· Maintenance of sampling records of finished product and packaging material

UNIT-I
INTRODUCTION TO GOOD MANUFACTURING PRACTICES



GMP is that part of quality management which ensures that products are  consistently produced and controlled according to the quality standards  appropriate to their intended use and as required by the marketing  authorization, clinical trial authorization or product specification. GMP is concerned with both production and QC. GMP is aimed primarily at managing and minimizing the risks inherent in pharmaceutical manufacture to ensure the quality, safety and efficacy of products. Under GMP:

a) All manufacturing processes are clearly defined, systematically  reviewed for associated risks in the light of scientific knowledge and  experience, and shown to be capable of consistently manufacturing  pharmaceutical products of the required quality that comply with  their specifications;
b) Qualification and validation are performed;

c) All necessary resources are provided, including: sufficient and appropriately qualified and trained personnel, adequate premises and space,

(iii) Suitable equipment and services,

(iv) Appropriate materials, containers and labels,

(v) Approved procedures and instructions,

(vi) Suitable storage and transport,

(vii) Adequate personnel, laboratories and equipment for in-process controls; 

d) Instructions and procedures are written in clear and unambiguous language, specifically applicable to the facilities provided; 

e) Procedures are carried out correctly and personnel are trained to do so;

      f) Records are made (manually and/or by recording instruments) during manufacture to show that all the steps required by the defined procedures and instructions have in fact been taken and that the quantity and quality of the product are as expected. Any significant deviations are fully recorded and investigated with the objective of determining the root cause and appropriate corrective and preventive action is implemented;
g) Records covering manufacture and distribution, which enable the complete history of a batch to be traced, are retained in a comprehensible and accessible form;
h) The proper storage and distribution of the products minimizes any risk to their quality and takes account of good distribution practices (GDP);

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

j) Complaints about marketed products are examined, the causes of quality defects investigated and appropriate measures taken in respect of the defective products to prevent recurrence.

Starting material: Any substance of a defined quality used in the production of a pharmaceutical product, but excluding packaging materials. 

Validation: Action of proving, in accordance with the principles of GMP, that any procedure, process, equipment, material, activity or system actually leads to the expected results.

Good manufacturing practices for pharmaceutical products

GMP is that part of quality management which ensures that products are  consistently produced and controlled according to the quality standards  appropriate to their intended use and as required by the marketing authorization, clinical trial authorization or product specification. GMP is concerned with both production and QC. GMP is aimed primarily at managing and minimizing the risks inherent in pharmaceutical manufacture to ensure the quality, safety and efficacy of products. Under GMP:

a) all manufacturing processes are clearly defined, systematically reviewed for associated risks in the light of scientific knowledge and experience, and shown to be capable of consistently manufacturing pharmaceutical products of the required quality that comply with their specifications;

b) qualification and validation are performed;

c) all necessary resources are provided, including:

· sufficient and appropriately qualified and trained personnel,

· adequate premises and space,

· suitable equipment and services,

· appropriate materials, containers and labels,

· approved procedures and instructions,

· suitable storage and transport,

· adequate personnel, laboratories and equipment for in-process controls;
d) instructions and procedures are written in clear and unambiguous language, specifically applicable to the facilities provided; 

e) procedures are carried out correctly and personnel are trained to do so;

f) Records are made (manually and/or by recording instruments) during manufacture to show that all the steps required by the defined procedures and instructions have in fact been taken and that the quantity and quality of the product are as expected. Any significant deviations are fully recorded and investigated with the objective of determining the root cause and appropriate corrective and preventive action is implemented;

g) records covering manufacture and distribution, which enable the complete history of a batch to be traced, are retained in a comprehensible and accessible form;

h) the proper storage and distribution of the products minimizes any risk to their quality and takes account of good distribution practices (GDP);

i) a system is available to recall any batch of product from sale or supply;

j) Complaints about marketed products are examined, the causes of quality defects investigated and appropriate measures taken in respect of the defective products to prevent recurrence.
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 minimize the risk of errors and permit effective cleaning and maintenance in order to avoid cross-contamination, build-up of dust or dirt and, in general, any adverse effect on the quality of products.

Premises

General

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.

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. 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.

4. Premises should be designed and equipped so as to afford maximum protection against the entry of insects or other animals.

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.

Weighing areas 

The weighing of starting materials and the estimation of yield by weighing should be carried out in separate weighing areas designed for that use, for example, with provisions for dust control. Such areas may be part of either storage or production areas.

Production Area

Cross- contamination should be avoided for all products by appropriate design and operation of manufacturing facilities. The measures to prevent cross-contamination should be commensurate with the risks.   Quality Risk Management principles should be used to assess and control the risks. Risk assessment should include among other parameters a toxicological evaluation of the products being manufactured (see Guideline on setting health based exposure limits for use in risk identification in the manufacture of different medicinal products in shared facilities).

Dedicated facilities are required for manufacturing when a medicinal product presents a risk:

a) 
Which cannot be adequately controlled by operational and/ or technical measures or

b) 
Scientific data does not support threshold values (e.g. allergenic potential from highly sensitizing materials such as beta lactams) or 

c) 
Threshold values derived from the toxicological evaluation are below the levels of detection 

1. 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.

2. 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. 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.

4. 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.

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

6. Production areas should be effectively ventilated, with air control facilities (including temperature and, where necessary, humidity and filtration) appropriate both to the products handled, to the operations undertaken within them and to the external environment.

7. Weighing of starting materials usually should be carried out in a separate weighing room designed for such use.

8. 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.

9. Premises for the packaging of medicinal products should be specifically designed and laid out so as to avoid mix-ups or cross-contamination.

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

11. In-process controls may be carried out within the production area provided they do not carry any risk to production.

Storage Areas

1. 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.

2. 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. Receiving and dispatch bays should protect materials and products from the weather.  Reception areas should be designed and equipped to allow containers of incoming materials to be cleaned where necessary before storage.

4. 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.

5. There should normally be a separate sampling area for starting materials.  If sampling is performed in the storage area, it should be conducted in such a way as to prevent contamination or cross-contamination.

6. Segregated areas should be provided for the storage of rejected, recalled or returned materials or products.

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

8. Printed packaging materials are considered critical to the conformity of the medicinal product and special attention should be paid to the safe and secure storage of these materials.

Quality Control Areas

1. Normally, Quality Control laboratories should be separated from production areas.  This is particularly important for laboratories for the control of biologicals, microbiologicals and radioisotopes, which should also be separated from each other.

2. 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. Separate rooms may be necessary to protect sensitive instruments from vibration, electrical interference, humidity, etc.

4. Special requirements are needed in laboratories handling particular substances, such as biological or radioactive samples.

Ancillary Areas

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

2. 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. Maintenance workshops should as far as possible be separated from production areas.  Whenever parts and tools are stored in the production area, they should be kept in rooms or lockers reserved for that use.

4. Animal houses should be well isolated from other areas, with separate entrance (animal access) and air handling facilities.

Equipment

1. Manufacturing equipment should be designed, located and maintained to suit its intended purpose.

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

3. 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.

4. Washing and cleaning equipment should be chosen and used in order not to be a source of contamination.

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

6. Production equipment should not present any hazard to products.  Parts of 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.

7. Balances and measuring equipment of an appropriate range and precision should be available for production and control operations.

8. 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.

9. Fixed pipework should be clearly labelled to indicate the contents and, where applicable, the direction of flow.

10. Distilled, deionised and, where appropriate, other water pipes should be sanitised according to written procedures that detail the action limits for microbiological contamination and the measures to be taken.

11. Defective equipment should, if possible, be removed from production and quality control areas, or at least be clearly labelled as defective.
Training

1. The manufacturer should provide training in accordance with a written programme for all personnel whose duties take them into manufacturing areas or into control laboratories (including the technical, maintenance and cleaning personnel) and for other personnel as required.

2. Besides basic training on the theory and practice of GMP, newly recruited personnel should receive training appropriate to the duties assigned to them. Continuing training should also be given, and its practical effectiveness periodically assessed. Approved training programmes should be available. Training records should be kept.

3. Personnel working in areas where contamination is a hazard, e.g. clean areas or areas where highly active, toxic, infectious or sensitizing materials are handled, should be given specific training.

4. The concept of QA and all the measures which aid its understanding and implementation should be fully discussed during the training sessions.

5. Visitors or untrained personnel should preferably not be taken into the production and QC areas. If this is unavoidable, they should be given relevant information in advance (particularly about personal hygiene) and the prescribed protective clothing. They should be closely supervised.

6. Consultant and contract staff should be qualified for the services they provide. Evidence of this should be included in the training records.

Personal hygiene

1. All personnel, prior to and during employment, as appropriate, should undergo health examinations. Personnel conducting visual inspections should also undergo periodic eye examinations.

2. All personnel should be trained in the practices of personal hygiene. A high level of personal hygiene should be observed by all those concerned with manufacturing processes. In particular, personnel should be instructed to wash their hands before entering production areas. Signs to this effect should be posted and instructions complied with.

3. Any person shown at any time to have an apparent illness or open lesions that may adversely affect the quality of products should not be allowed to handle starting materials, packaging materials, in-process materials or medicines until the condition is no longer judged to be a risk.

4. All employees should be instructed and encouraged to report to their immediate supervisor any conditions (relating to plant, equipment or personnel) that they consider may adversely affect the products.

5. Direct contact should be avoided between the operator’s hands and starting materials, primary packaging materials and intermediate or bulk product.

6. To ensure protection of the product from contamination, personnel should wear clean body coverings appropriate to the duties they perform, including appropriate hair covering. Used clothes, if reusable, should be stored in separate closed containers until properly laundered and, if necessary, disinfected or sterilized.

7. Smoking, eating, drinking, chewing, and keeping plants, food, drink, smoking material and personal medicines should not be permitted in production, laboratory and storage areas, or in any other areas where they might adversely influence product quality.

8. Personal hygiene procedures, including the wearing of protective clothing, should apply to all persons entering production areas, whether they are temporary or full-time employees or non-employees, e.g. contractors’ employees, visitors, senior managers and inspectors.

Master formulae

 A formally authorized master formula should exist for each product and batch size to be manufactured.

The master formula should include:

(a) the name of the product, with a product reference code relating to its specification;

(b) a description of the dosage form, strength of the product and 

(c) batch size; 

(d) a list of all starting materials to be used (if applicable with the INNs), with the amount of each, described using the designated name and a reference that is unique to that material (mention should be made of any substance that may disappear in the course of processing);

(e) a statement of the expected final yield with the acceptable limits, and of relevant intermediate yields, where applicable;

(f) a statement of the processing location and the principal equipment to be used;
(g) the methods, or reference to the methods, to be used for preparing and operating the critical equipment, e.g. cleaning (especially after a change in product), assembling, calibrating, sterilizing, use;

(h) detailed step-wise processing instructions (e.g. checks on materials, pretreatments, sequence for adding materials, mixing times, temperatures);
(i) the instructions for any in-process controls with their limits;

(j) where necessary, the requirements for storage of the products, including the container, the labelling, and any special storage conditions;

(k) any special precautions to be observed.

(l) Packaging instructions
(m) Formally authorized packaging instructions should exist for each product, pack size and type. These should normally include, or make reference to: the name of the product; 

(n) a description of its pharmaceutical form, strength and, where applicable, method of application;

(o) the pack size expressed in terms of the number, weight or volume of the product in the final container;

(p) a complete list of all the packaging materials required for a standard batch size, including quantities, sizes and types, with the code or reference number relating to the specifications for each packaging material;

(q) where appropriate, an example or reproduction of the relevant printed packaging materials and specimens, indicating where the 

(r) batch number and expiry date of the product have been marked;

(s) special precautions to be observed, including a careful examination of the packaging area and equipment in order to ascertain the line clearance before and after packaging operations;

(t) a description of the packaging operation, including any significant subsidiary operations, and equipment to be used;

(u) details of in-process controls with instructions for sampling and acceptance limits.

Batch processing records

a) A batch processing record should be kept for each batch processed. It should be based on the relevant parts of the currently approved specifications on the record. The method of preparation of such records should be designed to avoid errors. (Copying or validated computer programs are recommended. 

b) Transcribing from approved documents should be avoided.)

c) Before any processing begins a check should be made that the equipment and work station are clear of previous products, documents, or materials not required for the planned process, and that the equipment is clean and suitable for use. This check should be recorded.

d) During processing, the following information should be recorded at the time each action is taken, and after completion the record should be dated and signed by the person responsible for the processing operations:

· the name of the product;

· the number of the batch being manufactured;

· dates and times of commencement, of significant intermediate stages, and of completion of production;

· the name of the person responsible for each stage of production;

· the initials of the operator(s) of different significant steps of production and, where appropriate, of the person(s) who checked each of these operations (e.g. weighing);

· the batch number and/or analytical control number and the quantity of each starting material actually weighed (including the batch number and amount of any recovered or reprocessed material added);

· any relevant processing operation or event and the major equipment used;

· the in-process controls performed, the initials of the person(s) carrying them out, and the results obtained;

· the amount of product obtained at different and pertinent stages of manufacture (yield), together with comments or explanations for significant deviations from the expected yield;

· notes on special problems including details, with signed authorization for any deviation from the master formula.

                Batch packaging records

(a) A batch packaging record should be kept for each batch or part batch processed. It should be based on the relevant parts of the approved packaging instructions, and the method of preparing such records should be designed to avoid errors. (Copying or validated computer programs are recommended. Transcribing from approved documents should be avoided.)

(b) Before any packaging operation begins, checks should be made that the equipment and work station are clear of previous products, documents or materials not required for the planned packaging operations, and that equipment is clean and suitable for use. These checks should be recorded.

(c) The following information should be recorded at the time each action is taken, and the date and the person responsible should be clearly identified by signature or electronic password:

· the name of the product, the batch number and the quantity of bulk product to be packed, as well as the batch number and the planned quantity of finished product that will be obtained, the quantity actually obtained and the reconciliation;

· the date(s) and time(s) of the packaging operations;

· the name of the responsible person carrying out the packaging operation;

· the initials of the operators of the different significant steps;

· the checks made for identity and conformity with the packaging instructions, including the results of in-process controls;

                        Standard operating procedures and records

(a) SOPs and associated records of actions taken or, where appropriate, conclusions reached should be available for:

(b) equipment assembly and validation;

(c) analytical apparatus and calibration;

(d) maintenance, cleaning and sanitization;

(e) personnel matters including qualification, training, clothing and hygiene;

(f) environmental monitoring;

(g) pest control;

(h) complaints;

(i) recalls;

(j) returns.

GOOD CLINICAL PRACTICES

Good Clinical Practice (GCP) is an international ethical and scientific quality standard for designing, conducting, recording and reporting trials that involve the participation of human subjects. Compliance with this standard provides public assurance that the rights, safety and well-being of trial subjects are protected, consistent with the principles that have their origin in the Declaration of Helsinki, and that the clinical trial data are credible. 

The objective of this ICH GCP Guideline is to provide a unified standard for the European Union (EU), Japan and the United States to facilitate the mutual acceptance of clinical data by the regulatory authorities in these jurisdictions. The guideline was developed with consideration of the current good clinical practices of the European Union, Japan, and the United States, as well as those of Australia, Canada, the Nordic countries and the World Health Organization (WHO). 

This guideline should be followed when generating clinical trial data that are intended to be submitted to regulatory authorities. The principles established in this guideline may also be applied to other clinical investigations that may have an impact on the safety and well-being of human subjects.
Adverse Drug Reaction (ADR) 

In the pre-approval clinical experience with a new medicinal product or its new usages, particularly as the therapeutic dose(s) may not be established: all noxious and unintended responses to a medicinal product related to any dose should be considered adverse drug reactions. The phrase responses to a medicinal product means that a causal relationship between a medicinal product and an adverse event is at least a reasonable possibility, i.e. the relationship cannot be ruled out. Regarding marketed medicinal products: a response to a drug which is noxious and unintended and which occurs at doses normally used in man for prophylaxis, diagnosis, or therapy of diseases or for modification of physiological function (see the ICH Guideline for Clinical Safety Data Management: Definitions and Standards for Expedited Reporting).

Adverse Event (AE) 

Any untoward medical occurrence in a patient or clinical investigation subject administered a pharmaceutical product and which does not necessarily have a causal relationship with this treatment. An adverse event (AE) can therefore be any unfavorable and unintended sign (including an abnormal laboratory finding), symptom, or disease temporally associated with the use of a medicinal (investigational) product, whether or not related to the medicinal (investigational) product (see the ICH Guideline for Clinical Safety Data Management: Definitions and Standards for Expedited Reporting).

THE PRINCIPLES OF ICH GCP 

1. Clinical trials should be conducted in accordance with the ethical principles that have their origin in the Declaration of Helsinki, and that are consistent with GCP and the applicable regulatory requirement(s). 

2. Before a trial is initiated, foreseeable risks and inconveniences should be weighed against the anticipated benefit for the individual trial subject and society. A trial should be initiated and continued only if the anticipated benefits justify the risks. 

3. The rights, safety, and well-being of the trial subjects are the most important considerations and should prevail over interests of science and society. 

4. The available nonclinical and clinical information on an investigational product should be adequate to support the proposed clinical trial.

5. Clinical trials should be scientifically sound, and described in a clear, detailed protocol.

6. A trial should be conducted in compliance with the protocol that has received prior institutional review board (IRB)/independent ethics committee (IEC) approval/favorable opinion. 

7. The medical care given to, and medical decisions made on behalf of, subjects should always be the responsibility of a qualified physician or, when appropriate, of a qualified dentist. 

8. Each individual involved in conducting a trial should be qualified by education, training, and experience to perform his or her respective task(s).

9. Freely given informed consent should be obtained from every subject prior to clinical trial participation.

10. All clinical trial information should be recorded, handled, and stored in a way that allows its accurate reporting, interpretation and verification. 

11. The confidentiality of records that could identify subjects should be protected, respecting the privacy and confidentiality rules in accordance with the applicable regulatory requirement(s).

12. Investigational products should be manufactured, handled, and stored in accordance with applicable good manufacturing practice (GMP). They should be used in accordance with the approved protocol.

13. Systems with procedures that assure the quality of every aspect of the trial should be implemented. 


INVESTIGATOR’S BROCHURE 

1. Introduction The Investigator's Brochure (IB) is a compilation of the clinical and nonclinical data on the investigational product(s) that are relevant to the study of the product(s) in human subjects. 
2. Its purpose is to provide the investigators and others involved in the trial with the information to facilitate their understanding of the rationale for, and their compliance with, many key features of the protocol, such as the dose, dose frequency/interval, methods of administration: and safety monitors procedures. 
3. The IB also provides insight to support the clinical management of the study subjects during the course of the clinical trial. The information should be presented in a concise, simple, objective, balanced, and non-promotional form that enables a clinician, or potential investigator, to understand it and make his/her own unbiased risk-benefit assessment of the appropriateness of the proposed trial. 
4. For this reason, a medically qualified person should generally participate in the editing of an IB, but the contents of the IB should be approved by the disciplines that generated the described data. 
5. This guideline delineates the minimum information that should be included in an IB and provides suggestions for its layout. It is expected that the type and extent of information available will vary with the stage of development of the investigational product. If the investigational product is marketed and its pharmacology is widely understood by medical practitioners, an extensive IB may not be necessary. 
6. Where permitted by regulatory authorities, a basic product information brochure, package leaflet, or labelling may be an appropriate alternative, provided that it includes current, comprehensive, and detailed information on all aspects of the investigational product that might be of importance to the investigator. 
7. If a marketed product is being studied for a new use (i.e., a new indication), an IB specific to that new use should be prepared. The IB should be reviewed at least annually and revised as necessary in compliance with a sponsor's written procedures. More frequent revision may be appropriate depending on the stage of development and the generation of relevant new information. 
8. However, in accordance with Good Clinical Practice, relevant new information may be so important that it should be communicated to the investigators, and possibly to the Institutional Review Boards (IRBs)/Independent Ethics Committees (IECs) and/or regulatory authorities before it is included in a revised IB. 
9. Generally, the sponsor is responsible for ensuring that an up-to-date IB is made available to the investigator(s) and the investigators are responsible for providing the up-to-date IB to the responsible IRBs/IECs. In the case of an investigator sponsored trial, the sponsor-investigator should determine whether a brochure is available from the commercial manufacturer. 
10. If the investigational product is provided by the sponsor-investigator, then he or she should provide the necessary information to the trial personnel. In cases where preparation of a formal IB is impractical, the sponsor investigator should provide, as a substitute, an expanded background information section in the trial protocol that contains the minimum current information described in this guideline. 
Guideline for Good Clinical Practice 

General Considerations 
The IB should include: 
1. Title Page: This should provide the sponsor's name, the identity of each investigational product (i.e., research number, chemical or approved generic name, and trade name(s) where legally permissible and desired by the sponsor), and the release date. It is also suggested that an edition number, and a reference to the number and date of the edition it supersedes, be provided. 
2. Confidentiality Statement The sponsor may wish to include a statement instructing the investigator/recipients to treat the IB as a confidential document for the sole information and use of the investigator's team and the IRB/IEC.

3. Contents of the Investigator’s Brochure The IB should contain the following sections, each with literature references where appropriate: 
4. Summary A brief summary (preferably not exceeding two pages) should be given, highlighting the significant physical, chemical, pharmaceutical, pharmacological, toxicological, pharmacokinetic, metabolic, and clinical information available that is relevant to the stage of clinical development of the investigational product. 
5. Introduction A brief introductory statement should be provided that contains the chemical name (and generic and trade name(s) when approved) of the investigational product(s), all active ingredients, the investigational product (s) pharmacological class and its expected position within this class (e.g. advantages), the rationale for performing research with the investigational product(s), and the anticipated prophylactic, therapeutic, or diagnostic indication(s). Finally, the introductory statement should provide the general approach to be followed in evaluating the investigational product. 
6. Physical, Chemical, and Pharmaceutical Properties and Formulation A description should be provided of the investigational product substance(s) (including the chemical and/or structural formula(e)), and a brief summary should be given of the relevant physical, chemical, and pharmaceutical properties. To permit appropriate safety measures to be taken in the course of the trial, a description of the formulation(s) to be used, including excipients, should be provided and justified if clinically relevant. Instructions for the storage and handling of the dosage form(s) should also be given. Any structural similarities to other known compounds should be mentioned. 35 Guideline for Good Clinical Practice 
7. Nonclinical Studies Introduction: The results of all relevant nonclinical pharmacology, toxicology, pharmacokinetic, and investigational product metabolism studies should be provided in summary form. 
8. Nonclinical Pharmacology A summary of the pharmacological aspects of the investigational product and, where appropriate, its significant metabolites studied in animals, should be included. Such a summary should incorporate studies that assess potential therapeutic activity (e.g. efficacy models, receptor binding, and specificity) as well as those that assess safety (e.g., special studies to assess pharmacological actions other than the intended therapeutic effect(s)). 
9. 36 Guideline for Good Clinical Practice (b) Pharmacokinetics and Product Metabolism in Animals A summary of the pharmacokinetics and biological transformation and disposition of the investigational product in all species studied should be given. 
Medical Care of Trial Subjects 

1) A qualified physician (or dentist, when appropriate), who is an investigator or a sub-investigator for the trial, should be responsible for all trial-related medical (or dental) decisions. 

2) During and following a subject's participation in a trial, the investigator/institution should ensure that adequate medical care is provided to a subject for any adverse events, including clinically significant laboratory values, related to the trial. The investigator/institution should inform a subject when medical care is needed for intercurrent illness(es) of which the investigator becomes aware. 

3) It is recommended that the investigator inform the subject's primary physician about the subject's participation in the trial if the subject has a primary physician and if the subject agrees to the primary physician being informed. 

4) Although a subject is not obliged to give his/her reason(s) for withdrawing prematurely from a trial, the investigator should make a reasonable effort to ascertain the reason(s), while fully respecting the subject's rights.

Investigational Product(s) 

1) Responsibility for investigational product(s) accountability at the trial site(s) rests with the investigator/institution. 

2) Where allowed/required, the investigator/institution may/should assign some or all of the investigator's/institution’s duties for investigational product(s) accountability at the trial site(s) to an appropriate pharmacist or another appropriate individual who is under the supervision of the investigator/institution.

3) The investigator/institution and/or a pharmacist or other appropriate individual, who is designated by the investigator/institution, should maintain records of the product's delivery to the trial site, the inventory at the site, the use by each subject, and the return to the sponsor or alternative disposition of unused product(s). 
4) These records should include dates, quantities, batch/serial numbers, expiration dates (if applicable), and the unique code numbers assigned to the investigational product(s) and trial subjects. Investigators should maintain records that document adequately that the subjects were provided the doses specified by the protocol and reconcile all investigational product(s) received from the sponsor. 
5) The investigational product(s) should be stored as specified by the sponsor and in accordance with applicable regulatory requirement(s). 

6) The investigator should ensure that the investigational product(s) are used only in accordance with the approved protocol. 

7) The investigator, or a person designated by the investigator/institution, should explain the correct use of the investigational product(s) to each subject and should check, at intervals appropriate for the trial, that each subject is following the instructions properly. 14 Guideline for Good Clinical Practice 

Randomization Procedures and Unblinding 
The investigator should follow the trial's randomization procedures, if any, and should ensure that the code is broken only in accordance with the protocol. If the trial is blinded, the investigator should promptly document and explain to the sponsor any premature unblinding (e.g., accidental unblinding, unblinding due to a serious adverse event) of the investigational product(s). 

Informed Consent of Trial Subjects 

1) In obtaining and documenting informed consent, the investigator should comply with the applicable regulatory requirement(s), and should adhere to GCP and to the ethical principles that have their origin in the Declaration of Helsinki. Prior to the beginning of the trial, the investigator should have the IRB/IEC's written approval/favourable opinion of the written informed consent form and any other written information to be provided to subjects. 

2) The written informed consent form and any other written information to be provided to subjects should be revised whenever important new information becomes available that may be relevant to the subject’s consent. Any revised written informed consent form, and written information should receive the IRB/IEC's approval/favourable opinion in advance of use. The subject or the subject’s legally acceptable representative should be informed in a timely manner if new information becomes available that may be relevant to the subject’s willingness to continue participation in the trial. The communication of this information should be documented. 
3) The language used in the oral and written information about the trial, including the written informed consent form, should be as non-technical as practical and should be understandable to the subject or the subject's legally acceptable representative and the impartial witness, where applicable. 
4) Before informed consent may be obtained, the investigator, or a person designated by the investigator, should provide the subject or the subject's legally acceptable representative ample time and opportunity to inquire about details of the trial and to decide whether or not to participate in the trial. All questions about the trial should be answered to the satisfaction of the subject or the subject's legally acceptable representative. 
5) Those records identifying the subject will be kept confidential and, to the extent permitted by the applicable laws and/or regulations, will not be made publicly available. If the results of the trial are published, the subject’s identity will remain confidential.
GOOD LABORATORY PRACTICES (GLP)

THE FUNDAMENTAL POINTS OF GLP 

The GLP regulations set out the rules for good practice and help researchers perform their work in compliance with their own pre-established plans and standardized procedures. 

The regulations are not concerned with the scientific or technical content of the research programmes. Nor do they aim to evaluate the scientific value of the studies. All GLP texts, irrespective of their origin, stress the importance on the following points five points: 

1. Resources: organization, personnel, facilities and equipment 

2. Characterization: test items and test systems 

3. Rules: study plans (or protocols) and written procedures 

4. Results: raw data, final report and archives 

5. Quality Assurance.

1. Resources Organization and personnel 

GLP regulations require that the structure of R&D organizations and the responsibilities of R&D personnel be clearly defined. GLP also stresses that there should be sufficient staff to perform the tasks required. The qualifications and the training of staff must also be defined and documented. Facilities and equipment The regulations emphasize the need for sufficient facilities and equipment to perform the studies. All equipment must be in working order. To ensure this, a strict programme of qualification, calibration and maintenance must be adopted. 

2. Characterization 

In order to perform a study correctly, it is essential to know as much as possible about the materials used during the study. For studies that evaluate the properties of pharmaceutical compounds during non-clinical studies, it is a prerequisite to have details about the test item and the test system (often an animal or plant) to which the test item is to be administered. 

3.Protocols and written procedures 

The main steps of research studies are prescribed in the study plan or protocol. Being able to repeat studies and obtain similar results is a sine qua non of mutual acceptance of data and, indeed, a central tenet of the scientific method, so the details of routine procedures must also be available to scientists involved in the study. However, the protocol, which provides the experimental design and timeframe for the study, does not contain all the technical detail necessary to conduct the study. These details are found in written standard operating procedures (SOPs). With the protocol and the SOPs it should be possible to repeat the study exactly, if necessary. 

4. Results 

Raw data All studies generate raw data. These are the outcome of research and form the basis for establishing scientific interpretations and arriving at conclusions. The raw data must also reflect the procedures and conditions of the study. Final Report The study report contains an account of the way in which the study was performed, incorporates the study results and includes the scientific interpretation of the data. The report is provided to regulatory authorities as part of the submission for registration and marketing approval. Archives Storage of records must ensure safekeeping for many years and allow for prompt retrieval. 

5. Quality Assurance Quality assurance (QA)
As defined by GLP, is a team of persons (often called the Quality assurance unit – QAU) charged with assuring management that GLP compliance has been attained within the laboratory. QA must be independent from scientists involved in the operational aspects of the study being performed. QA functions as a witness to the whole non-clinical research process.

RESOURCES This section on resources is divided into three parts: 
1. Management 
2. Personnel 
3. Facilities: buildings and equipment 
Managerial aspects are therefore critical for GLP implementation in a laboratory. Laboratory management responsibilities and organizational requirements take up about 15% of the GLP text, clearly demonstrating that the regulators also consider these points as important. Management has the overall responsibility for the implementation of both good science and good organization within their institution 
Good Science 
• Careful definition of experimental design and study parameters. 
• Science based on known scientific principles. 
• Control and documentation of experimental and environmental variables. 
• Careful and complete evaluation and reporting of results. 
• Results becoming part of accepted scientific knowledge. 
Good Organization 
• Proper planning of studies and allocation of resources. 
• Provision of adequate facilities, infrastructure and qualified staff. 
• Definition of staff responsibilities and provision of staff training. 
• Establishment of procedures to ensure proper conduct of studies. 
• Good record keeping and organized archives. 
• Implementation of verification procedures for study conduct and results. 
• GLP Training Manual These organizational aspects of studies can be met by complying with GLP. 
Planning (Master Schedule) 
The need for a system of organising the allocation of resources and time for studies is self evident. 
GLP requires that Management ensures allocation of sufficient personnel and other resources to specific studies and support areas. 
The record of planning/resource allocation required by GLP is called the master schedule. The format of the master schedule is not stipulated. However, the general rules are: • All studies (contracted and in-house) must be included in the schedule. 
• A change control procedure is in place to reflect shifts in dates and workload. 
• Time-consuming activities such as protocol review and report preparation should also be included. 
• The schedule is “official” (i.e. there should not be two or more competing systems for the same purpose). 
• The system is described in an approved SOP. 
• Responsibilities for its maintenance and updating are defined by management. 
• Various versions of the master schedule are approved and maintained in the archive as data. • Distribution is adequate and key responsibilities are identified. Typically, once the protocol is signed and issued, the study is entered into the master schedule. Often responsibility for the master schedule rests with project management and the schedule is computerized for efficiency and ease of cross-indexing. The master schedule system is described in an SOP. 
FACILITIES: BUILDINGS AND EQUIPMENT 
1) GLP requires that test facilities be of appropriate size, construction and location to meet the requirements of the study and minimize disturbances that would interfere with the validity of the study. 
2) They should be designed to provide an adequate degree of separation between the various activities of the study. The purpose of these requirements is to ensure that the study is not compromised because of inadequate facilities. It is important to remember that fulfilling the requirements of the study does not necessarily mean providing “state of the art” constructions, but carefully considering the objectives of the study and how to achieve them. It is up to the facility management to define what is adequate; this will depend on the kind of studies being performed. 
3) Separation ensures that different functions or activities do not interfere with each other or affect the study. Minimizing disturbance by separation can be achieved by:
 • Physical separation: this can be achieved by walls, doors or filters, or by the use of isolators. In new buildings or those under transition or renovation, separation will be part of the design. 
• Separation by organization, for example by the establishment of defined work areas within a laboratory carrying out different activities in the same area at different times, allowing for cleaning and preparation between operations or maintaining separation of staff, or by the establishment of defined work areas within a laboratory. 
As an illustration of the principles involved we have chosen two examples that are often found in laboratories. 
These are 
(A) The Dose Mixing Unit: the zone used for the preparation of the dosage form and   

(B) Animal House Facilities. Example A: Dose Mixing Unit 
(A)The Dose Mixing Unit is a laboratory area dealing with the work flow of test items, vehicles and control items: receipt, storage, dispensing, weighing, mixing, dispatch to the animal house and waste disposal. (Note: Most of the points which follow would equally apply to other laboratory areas such as analytical or histopathology areas 
(B)Animal House Facility To minimize the effects of environmental variables on the animal, the facility should be designed and operated to control selected parameters (such as temperature, humidity and light). In addition, the facility should be organized in a way that prevents the animals from coming into contact with disease, or with a test item other than the one under investigation. 
Requirements will be different depending upon the nature and duration of the studies being performed in the facility. 
Risks of contamination can be reduced by a “barrier” system, where all supplies, staff and services cross the barrier in a controlled way. A typical animal house should have separations maintained by provision of areas for: 
• different species 
• different studies 
• quarantine • changing rooms 
• receipt of materials 
• storage of materials – bedding and diet – test doses – cages – cleaning    

  equipment 
• necropsy 
• waste disposal. The building and rooms should provide sufficient space for animals and studies, allowing the operators to work efficiently. 
The environment control system should maintain the temperature, humidity and airflow constantly at the defined levels for the species concerned. Design should allow easy and thorough cleaning of surfaces of walls, doors, floors and ceilings. There should be no gaps or ledges where dirt and dust can accumulate. Water should not accumulate on uneven floors i.e. floors should be smooth and even and without crevices. 
Whatever the capabilities or needs of the laboratory, sensible working procedures can reduce the damage from outside influences. Such procedures may include: 
• minimising the number of staff allowed to enter the building; 
• restricting entry into animal rooms; 
• organising work flow so that clean and dirty materials are moved around the facility at different times of the day and ensuring that corridors are cleaned between these times; 
• requiring staff to put on different clothing for different zones within the animal facility; 
• ensuring that rooms are cleaned between studies. 

Equipment Suitability and Calibration

To perform a study properly, adequate equipment must be available. All equipment should be suitable for its intended use. The equipment that is suitable for a given study depends on the type of the study and the study objectives. Suitability can only be assessed by consideration of the performance of the equipment. For example, there is no need to have a balance capable of weighing to decimals of a milligram to obtain the weekly weight of a rat; however a balance with this precision may be required in the analytical laboratory.

Whether formally qualified or not, all equipment must be calibrated and maintained to ensure accurate performance. Most frequently, the calibration depends on the use of standards used. For example, in the case of a balance, the standards are the weights that have been certified by a national or international standards authority as being within specified limits. Frequently the laboratory will have a set of certified weights. These “primary standards” are only used to qualify “secondary standards”, which are then used on a routine basis.

Another example is standard chemicals which are used to test/calibrate equipment, like pH meters, to ensure accurate performance. Standards may also be compound samples of known concentration used to ensure that analytical equipment is functioning as expected and providing a basis for the calculation of the final result. The laboratory must decide the acceptable frequency for calibration; this will depend on the type of equipment and its use. 

The calibration programme should be included in the SOPs of the institution. Proof that equipment is performing to specifications is essential, whether generating data (e.g. analytical equipment or balances) or maintaining standard conditions (e.g. refrigerators or air conditioning equipment). This can be done by periodic checking at a frequency that allows action to be taken in time to prevent any adverse effect on the study should the equipment be faulty.

 Logbooks are often used to record these regular verifications. Full documentation of all tests for suitability and for all calibration must be kept within the laboratory to allow scientists to assess the accuracy of measurements taken during studies. These data should be archived so that they are readily available should it become necessary to investigate the results of a study, or during regulatory inspections. Records of repairs and routine maintenance, and any non-routine work should be kept. The purpose of these GLP requirements is to ensure the reliability of data generated and to ensure that data are not lost as a result of inaccurate, inadequate or faulty equipment.

Maintenance Facilities - Buildings and Equipment

GLP requirements that equipment should be maintained are based on the assumption that this reduces the likelihood of an unexpected breakdown and consequent loss of data. Maintenance may be carried out in two distinct ways:

 • Preventive or planned, whereby a regular check is made irrespective of the performance of the equipment; 

• Curative or reparative, when the piece of equipment is not functioning according to specification or when the equipment or system has broken down. Planned routine maintenance is a useful precaution for equipment that does not have a suitable backup or alternative. However, some pieces of equipment, such as modern computer driven analyzers or electronic balances, do not lend themselves to routine maintenance. 

A better approach may be to check them regularly and ensure that suitable contingencies are available if any problem occurs. The contingencies may include having duplicate equipment, having immediate access to an engineer, or having immediate access to a contract laboratory with equivalent equipment. Back-up for vital equipment as well as back-up for power failure should be available whenever possible. A laboratory should have the ability to continue with essential services to prevent the loss of animals or data. For example, a laboratory carrying out animal studies may need a stand-by generator capable of maintaining at least the animal room environment to prevent the loss of the animals that would irretrievably affect the study. Meanwhile, samples could be stored for a period until power is restored.

Documentation Facilities – Buildings and Equipment

Staff must be sure that that the equipment they use is suitable for use, has been adequately calibrated and maintained and is not outside its service interval.

Records of equipment suitability, calibration, checking and maintenance demonstrate that the laboratory SOPs have been followed and that the equipment used in any study is adequate for the job and performing to its specification. Records should also demonstrate that required actions have been taken as a result of the checks made. Documents and records should also show that that staff are well instructed in the use of equipment and are able to take appropriate action when problems arise.

The following section lists documents that should be present in a GLP compliant institution.

SOP: SOPs for instructions in the routine use, cleaning, calibration etc. of the facility or equipment. SOP for the regular verifications or services performed on buildings or equipment.

Qualification documents: When formal qualification is required, each phase of the qualification process should be documented. Each phase should have a protocol defining the tests to be conducted, data resulting from these tests, a report including the test results and a conclusion. When no formal qualification is required, the study director or the management of the institution should define, usually in an SOP, the purpose of the equipment. For example, a balance with a precision to the nearest gram will be suitable for weighing in an animal house but not in the analytical laboratory.

 Logbook: Logbooks are kept to record the use of equipment (e.g. HPLC column used for product “x” – with dates, then for product “y” – with dates). They are also used for recording regular checks (e.g. regular use of check-weight for balances, temperature record for refrigerator, etc.). 

Service report: Service reports and equipment labels indicate which instrument was serviced, when and by whom. The date of the next service is usually recorded on the equipment label. In the case of routine servicing the actual service procedure would be included in the SOP concerning the apparatus or facility. 

Fault action report: These reports are made when something goes wrong. This is not routine work and an SOP may not be available for the person who deals with this problem. Therefore the fault action report should include the work performed on the equipment, the date of the work and the person who carried out the job. It is important that the person signs off with a statement indicating whether the equipment is fit or unfit for use.

SCHEDULE M

GOOD MANUFACTURING PRACTICES AND REQUIREMENTS OF PREMISES, PLANT AND EQUIPMENT FOR PHARMACEUTICAL PRODUCTS.

Note: - To achieve the objectives listed below, each licensee shall evolve appropriate methodology, systems and procedures which shall be documented and maintained for inspection and reference; and the manufacturing premises shall be used exclusively for production of drugs and no other manufacturing activity shall be undertaken therein.

GOOD MANUFACTURING PRACTICES FOR PREMISES AND MATERIALS. 

1. GENERAL REQUIREMENTS 

1.1. Location and surroundings.- The factory building(s) for manufacture of drugs shall be so situated and shall have such measures as to avoid risk of contamination from external environmental including open sewage, drain, public lavatory or any factory which product disagreeable or obnoxious odour, fumes, excessive soot, dust, smoke, chemical or biological emissions. 

1.2. Building and premises.- The building(s) used for the factory shall be designed, constructed, adapted and maintained to suit the manufacturing operations so as to permit production of drugs under hygienic conditions. They shall conform to the conditions laid down in the Factories Act, 1948 (63 of 1948) the premises used for manufacturing, processing, warehousing, packaging labeling and testing purposes shall be

(i) compatible with other drug manufacturing operations that may be carried out in the same or adjacent area / section; 

(ii) adequately provided with working space to allow orderly and logical placement of equipment, materials and movement of personnel so as to:

(a) avoid the risk of mix-up between different categories of drugs or with raw materials, intermediates and in-process material; 

(b) avoid the possibilities of contamination and cross- contamination by providing suitable mechanism; 

(iii) designed / constructed / maintained to prevent entry of insects, pests, birds, vermins, and rodents. Interior surface (walls, floors and ceilings) shall be smooth and free from cracks, and permit easy cleaning, painting and disinfection; 

(iv) air-conditioned, where prescribed for the operations and dosage froms under production. The production and dispensing areas shall be well lighted, effectively ventilated, with air control facilities and may have proper Air Handling Units (wherever applicable) to maintain conditions including temperature and, wherever necessary, humidity, as defined for the relevant product. These conditions shall be appropriate to the category of drugs and nature of the operation. These shall also be suitable to the comforts of the personnel working with protective clothing, products handled, operations undertaken within them in relation to the external environment. These areas shall be regularly monitored for compliance with required specifications; 

(v) Provided with drainage system, as specified for the various categories of products, which shall be of adequate size and so designed as to prevent back flow and/or prevent insets and rodents entering the premises. Open channels shall be avoided in manufacturing areas and, where provided, these shall be shallow to facilitate cleaning and disinfection; 

(vi) The walls and floors of the areas where manufacture of drugs is carried out shall be free from cracks and open joints to avoid accumulation of dust. These shall be smooth, washable, covered and shall permit easy and effective cleaning and dis-infection. The interior surfaces shall not shed particles. A periodical record of cleaning and painting of the premises shall be maintained.

1.3 Water System. –

There shall be validated system for treatment of water drawn from own or any other source to render it potable in accordance with standards specified by the Bureau of Indian Standards or Local Municipality, as the case may be, so as to produce Purified Water conforming to Pharmacopoeial specification. Purified Water so produced shall only be used for all operations except washing and cleaning operations where potable water may be used. 

1.4. Disposal of waste. - (i) The disposal of sewage and effluents (solid, liquid and gas) from the manufactory shall be in conformity with the requirements of Environment Pollution Control Board. (ii) All bio-medical waste shall be destroyed as per the provisions of the Bio-Medical Waste (Management and Handling) Rules, 1996. 

Hazardous,toxic substances and flammable materials shall be stored in suitably designed and segregated, enclosed areas in conformity with Central and State Legislations. 

2. Warehousing Area. – 

2.1 Adequate areas shall be designed to allow sufficient and orderly warehousing of various categories of materials and products like starting and packaging materials, intermediates, bulk and finished products, products in quarantine, released, rejected, returned or recalled, machine and equipment spare parts and change items. 

2.2 Warehousing areas shall be designed and adapted to ensure good storage conditions. They shall be clean, dry and maintained with acceptable temperature limits, where special storage conditions are required (e.g. temperature, humidity), these shall be provided, monitored and recorded. Storage areas shall have appropriate house-keeping and rodent, pests and vermin control procedures and records maintained. Proper racks, bins and platforms shall be provided for the storage of materials. 
2.3 Receiving and dispatch bays shall protect materials and products from adverse weather conditions. 
2.4. Where quarantine status is ensured by warehousing in separate earmarked areas in the same warehouse or store, these areas shall be clearly demarcated. Any system replacing the physical quarantine, shall give equivalent assurance of segregation. Access to these areas shall be restricted to authorized persons
3. Production area. 

3.1. The production area shall be designed to allow the production preferably in uni-flow and with logical sequence of operations. 
3.2. In order to avoid the risk of corss-contamination, separate dedicated and self-contained facilities shall be made available for the production of sensitive pharmaceutical products like penicillin or biological preparations with live microorganisms. Separate dedicated facilities shall be provided for the manufacture of contamination causing and potent products such as Beta-Lactum, sex hormones and cytotoxic substances. 
3.3. Working and in-process space shall be adequate to permit orderly and logical positioning of equipment and materials and movement of personnel to avoid cross-contamination and to minimize risk of omission or wrong application of any manufacturing and control measures. 
4. Ancillary Areas. 

4.1 Rest and refreshment rooms shall be separate from other areas. These areas shall not lead directly to the manufacturing and storage areas. 
4.2 Facilities for changing, storing clothes and for washing and toilet purposes shall be easily accessible and adequate for the number of users. Toilets, separate for males and females, shall not be directly connected with production or storage areas. There shall be written instructions for cleaning and disinfection of such areas. 
5. Quality Control Area
5.1. Quality Control Laboratories shall be independent of the production areas. Separate areas shall be provided each for physico-chemical, biological, microbiological or radio-isotope analysis. Separate instrument room with adequate area shall be provided for sensitive and sophisticated instruments employed for analysis. 
5.2 Quality Control Laboratories shall be designed appropriately for the operations to be carried out in them. Adequate space shall be provided to avoid mix-ups and cross-contamination. Sufficient and suitable storage space shall be provided for test samples, retained samples, reference standards, reagents and records. 
5.3. The design of the laboratory shall take into account the suitability of construction materials and ventilation. Separate air handling units and other requirements shall be provided for biological, microbiological and radioisotopes testing areas. The laboratory shall be provided with regular supply of water of appropriate quality for cleaning and testing purpose. 
5.4. Quality Control Laboratory shall be divided into separate sections i.e. for chemical, microbiological and wherever required, biological testing. 
6. Personnel.

6.1. The manufacture shall be conducted under the direct supervision of competent technical staff with prescribed qualifications and practical experience in the relevant dosage and / or active pharmaceutical products. 
6.2 The head of the Quality Control Laboratory shall be independent of the manufacturing unit. The testing shall be conducted under the direct supervision of competent technical staff who shall be whole time employees of the licensee. 
6.3. Personnel for Quality Assurance and Quality Control operations shall be suitably qualified and experienced. 
7. Health, clothing and sanitation of workers. 

7.1 The personnel handling Beta-lactum antibiotics shall be tested for Penicillin sensitivity before employment and those handling sex hormones, cytotoxic substances and other potent drugs shall be periodically examined for adverse effects. These personnel should be moved out of these sections (except in dedicated facilities), by rotation, as a health safeguard. 
7.2 Prior to employment, all personnel, shall undergo medical examination including eye examination, and shall be free from Tuberculosis, skin and other communicable or contagious diseases. Thereafter, they should be medically examined periodically, at least once a year. Records shall be maintained thereof. The licensee shall provide the services of a qualified physician for assessing the health status of personnel involved in different activities. 
8. Manufacturing Operations and Controls. 
8.1 All manufacturing operations shall be carried out under the supervision of technical staff approved by the Licensing Authority. Each critical step in the process relating to the selection, weighing and measuring of raw material addition during various stages shall be performed by trained personnel under the direct personal supervision of approved technical staff. The contents of all vessels and containers used in manufacture and storage during the various manufacturing stages shall be conspicuously labeled with the name of the product, batch number, batch size and stage of manufacture. Each label should be initialled and dated by the auhorised technical staff. Products not prepared under aseptic conditions are required to be free from pathogens like Salmonella, Escherichia coli, Pyocyanea, etc. 
8.2. Precautions against mix-up and cross-contamination- 
8.2.1. The licensee shall prevent mix-up and cross-contamination of drug material and drug product (from environmental dust) by proper air-handling system, pressure differential, segregation, status labeling and cleaning. Proper records and Standard Operating Procedures thereof shall be maintained. 
8.2.2 The licensee shall ensure processing of sensitive drugs like Beta-Lactum antibiotics, sex hormones and cytotoxic substances in segregated areas or isolated production areas within the building with independent air-handling unit and proper pressure differential. The effective segregation of these areas shall be demonstrated with adequate records of maintenance and services. 
8.2.3 To prevent mix-ups during production stages, materials under process shall be conspicuously labeled to demonstrate their status. All equipment used for production shall be labeled with their current status. 
9. Sanitation in the Manufacturing Premises. 

9.1 The manufacturing premises shall be cleaned and maintained in an orderly manner, so that it is free from accumulated waste, dust, debris and other similar material. A validated cleaning procedure shall be maintained. 
9.2 The manufacturing areas shall not be used for storage of materials, except for the material being processed. It shall not be used as a general throughfare.

10. Raw Materials. 
10.1 The licensee shall keep an inventory of all raw materials to be used at any stage of manufacture of drugs and maintain records as per Schedule U. 
10.2 All incoming materials shall be quarantined immediately after receipt or processing. All materials shall be stored under appropriate conditions and in an orderly fashion to permit batch segregation and stock rotation by a ëfirst in/first expiryí ñ ëfirstoutí principle. All incoming materials shall be checked to ensure that the consignment corresponds to the order placed. 
11. Equipment. – 
11.1 Equipment shall be located, designed, constructed, adapted and maintained to suit the operations to be carried out. The layout and design of the equipment shall 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. Each equipment shall be provided with a logbook, wherever necessary. 
11.2 Balances and other measuring equipment of an appropriate range, accuracy and precision shall be available in the raw material stores, production and in process control operations and these shall be calibrated and checked on a scheduled basis in accordance with Standard Operating Procedures and records maintained. 
12. Documentation and Records. - 
Documentation is an essential part of the Quality assurance system and, as such, shall be related to all aspects Good Manufacturing Practices (GMP). Its aim is to define the specifications for all materials, method of manufacture and control, to ensure that all personnel concerned with manufacture know the information necessary to decide whether or not to release a bath of drug for sale and to provide an audit trail that shall permit investigation of the history of any suspected defective batch. 
12.1 Documents designed, prepared, reviewed and controlled, wherever applicable, shall comply with these rules. 
12.2 Documents shall be approved, signed and dated by appropriate and authorized persons. 
12.3 Documents shall specify the title, nature and purpose. They shall be laid out in an orderly fashion and be easy to check. Reproduced documents shall be clear and legible. Documents shall be regularly reviewed and kept up to date. Any alteration made in the entry of a document shall be signed and dated. 
13. Labels and other Printed Materials. - 
Labels are absolutely necessary for identification of the drugs and their use. The Printing shall be done in bright colours and in a legible manner. The label shall carry all the prescribed details about the product. 
13.1 All containers and equipment shall bear appropriate labels. Different colour coded tablets shall be used to indicate the status of a product (for example under test, approved, passed, rejected). 
13.2 To avoid chance mix-up of printed packaging materials, product leaflets, relating to different products, shall be stored separately. 
13.3 Prior to release, all labels for containers, cartons and boxes and all circulars, inserts and leaflets shall be examined by the Quality Control Department of the licensee
14. Quality Assurance. - 
This is a wide-ranging concept concerning all matters that individually or collectively influence the quality of a product. It is the totality of the arrangements made with the object of ensuring that products are of the quality required for their intended use. 
14.1 The system of quality assurance appropriate to the manufacture of pharmaceutical products shall ensure that: - 
(a) the pharmaceutical products are designed and developed in a way that takes account of the requirement of Good Manufacturing Practices (herein referred as GMP) and other associated codes such as those of Good Laboratory Practices (hereinafter referred as GLP) and Good Clinical Practices (herein after referred as GCP); 
(b) adequate arrangements are made for manufacture, supply and use of the correct starting and packaging materials. 
(c) adequate controls on starting materials, intermediate products, and bulk products and other in-process controls, calibrations, and validations are carried out. 
(d) the finished product is correctly processed and checked in accordance with established procedures; 
(e) the pharmaceutical products are not released for sale or supplied before authorized persons have certified that each production batch as been produced and controlled in accordance with the requirements of the label claim and any other provisions relevant to production, control and release of pharmaceutical products. 
15. Self Inspection and Quality audit - 
It may be useful to constitute a selfinspection team supplemented with a quality audit procedure for assessment of all or part of a system with the specific purpose of improving it. 
15.1 To evaluate the manufacturerís compliance with GMP in all aspects of production and quality control, concept of self-inspection shall be followed. The manufacturer shall constitute a team of independent, experienced, qualified persons from within or outside the company, who can audit objectively the implementation of methodology and procedures evolved. The procedure for self-inspection shall be documented indicating self-inspection results; evaluation, conclusions and recommended corrective actions with effective follow up program. The recommendations for corrective action shall be adopted. 
15.2 The program shall be designed to detect shortcomings in the implementation of Good Manufacturing Practice and to recommend the necessary corrective actions. Self-inspections shall be performed routinely and on specific occasions, like when product recalls or repeated rejections occur or when an inspection by the licensing authorities is announced. The team responsible for self-inspection shall consist of personnel who can evaluate the implementation of Good Manufacturing Practice objectively; all recommendations for corrective action shall be implemented. 
16. Quality Control System. – 
Quality control shall be concerned with sampling, specifications, testing, documentation, release procedures which ensure that the necessary and relevant tests are actually carried and that the materials are not released for use, nor products released for sale or supply until their quality has been judged to be satisfactory. It is not confined to laboratory operations but shall be involved n all decisions concerning the quality of the product. It shall be ensured that all quality control arrangements are effectively and reliably carried out the department as a whole shall have other duties such as to establish evaluate, validate and implement all Quality Control Procedures and methods. 
17. Specification 
17.1 For raw materials and packaging materials. - They shall includea) the designated name and internal code reference; b) reference, if any, to a pharmacopoeial monograph; c) qualitative and quantitative requirements with acceptance limits; d) name and address of manufacturer or supplier and original manufacturer of the material; e) specimen of printed material; f) directions for sampling and testing or reference to procedures; g) storage conditions; and h) maximum period of storage before re-testing. 
17.2 For product containers and closures. – 
17.2.1 all containers and closures intended for use shall comply with the pharmacopoeial requirements. Suitable validated test methods, sample sizes, specifications, cleaning procedure and sterilization procedure, wherever indicated, shall be strictly followed to ensure that these are not reactive, additive, absorptive, or leach to an extent that significantly affects the quality or purity of the drug. No second hand or used containers and closures shall be used. 
17.2.2 whenever bottles are being used, the written schedule of cleaning shall be laid down and followed. Where bottles are not dried after washing, they should be rinsed with de-ionised water or distilled water, as the case may be
18. Master Formula Records. 
There shall be Master Formula records relating to all manufacturing procedures for each product and batch size to be manufactured. These shall be prepared and endorsed by the competent technical staff i.e. head of production and quality control. The master Formula shall include: - 
(a) the name of the product together with product reference code relating to its specifications; 
(b) the patent or proprietary name of the product along with the generic name, a description of the dosage form, strength, composition of the product and batch size; 
(c) name, quantity, and reference number of all the starting materials to be used. Mention shall be made of any substance that may ëdisappearí in the courts of processing. 
(d) a statement of the expected final yield with the acceptable limits, and of relevant intermediate yields, where applicable. 
(e) a statement of the processing location and the principal equipment to be used. 
(f) the methods, or reference to the methods, to be used for preparing the critical equipments including cleaning, assembling, calibrating, sterilizing. 
19. Packing Records. – 
There shall be authorised packaging instructions for each product, pack size and type. These shall include or have a reference to the following: - 
(a) name of the product; 
(b) description of the dosage form, strength and composition; 
(c) the pack size expressed in terms of the number of doses, weight or volume of the product in the final container; 
(d) complete list of all the packaging materials required for a standard batch size, including quantities, sizes and types with the code of reference number relating to the specifications of each packaging material. 
(e) reproduction of the relevant printed packaging materials and specimens indicating where batch number and expiry date of the product have been applied; 
(f) special precautions to be observed, including a careful examination of the area and equipment in order to ascertain the line clearance before the operations begin. 
(g) description of the packaging operation, including any significant subsidiary operations and equipment to be used; 

20. Batch Packaging Records. 
20.1 A batch packaging record shall be kept for each batch or part batch processed. It shall be based on the relevant parts of the packaging instructions, and the method of preparation of such records shall be designed to avoid transcription errors. 
20.2 Before any packaging operation begins, check shall be made and recorded that the equipment and the work stations are clear of the previous products, documents or materials not required for the planned packaging operations, and that the equipment is clean and suitable for use. 
21. Batch Processing Records 
21.1 There shall be Batch Processing Record for each product. It shall be based on the relevant parts of the currently approved Master Formula. The method of preparation of such records included in the Master Formula shall be designed to avoid transcription errors. 
21.2 Before any processing begins, check shall be performed and recorded to ensure that the equipment and work station are clear of previous products, documents or materials not required for the planned process are removed and the equipment is clean and suitable for use. 
22. Standard Operating Procedures (SOPs) and Records, regarding. – 
22.1 Receipt of materials: 
22.1.1 there shall be written Standard Operating Procedures and records for the receipt of each delivery of raw, primary and printed packaging material. 
22.1.2 the records of the receipts shall include; (a) the name of the material on the delivery note and the number of containers; (b) the date of receipt; (c) the manufacturerís and/ or supplierís name; (d) the manufacturerís batch or reference number; (e) the total quantity, and number of containers, quantity in each container received; (f) the control reference number assigned after receipt; (g) any other relevant comment or information. 
22.1.3 There shall be written standard operating procedures for the internal labeling, quarantine and storage of starting materials, packaging materials and other materials, as appropriate. 
23. Reference Samples. – 
23.1 Each lot of every active ingredient, in a quality sufficient to carryout all the tests, except sterility and pyrogens / Bacterial Endotoxin Test, shall be retained for a period of 3 months after the date of expiry of the last batch produced from that active ingredient. 
23.2. Samples of finished formulations shall be stored in the same or simulated containers in which the drug has been actually marketed. 

STANDARD OPERATING PROCEDURE (SOP)

INTRODUCTION
A Standard Operating Procedure (SOP) is a set of written instructions that document a routine or repetitive activity followed by an organization. The development and use of SOPs are an integral part of a successful quality system as it provides individuals with the information to perform a job properly, and facilitates consistency in the quality and integrity of a product or end-result. The term “SOP” may not always be appropriate and terms such as protocols, instructions, worksheets, and laboratory operating procedures may also be used. For this document “SOP” will be used.

Purpose 

SOPs detail the regularly recurring work processes that are to be conducted or followed within an organization. They document the way activities are to be performed to facilitate consistent conformance to technical and quality system requirements and to support data quality. They may describe, for example, fundamental programmatic actions and technical actions such as analytical processes, and processes for maintaining, calibrating, and using equipment. SOPs are intended to be specific to the organization or facility whose activities are described and assist that organization to maintain their quality control and quality assurance processes and ensure compliance with governmental regulations. 

If not written correctly, SOPs are of limited value. In addition, the best written SOPs will fail if they are not followed. Therefore, the use of SOPs needs to be reviewed and re-enforced by management, preferably the direct supervisor. Current copies of the SOPs also need to be readily accessible for reference in the work areas of those individuals actually performing the activity, either in hard copy or electronic format, otherwise SOPs serve little purpose.

SOP Preparation 

The organization should have a procedure in place for determining what procedures or processes need to be documented. Those SOPs should then be written by individuals knowledgeable with the activity and the organization's internal structure. These individuals are essentially subject-matter experts who actually perform the work or use the process. 

A team approach can be followed, especially for multi-tasked processes where the experiences of a number of individuals are critical, which also promotes “buy-in” from potential users of the SOP. 

SOPs should be written with sufficient detail so that someone with limited experience with or knowledge of the procedure, but with a basic understanding, can successfully reproduce the procedure when unsupervised. 

The experience requirement for performing an activity should be noted in the section on personnel qualifications. For example, if a basic chemistry or biological course experience or additional training is required that requirement should be indicated. 

SOP Review and Approval 

SOPs should be reviewed (that is, validated) by one or more individuals with appropriate training and experience with the process. It is especially helpful if draft SOPs are actually tested by individuals other than the original writer before the SOPs are finalized. The finalized SOPs should be approved as described in the organization’s Quality Management 

Plan or its own SOP for preparation of SOPs. Generally the immediate supervisor, such as a section or branch chief, and the organization’s quality assurance officer review and approve each SOP. Signature approval indicates that an SOP has been both reviewed and approved by management.

Frequency of Revisions and Reviews SOPs need to remain current to be useful. Therefore, whenever procedures are changed, SOPs should be updated and re-approved. If desired, modify only the pertinent section of an SOP and indicate the change date/revision number for that section in the Table of Contents and the document control notation. SOPs should be also systematically reviewed on a periodic basis, e.g. every 1-2 years, to ensure that the policies and procedures remain current and appropriate, or to determine whether the SOPs are even needed. The review date should be added to each SOP that has been reviewed. If an SOP describes a process that is no longer followed, it should be withdrawn from the current file and archived. The review process should not be overly cumbersome to encourage timely review. The frequency of review should be indicated by management in the organization’s Quality Management Plan. 

That plan should also indicate the individual(s) responsible for ensuring that SOPs are current. 

Checklists 

Many activities use checklists to ensure that steps are followed in order. Checklists are also used to document completed actions. Any checklists or forms included as part of an activity should be referenced at the points in the procedure where they are to be used and then attached to the SOP. 

In some cases, detailed checklists are prepared specifically for a given activity. In those cases, the SOP should describe, at least generally, how the checklist is to be prepared, or on what it is to be based. Copies of specific checklists should be then maintained in the file with the activity results and/or with the SOP. 

Remember that the checklist is not the SOP, but a part of the SOP. 

2.6 SOP Document Tracking and Archival 

The organization should maintain a master list of all SOPs. This file or database should indicate the SOP number, version number, date of issuance, title, author, status, organizational division, branch, section, and any historical information regarding past versions. 

The QA Manager (or designee) is generally the individual responsible for maintaining a file listing all current quality-related SOPs used within the organization. If an electronic database is used, automatic “Review SOP” notices can be sent. The Quality Management Plan should indicate the individual(s) responsible for assuring that only the current version is used. That plan should also designated where, and how, outdated versions are to be maintained or archived in a manner to prevent their continued use, as well as to be available for historical data review. Electronic storage and retrieval mechanisms are usually easier to access than a hard-copy document format. For the user, electronic access can be limited to a read-only format, thereby protecting against unauthorized changes made to the document.

SOP GENERAL FORMAT 

SOPs should be organized to ensure ease and efficiency in use and to be specific to the organization which develops it. There is no one “correct” format; and internal formatting will vary with each organization and with the type of SOP being written. Where possible break the information into a series of logical steps to avoid a long list. 

The level of detail provided in the SOP may differ based on, e.g., whether the process is critical, the frequency of that procedure being followed, the number of people who will use the SOP, and where training is not routinely available. 

A generalized format is discussed next. 

1 Title Page 

The first page or cover page of each SOP should contain the following information: a title that clearly identifies the activity or procedure, an SOP identification (ID) number, date of issue and/or revision, the name of the applicable agency, division, and/or branch to which this SOP applies, and the signatures and signature dates of those individuals who prepared and approved the SOP. Electronic signatures are acceptable for SOPs maintained on a computerized database. 

2. Table of Contents 

A Table of Contents may be needed for quick reference, especially if the SOP is long, for locating information and to denote changes or revisions made only to certain sections of an SOP. 

3. Text Well-written SOPs should first briefly describe the purpose of the work or process, including any regulatory information or standards that are appropriate to the SOP process, and the scope to indicate what is covered. 

Define any specialized or unusual terms either in a separate definition section or in the appropriate discussion section. Denote what sequential procedures should be followed, divided into significant sections; e.g., possible interferences, equipment needed, personnel qualifications, and safety considerations (preferably listed in bold to capture the attention of the user). 

Finally, describe next all appropriate QA and quality control (QC) activities for that procedure, and list any cited or significant references. 

VALIDATION OF SOP’s

Definition of Validation 

Validation is a systematic approach to gathering and analyzing sufficient data which will give reasonable assurance (documented evidence), based upon scientific judgment, that a process, when operating within specified parameters, will consistently produce results within predetermined specifications. 

Type of Validation 
 

Retrospective Validation 
 

Prospective Validation 
 

Concurrent Validation 
 

Revalidation 

1. Retrospective Validation 

Validation of a process for a product already in distribution, based on accumulated production, testing, and control dates. Summary of existing historical data. 

2. Prospective Validation 

Validation conducted prior to distribution either of a new product, or a product made under a revised manufacturing process. Validation is completed and the results are approved prior to any product release. 

3. Concurrent Validation 

A combination of retrospective and prospective validation. Performed against an approved protocol but product is released on a lot-by-lot basis. Usually used on an existing product not previously validated or insufficiently validated. 

4. Revalidation 
To validate change in equipment, packaging, formulation operating procedure, or process that could impact product safety, efficacy, or potency. It is important to establish a revalidation program for critical equipment to maintain validity. 

Importance of Validation 
 

1) Increased throughput 
 

2) Reduction in rejections and reworking 
 

3) Reduction in utility costs 
 

4) Avoidance of capital expenditures 
 

5) Fewer complaints about process-related failures 
 

6) Reduced testing in-process and in finished goods 
 

7) More rapid and reliable start-up of new equipment 
 

8) Easier scale-up from development work 
 

9) Easier maintenance of equipment 
 

10) Improved employee awareness of processes 
 

11) More rapid automation

The Basic Concept of Process Validation 
1. Requalification or revalidation 
2. Calibration, verification, and maintenance of process equipment 
3. Establishing specifications and performance characteristics 
4. Selection of methods, process, and equipment to ensure the product meets specifications 
5. Qualification or validation of process and equipment 
6. Testing the final product, using validated analytical methods, in order to meet specifications 
7. Challenging, auditing, monitoring, or sampling the recognized critical and key steps of the process.
UNIT-II

DOCUMENTATION

Documentation is the key to GMP compliance and ensures traceability of all development, manufacturing, and testing activities. Documentation provides the route for auditors to assess the overall quality of operations within a company and the final product.

Basics

1. The management of each operational site is required to define responsibility for origination, distribution, maintenance, change control, and archiving of all GMP documentation and records within that department or unit.

2. Document owners are required to ensure that all aspects of documentation and records management specified in form of standard operating procedures (SOPs).

3. All associates have the responsibility of ensuring that all GMP activities are performed according to the official SOPs; any deviations in procedure are reported to their supervisor and are adequately documented.

4. The local quality assurance unit has the responsibility of ensuring via organizational measures and auditing that GMP documentation and records systems used within the operational unit are complete and comply with the relevant GMP requirements, and also that the requirements of the SOPs are followed.

5. Requirements for specific documents or record, including ownership, content, authorization, and change control procedures, has to be described or cross-referenced in the quality modules which relate to the subject of the document.

General requirements

1. Good documentation constitutes an essential part of the quality assurance system. Clearly written procedures prevent errors resulting from spoken communication, and clear documentation permits tracing of activities performed.

2. Documents must be designed, prepared, reviewed, and distributed with care.

3. Documents must be approved, signed, and dated by the appropriate competent and authorized persons.

4. Documents must have unambiguous contents. The title, nature, and purpose should be clearly stated. They must be laid out in an orderly fashion and be easy to check. Reproduced documents must be clear and legible.

5. Documents must be regularly reviewed and kept up-to-date. When a document has been revised, systems must be operated to prevent inadvertent use of superseded documents (e.g., only current documentation should be available for use).

6. Documents must not be handwritten; however, where documents require the entry of data, these entries may be made in clear legible handwriting using a suitable indelible medium (i.e., not a pencil). Sufficient space must be provided for such entries.

7. Any correction made to a document or record must be signed or initialed and dated; the correction must permit the reading of the original information. Where appropriate, the reason for the correction must be recorded.

8. Record must be kept at the time each action is taken and in such a way that all activities concerning the conduct of preclinical studies, clinical trials, and the manufacture and control of products are traceable.

9. Storage of critical records must at secure place, with access limited to authorized persons. The storage location must ensure adequate protection from loss, destruction, or falsification, and from damage due to fire, water, etc.

10. Records which are critical to regulatory compliance or to support essential business activities must be duplicated on paper, microfilm, or electronically, and stored in a separate, secure location in a separate building from the originals.

11. Date may be recorded by electromagnetic or photographic means, but detailed procedures relating to whatever system is adopted must be available. Accuracy of the record should be checked as per the defined procedure. If documentation is handled by electronic data processing methods, only authorized persons should be able to enter or modify data in the computer, access must be restricted by passwords or other means, and entry of critical data must be independently checked.

12. It is particularly important that during the period of retention, the data can be rendered legible within an appropriate period of time.

13. If data is modified, it must be traceable.

Hierarchical document system

· The organization should establish a hierarchical document system as mentioned in Figure 1:

Figure 1: Hierarchical document system

1. The regulations that a company is responsible for following (e.g., USFDA/EU GMP/ICH/Schedule M, etc.) should be at the top of the document pyramid and should govern the directives of the sublevels.

2. The level immediately beneath the regulations, level 1 document (e.g., the Quality Manual), should break the regulations into parts specific to those that the company is required to follow. These documents should establish overall principles and guidelines for how the company plans on developing, documenting, and implementing a cGMP-compliant quality system. Top-level documents apply to all departments within a cGMP-compliant company and are not specific in nature.

3. The next level, level 2, of documents in the hierarchical document pyramid should further break down the parts of the regulations into specific subjects or topics. These documents (e.g., Company Polices) should establish guidelines with which all subordinate level procedures must comply to ensure consistency across departments.

4. Level 2 documents should not provide specific directive instructions or forms for documenting data but rather provide the overall intentions and guidelines governing critical programs or systems as well as explanation for the rationale and program designs. These documents will apply to all departments within a GMP-compliant company.

5. SOPs should be the next level in the document hierarchy after company policy documents. These types of documents should provide specific step-by-step instructions for performing the operational tasks or activities that were talked about in the previous levels (for example: SOP titled ’Writing, Revising, Numbering, and Distributing Controlled Documents’). Level 3 documents (i.e., SOPs) should be department specific or function specific.

6. The last level of documents in a document hierarchical structure are level 4 documents. These documents are the most specific in nature, (e.g., batch record, test methods, validation procedures). They apply to a specific department, product, equipment, or process. Level 4 documents provide step-by-step instructions for production-related tasks and activities as well as provide a means for documenting such tasks using, for example, data sheets, forms, or batch records. The details outlined in these documents may override directions given in other level documents. (For example: the company’s documentation SOP may state that numbers be rounded off to three significant figures; the batch record, on the other hand, may state that all numbers be expressed in scientific notation. Thus, instructions in level 4 documents, which are specific to a particular process, can overrule the instruction mentioned in level 3 documents, which are general in nature. The document hierarchy pyramid is one way of organizing a company’s documents.

HARMONIZED REQUIREMENT

The harmonized requirements were prepared after taking into consideration the above mentioned guidance documents/regulatory requirements.

SITE MASTER FILE

The manufacturer should prepare a succinct document in the form of a ‘Site Master File,’ containing specific and factual GMP about the production and/or control of pharmaceutical manufacturing procedures carried out at the premises. It should contain the descriptions of the following:

General information: 

1. Brief information on the firm

2. Pharmaceutical manufacturing activities, as permitted by the licensing authority

3. Other manufacturing activities, if any, carried out on the premises

4. Type of products licensed for manufacture, with flowcharts detailing procedure and process 

5. flow

6. Number of employees engaged in the production, quality control, storage and distribution

7. Use of outside scientific, analytical, or other technical assistance in relation to manufacture 

and analyze.

8. Short description of the quality management system of the firm

9. Products details registered with foreign countries

Personnel: 

1. Organizational chart showing the arrangements for quality assurance, including production and quality control

2. Qualification, experience, and responsibilities of key personnel

Premises: 

1. Simple plan or description of manufacturing areas drawn to scale

2. Nature of construction and fixtures/fittings

3. Brief description of ventilation systems. More details should be given for critical areas with 

4. potential risk of airborne contamination (schematic drawing of systems). Classification of the rooms used for the manufacture of sterile products should be mentioned.

5. Special areas for the handling of highly toxic, hazardous, and sensitizing materials.

6. Brief description of the water system (schematic drawings of systems), including sanitation.

7. Description of planned preventive maintenance programs for premises and of the recording system.

Equipment: 

1. Brief description of major equipment used in production and in the quality control laboratories (a list of equipment required)

2. Description of planned preventive maintenance programs for equipment and of the recording system

3. Qualification and calibration, including the recording systems, and arrangements for computerized systems validation

Sanitation: 

1. Written specifications and procedures for cleaning manufacturing areas and equipment

Documentation: 

1. Arrangements for the preparation, revision, and distribution of documents

2. Necessary documentation for the manufacture

3. Any other documentation related to product quality that is not mentioned elsewhere (e.g., regarding microbiological control of air and water)

Production: 

1. Brief description of production operations using, wherever possible, flow sheets and charts specifying important parameters

2. Arrangements for the handling of starting materials, packaging materials, and bulk and finished products; this includes the arrangements for sampling, quarantine, release, and storage.

3. Arrangements for the handling of rejected materials and products.

4. Brief description of the general policy for process validation.

Quality control: 

1. Description of the quality control system and of the activities of the quality control department. Procedures for the release of the finished products.

Loan license manufacture and licensee: 

1. Description of the way in which compliance with GMP by the loan licensee should be assessed.

Distribution, complaints, and product recall: 

1. Arrangements and recording system for distribution

2. Arrangements for the handling of complaints and product recalls

Self inspection: 

1. Short description of the self-inspection system, indicating whether an independent and experienced external expert is to be involved in evaluating the manufacturer’s compliance with GMP in all aspects of production

Export of drugs 

1. Products exported to different countries

2. Complaints and product recall, if any

Documentation system and specifications

Documentation is an essential part of the quality assurance system and, as such, should be related to all aspects of GMP. Its aim is to define the specifications for all materials and the method of manufacture and control, to ensure that all personnel concerned with manufacture have the information necessary to decide whether or not to release a batch of a drug for sale, and to provide an audit trail that will permit investigation of the history of any suspected defective batch. The specifications should describe in detail the requirements with which the products or materials used or obtained during manufacture have to conform. They serve as a basis for quality evaluation.

Manufacturing formulae and processing and packaging instructions should specify all the starting materials used and describe all processing and packaging operations. Procedures should give directions for performing certain operations, e.g., cleaning, clothing, environmental control, sampling, testing, and equipment operation. Records should provide a history of each batch of product, including its distribution, and also of all other relevant circumstances pertinent to the quality of the final product.

Written records should be maintained so that data can be used for evaluating, at least annually, the quality standards of each drug product to determine the need for changes in drug product specifications or manufacturing or control procedures. Written procedures should be established and followed for such evaluations and must include provisions for:

· A review of a representative number of batches, whether approved or rejected and, where applicable, the records associated with the batch.

· A review of complaints, recalls, and returned or salvaged drug products, and of the investigations conducted.

All documents related to the manufacture of intermediates, active pharmaceutical ingredients (API), and finished products should be prepared, reviewed, approved, and distributed according to written procedures. Such documents can be paper-based or in electronic form. Documents should be approved, signed, and dated by the appropriate responsible persons. No document should be changed without authorization and approval.

Each specification for raw materials, intermediates, final products, and packing materials should be approved and maintained by the quality control department. Periodic revisions of the specifications must be carried out whenever changes are necessary.

The issuance, revision, superseding, and withdrawal of all documents should be controlled, with maintenance of revision histories. When a document has been revised, systems should be operated to prevent inadvertent use of superseded documents. Superseded documents should be retained for a specific period of time.

Periodic revisions of the specifications may be necessary to comply with new editions of the national pharmacopoeia or other official compendia.

Documents should have unambiguous contents: the title, nature, and purpose should be clearly stated. They should be laid out in an orderly fashion and be easy to check. Reproduced documents should be clear and legible. The process of reproduction of working documents from master documents must not allow any error to be introduced through the reproduction process.

A procedure should be established for retaining all appropriate documents (e.g., development history reports, scale-up reports, technical transfer reports, process validation reports, training records, production records, control records, and distribution records). The retention periods for these documents should be specified.

All production, control, and distribution records should be retained for at least 1 year after the expiry date of the batch. For APIs with retest dates, records should be retained for at least 3 years after the batch is completely distributed.

Documents should not be handwritten; however, where documents require the entry of data, these entries may be made in clear, legible, indelible handwriting. Sufficient space should be provided for such entries. 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 appropriate, the reason for the alteration should be recorded.

During the retention period, originals or copies of records should be readily available at the establishment where the activities described in such records occurred. Records that can be promptly retrieved from another location by electronic or other means are acceptable.

Data may be recorded by electronic data processing systems or photographic or other reliable means, but detailed procedures relating to the system in use should be available and the accuracy of the records should be checked. If documentation is handled by electronic data processing methods, only authorized persons should be able to enter or modify data in the computer, and there should be a record of changes and deletions. Access should be restricted by passwords or other means and the result of entry of critical data should be independently checked. Batch records that are electronically stored should be protected by back-up transfer onto magnetic tape, microfilm, paper, or other means.

Specifications should be established and documented for raw materials, intermediates (where necessary), and API/formulations, as well as for labeling and packaging materials. In addition, specifications may be appropriate for certain other materials, such as process aids, gaskets, or other materials used during the production of intermediates or API/formulations that could critically impact on quality. Acceptance criteria should be established and documented for in-process controls.

If electronic signatures are used on documents, they should be authenticated and secure.

Equipment cleaning and use record

Records of major equipment use, cleaning, sanitization and/or sterilization, and maintenance should show the date, time (if appropriate), product, and batch number of each batch processed in the equipment and the name and signature of the person who has performed the cleaning and maintenance. The persons performing and double-checking the cleaning and maintenance should date and sign or initial the log, indicating that the work was performed. Entries in the log should be in chronological order.

Cross-contamination should be avoided by appropriate technical or organizational measures, for example:

1. Production in segregated areas (required for products such as the penicillins, live vaccines, live bacterial preparations, and some other biologicals), or by campaign (separation in time) followed by appropriate cleaning

2. Providing appropriate air-locks and air extraction

3. Minimizing the risk of contamination caused by recirculation or re-entry of untreated or insufficiently treated air

4. Keeping protective clothing inside areas where products with special risk of cross-contamination are processed

5. Using cleaning and decontamination procedures of known effectiveness, as ineffective cleaning of equipment is a common source of cross-contamination

6. Using ‘closed systems’ of production

7. Testing for residues and use of cleaning status labels on equipment

If equipment is dedicated to manufacturing one intermediate or API, then individual equipment records of different activities like cleaning, maintenance, batch log, etc., are not necessary, provided the batch record has complete traceability of this information. In case of formulation manufacturing, the appropriate cleaning procedure should be established to ensure removal of any residue of the previous product.

Records of raw materials, intermediates, labeling, and packaging materials

Records should be maintained, including:

· The name of the manufacturer; identity and quantity of each shipment of each batch of raw materials, intermediates, or labeling and packaging materials; the name of the supplier; the supplier’s control number(s) (if known) or other identification number; the number allocated on receipt; and the date of receipt;

· The results of any test or examination performed and the conclusions derived from this;

· Records tracing the use of materials;

· Documentation of the examination and review of labeling and packaging materials for conformity with established specifications;

· The final decision regarding rejected raw materials, intermediates, or labeling and packaging materials.

Starting materials in the storage area should be appropriately labeled. Labels should bear at least the following information:

· The designated name of the product and the internal code reference, where applicable

· The batch number given by the supplier and, on receipt, the control or batch number (if any) given by the manufacturer; these must be documented so as to ensure traceability

· The status of the contents (e.g., on quarantine, on test, released, rejected, returned, recalled, etc.)

· Where appropriate, an expiry date or a date beyond which retesting is necessary

Master (approved) labels should be maintained for comparison with issued labels.

Master production instructions/master production and control records (MPCR)/master formula card (MFC)

To ensure uniformity from batch to batch, master production instructions for each intermediate or API/finished product should be prepared, dated, and signed by one person and independently checked, dated, and signed by a second person in the quality unit(s).

Competent persons experienced in production and quality control should be responsible for the content and distribution within the firm of instructions and master formulae. These should be duly signed and dated.

Outdated master formulae should be withdrawn but retained for reference. Copies of the master formula should be prepared in a manner that will eliminate any possibility of transcription error.

In certain circumstances, for example, in the first production runs following pilot development, the master formula might need to be amended. Any amendments must be formally authorized and signed by competent person(s). The amended document should be replaced at the earliest opportunity by a newly prepared master formula.

Processing should be carried out in accordance with the master formula. Master production instructions should include:

1. The name of the intermediate/API/formulation being manufactured and an identifying document reference code, if applicable

2. A complete list of raw materials and intermediates (designated by names or codes sufficiently specific to identify any special quality characteristics)

3. An accurate statement of the quantity or ratio of each raw material or intermediate to be used, including the unit of measure. Where the quantity is not fixed, the calculation for each batch size or rate of production should be included. Variations to quantities should be included wherever justified

4. The production location and major production equipment to be used

5. Detailed production instructions, including the: 

a. Sequences to be followed

b. Ranges of process parameters to be used

c. The methods, or reference to the methods, to be used for preparing the critical equipment (e.g., cleaning, assembling)

d. Sampling instructions and in-process controls, with their acceptance criteria, where appropriate

e. Time limits for completion of individual processing steps and/or the total process, where appropriate

f. Expected yield ranges at appropriate phases of processing or time.

6. Where appropriate, special notations and precautions to be followed, or cross-references to these

7. Instructions for storage of the intermediate or API/semi-finished formulations to assure its suitability for use; instructions should cover the labeling (specimen labels and packaging materials and special storage conditions with time limits, where appropriate).

Batch production records/batch production and control records (BPCR)/batch manufacturing record (BMR)

Batch production records should be prepared for each intermediate and API/formulation and should include complete information relating to the production and control of each batch. The batch production record should be checked before issuance to assure that it is the correct version and a legible accurate reproduction of the appropriate master production instruction. If the batch production record is produced from a separate part of the master document, that document should include a reference to the current master production instruction being used.

Before any processing begins, a check should be performed and recorded to ensure that the equipment and workstation are clear of previous products, documents, or materials not required for the planned process and that the equipment is clean and suitable for use.

`
These records should be numbered with a unique batch or identification number and dated and signed when issued. In continuous production, the product code together with the date and time can serve as the unique identifier until the final number is allocated.

The batch number should be immediately recorded in a logbook or by electronic data processing system. The record should include date of allocation, product identity, and size of batch.

Documentation of completion of each significant step in the batch production records (batch production and control records) should include:

1. Dates and, when appropriate, times

2. Identity of major equipment used (e.g., reactors, driers, mills, etc.)

3. Specific identification of each batch, including weights, measures, and batch numbers of raw materials, intermediates, or any reprocessed materials used during manufacturing

4. Actual results recorded for critical process parameters

5. Any sampling performed

6. Signatures of the persons performing and directly supervising or checking each critical step in the operation

7. In-process and laboratory test results

8. Actual yield at appropriate phases or times

9. Description of packaging and label

10. Representative label (commercial supply)

11. Any deviation noted, its evaluation, and investigation conducted (if appropriate) or reference to that investigation (if stored separately)

12. Results of release testing

13. All analytical records relating to the batch, or a reference that will permit their retrieval

14. A decision for the release or rejection of the batch, with the date and signature of the person responsible for the decision

15. The production record review

Production and quality control records should be reviewed as part of the approval process of batch release. Any divergence or failure of a batch to meet its specifications should be thoroughly investigated. The investigation should, if necessary, extend to other batches of the same product and other products that may have been associated with the specific failure or discrepancy. A written record of the investigation should be made and should include the conclusion and follow-up action.

The following information should be recorded at the time each action is taken (the date must be noted and the person responsible should be clearly identified by signature or electronic password):

1. The name of the product, the batch number and the quantity of product to be packed, as well as the quantity actually obtained and its reconciliation

2. The date(s) and time(s) of the packaging operations

3. The name of the responsible person carrying out the packaging operation

4. The initials of the operators of the different significant steps

5. The checks made for identity and conformity with the packaging instructions, including the results of in-process controls

6. Details of the packaging operations carried out, including references to equipment and the packaging lines used and, when necessary, instructions for keeping the product unpacked or a record of returning product that has not been packaged to the storage area

7. Whenever possible, the regular check for correctness of printing (e.g. batch number, expiry date and other additional overprinting) and specimen samples collected

8. Notes on any special problems, including details of any deviation from the packaging instructions, with written authorization by an appropriate person

9. The quantities and reference number or identification of all printed packaging materials and bulk product issued, used, destroyed, or returned to stock and the quantities of product obtained; this is necessary to permit an adequate reconciliation.

Laboratory control records

Laboratory control records should include complete data derived from all tests conducted to ensure compliance with established specifications and standards, including examinations and assays, as follows:

1. A description of samples received for testing, including the material name or source, batch number and, where appropriate, the manufacturer and/or supplier; alternatively, other distinctive code, date of sample taken and, where appropriate, the quantity of the sample and date the sample was received for testing

2. A statement of, or reference to, each test method used

3. A statement of the weight or measure of sample used for each test as described by the method; data on, or cross-reference to, the preparation and testing of reference standards, reagents, and standard solutions

4. A complete record of all raw data generated during each test, in addition to graphs, charts, and spectra from laboratory instrumentation, all properly identified to show the specific material and the batch tested

5. A record of all calculations performed in connection with the test including, for example, units of measure, conversion factors, and equivalency factors

6. A statement of the test results and how they compare with established acceptance criteria

7. The signature of the person who performed each test and the date(s) on which the tests were performed

8. The date and signature of a second person, showing that the original records were reviewed for accuracy, completeness, and compliance with established standards.

9. Complete records should also be maintained for:

10. Any modifications to an established analytical method

11. Periodic calibration of laboratory instruments, apparatus, gauges, and recording devices

12. All stability testing performed on APIs/formulations

13. Out-of-specification (OOS) investigations

14. Complete records should be maintained of any testing and standardization of laboratory reference standards, reagents, and standard solutions; record should also be maintained of periodic calibration of laboratory instruments, apparatus, gauges, and recording devices.

Batch production record review

Written procedures should be established and followed for the review and approval of batch production and laboratory control records, including packaging and labeling, to determine compliance of the intermediate or API with established specifications before a batch is released or distributed.

Batch production and laboratory control records of critical process steps should be reviewed and approved by the quality unit(s) before an API batch is released or distributed. Production and laboratory control records of non-critical process steps can be reviewed by qualified production personnel or other units, following procedures approved by the quality unit(s).

All deviation, investigation, and OOS reports should be reviewed as part of the batch record review before the batch is released.

The quality unit(s) can delegate to the production unit the responsibility and authority for release of intermediates, except for those shipped outside the control of the manufacturing company.

Distribution record should be maintained and must include the batch number; quantity produced; name, address, and contact details of customer; quantity supplied; and date of supply.

POLICY FOR IMPLEMENTATION

The following approach pertaining to ‘documentation and records’ may be helpful for pharmaceutical manufacturers to meet the expectations of different regulatory agencies.

Write good procedures and follow them

Think about what happens in a workplace if written procedures are not available. People rely on more senior employees to tell them how to do things and then do their job from memory. This is fine for a company making garden pots, but not so good when the products being made are pharmaceuticals and can even cause death!

In the food, drug, and medical device industry it is critical that good procedures are in place to ensure a controlled and consistent performance; it is an essential part of GMP. Procedures should be clear, concise, and logical. Consider hiring a professional technical writer to do the job. Unlike permanent employees, they know how write well and will perform usability tests to ensure that the documents work. Review of procedure by an independent party can also help to improve process.

Outline the task before you begin writing the procedure. Create a brief breakdown of the important steps and key points related to the task; a flowchart is a useful tool. Remember that people do not usually read procedures from start to finish; they tend to scan the document for key words. To make information easier to digest and follow, break the procedure into chunks and use the following:

· Headings

· Tables

· Bullet points

· Diagrams

When writing out any procedure, one should try and visualize the person who will be following that procedure. Use language that that person can understand. Do not include too much or too little information. Increase the readability of the instructions by using simple sentences and by writing in a conversational style. Most companies have a 3-year review cycle for their documents; however, this can be set according to the likelihood of change in the process that the document relates to.

Following procedures

It is all very well to have great written procedures in place but to ensure a controlled and consistent performance they need to be followed; it is a GMP requirement. Frequently, the steps described in a written procedure may not appear to be the most efficient way of working. Taking shortcuts may save time or make the task easier, but one should never deviate from a written procedure without the approval of a supervisor or the quality department.

There are two main reasons for this:

· Many shortcuts may create pitfalls that can be costly in the end.

· Each step in a procedure has been included for a purpose.

Even though the rationale of a particular step may not be immediately apparent, it may have been put there as a check for another stage of the process. Ideas for improvement should always be encouraged, but do not change procedures without assessing the impact on the entire process.

Keep good records

Good records enable one to track all activities performed during batch manufacture, from the receipt of raw materials to the final product release; they provide a history of the batch and its distribution. It is an essential part of GMP to keep accurate records, and during an audit it helps convey the message that procedures are being followed. It also demonstrates that the processes are known and are under control.

Remember!!!

1. Record all necessary information immediately upon completion of a task

2. Never trust your memory or write results on loose pieces of paper

3. Write your name legibly in ink. Remember that by signing records you are certifying that the record is correct and that you have performed the task as per the defined procedure.

4. Draw a single line through any mistakes, and initial and date the correction. Include a reason for the correction at the bottom of the page.

5. Record details if you deviate from a procedure. Ask your supervisor or the quality department for advice if a deviation should occur.

6. Do not document someone else’s work unless you are designated and trained to do so.

7. Never assume that undocumented work has been properly completed – if it’s not written down, then it didn’t happen!

Documents/SOPs required


The following documents and procedures should be prepared to fulfill the above mentioned requirements. The data generated through these procedures should be maintained to show compliance with the above mentioned requirements.

1. Prepare apex documents like Quality Policy, Quality Manual, Site Master File, Validation Master Plan, etc. to describe the quality commitments of the management

2. Define the roles and responsibilities of all personnel working in the organization

3. Prepare policy for periodic review of documents. Ensure that the current industrial practices and pharmacopoeial requirements are fulfilled by the current versions of documents

4. SOP for document (SOPs, MPCR, BPCR, validation/qualification protocols, formats) preparation, review, approval, training, distribution, control, and its retention

5. Procedure for maintaining revision history

6. Management, control, and retention of superseded or obsolete documents

7. Document archival and retrieval procedure

8. Handling, archival, retrieval, and retention of electronic records/documents

9. Procedure for control of electronic signatures

10. Equipment cleaning and sanitation procedure

11. Issuance and control of equipment logs

12. Document describing measures taken for avoidance of cross-contamination and its training records

13. Cleaning validation master plan

14. Procedure for batch-to-batch and product-to-product cleaning and its verification to ensure removal of residue of previous batch/product

15. Records for incoming raw materials and packaging materials

16. SOP for preparation of process validation protocol and reports

17. SOP for preparation of master production control records

18. SOP for preparation of batch manufacturing and control records

19. SOP for allocation of batch number

20. Calibration master plan and calibration reports

21. Batch release procedure

22. SOP for preparation and control of QC data sheet

23. SOP for allocation of analytical control number

24. Procedure for review of analytical data

25. SOP for change control, revision of any process or documents, or upgradation of facility or equipment should be routed through impact assessment and change control procedure

26. SOP for deviation handling system

27. SOP for corrective and preventive action (CAPA)

28. SOP for stability testing

29. SOP for product distribution and its control

CHECKLIST FOR COMPLIANCE ASSESSMENT

The following checkpoints/checklist may help to assess the compliance of ‘documentation and records’ with GMP requirements

CONCLUSION

Pharmaceutical manufacture and regulation is clearly an international business. With the increasing emphasis on harmonization efforts and standard setting, as well as mutual recognition agreements, knowledge of foreign regulations is a must both for understanding the future direction of these efforts as well as for international supply of drug products. It is anticipated that the approach described here will be a useful reference work for those personnel preparing and using documents for pharmaceutical manufacture. It can serve as a tool for training staff and may prove to be useful for quality assurance professionals for assessment of compliance during self-inspection. It is again emphasized that documentation is a very important aspect of GMP and will enhance the visibility of the quality assurance function.

PROTOCOLS

Protocol is a predefined written procedural method in the design and implementation of experiments. Protocols are written whenever it is desirable to standardize a laboratory method to ensure successful replication of results by others in the same laboratory or by other laboratories. Detailed protocols also facilitate the assessment of results through peer review. In addition to detailed procedures and lists of required equipment and instruments, protocols often include information on safety precautions, the calculation of results and reporting standards, including statistical analysis and rules for predefining and documenting excluded data to avoid bias.

NEW DRUG DISCOVERY
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INVESTIGATIONAL NEW DRUG APPLICATION

During a new drug's early preclinical development, the sponsor's primary goal is to determine if the product is reasonably safe for initial use in humans and if the compound exhibits pharmacological activity that justifies commercial development. When a product is identified as a viable candidate for further development, the sponsor then focuses on collecting the data and information necessary to establish that the product will not expose humans to unreasonable risks when used in limited, early-stage clinical studies. Drug is administered or dispensed. A physician might submit a research IND to propose studying an unapproved drug, or an approved product for a new indication or in a new patient population.

This guidance is intended to assist clinical investigators, sponsors, sponsor-investigators, and institutional review boards (IRBs) in determining whether research studies involving human subjects must be conducted under an investigational new drug application (IND), as described in title 21 of the Code of Federal Regulations, part 312 (21 CFR part 312) (the IND regulations). This guidance describes when an IND is required, specific situations in which an IND is not required, and a range of issues that, in FDA’s experience, have been the source of confusion or misperceptions about the application of the IND regulations. This guidance addresses only whether an IND is needed. If your study also involves the use of a device, you should determine whether such use is subject to 21 CFR parts 812 (the IDE regulations).

FDA has two primary objectives in reviewing an IND: 

(1) To assure the safety and rights of subjects in all phases of an investigation and 

(2) in phases 2 and 3, to help assure that the quality of the scientific evaluation of the drug is adequate to permit an evaluation of the drug’s effectiveness and safety (21 CFR 312.22). 

                   FDA receives frequent inquiries from the academic community (e.g., clinical investigators, IRBs) and the pharmaceutical industry about whether an IND should be submitted for various types of clinical research. Inquiries have related to a range of issues concerning application of the IND requirements in part 312, including, for example: 

• Clinical investigations using marketed drugs 

• Bioequivalence/bioavailability studies 

• Studies using radiolabeled or cold isotopes 

• Studies using dietary supplements or foods 

• Studies using endogenous compounds 

• Pathogenesis studies using modified organisms 

• Studies using wild-type organisms in challenge models 

• Studies that do not have a commercial purpose 

               Because of the large number of inquiries and wide range of issues, FDA determined that it would be helpful to provide to potential sponsors, clinical investigators, and sponsor-investigators an overview of the IND requirements and related issues. 

Emergency Use IND allows the FDA to authorize use of an experimental drug in an emergency situation that does not allow time for submission of an IND in accordance with 21 CFR. It is also used for patients who do not meet the criteria of an existing study protocol, or if an approved study protocol does not exist.

Treatment IND is submitted for experimental drugs showing promise in clinical testing for serious or immediately life-threatening conditions while the final clinical work is conducted and the FDA review takes place. 
There are two IND categories:

Commercial Research (non-commercial)

The IND application must contain information in three broad areas:

Animal Pharmacology and Toxicology Studies - Preclinical data to permit an assessment as to whether the product is reasonably safe for initial testing in humans. Also included is any previous experience with the drug in humans (often foreign use).

Manufacturing Information - Information pertaining to the composition, manufacturer, stability, and controls used for manufacturing the drug substance and the drug product. This information is assessed to ensure that the company can adequately produce and supply consistent batches of the drug.

Clinical Protocols and Investigator Information - Detailed protocols for proposed clinical studies to assess whether the initial-phase trials will expose subjects to unnecessary risks. Also, information on the qualifications of clinical investigators--professionals (generally physicians) who oversee the administration of the experimental compound--to assess whether they are qualified to fulfill their clinical trial duties. 
Finally, commitments to obtain informed consent from the research subjects, to obtain review of the study by an institutional review board (IRB), and to adhere to the investigational new drug regulations. Once the IND is submitted, the sponsor must wait 30 calendar days before initiating any clinical trials. During this time, FDA has an opportunity to review the IND for safety to assure that research subjects will not be subjected to unreasonable risk.

Resources for IND Applications

The following resources include the legal requirements of an IND application, assistance from CDER to help you meet those requirements, and internal IND review principles, policies and procedures.

Pre-IND Consultation Program

CDER's Pre-Investigational New Drug Application (IND) Consultation Program

It fosters early communications between sponsors and new drug review divisions to provide guidance on the data necessary to warrant IND submission. 
Guidance Documents for INDs

Guidance documents represent the Agency's current thinking on a particular subject. These documents provide FDA review staff and applicants/sponsors with guidelines to the processing, content, and evaluation/approval of applications and also to the design, production, manufacturing, and testing of regulated products. They also establish policies intended to achieve consistency in the Agency's regulatory approach and establish inspection and enforcement procedures.

Because guidance are not regulations or laws, they are not enforceable, either through administrative actions or through the courts. An alternative approach may be used if it satisfies the requirements of the applicable statute, regulations, or both. 

Laws, Regulations, Policies and Procedures

The mission of FDA is to enforce laws enacted by the U.S. Congress and regulations established by the Agency to protect the consumer's health, safety, and pocketbook. 
The Federal Food, Drug, and Cosmetic Act is the basic food and drug law of the U.S. The law is intended to assure consumers that foods are pure and wholesome, safe to eat, and produced under sanitary conditions; that drugs and devices are safe and effective for their intended uses; that cosmetics are safe and made from appropriate ingredients; and that all labeling and packaging is truthful, informative, and not deceptive.

Code of Federal Regulations (CFR)

The final regulations published in the Federal Register
Emergency Use of an Investigational Drug or Biologic
NEW DRUG APPLICATION (NDA)
Introduction

For decades, the regulation and control of new drugs in the United States has been based on the New Drug Application (NDA). Since 1938, every new drug has been the subject of an approved NDA before U.S. commercialization. The NDA application is the vehicle through which drug sponsors formally propose that the FDA approve a new pharmaceutical for sale and marketing in the U.S. The data gathered during the animal studies and human clinical trials of an Investigational New Drug (IND) become part of the NDA.

The goals of the NDA are to provide enough information to permit FDA reviewer to reach the following key decisions: Whether the drug is safe and effective in its proposed use(s), and whether the benefits of the drug outweigh the risks. Whether the drugs proposed labeling (package insert) is appropriate, and what it should contain. Whether the methods used in manufacturing the drug and the controls used to maintain the drug's quality are adequate to preserve the drug's identity, strength, quality, and purity.

The documentation required in an NDA is supposed to tell the drug's whole story, including what happened during the clinical tests, what the ingredients of the drug are, the results of the animal studies, how the drug behaves in the body, and how it is manufactured, processed and packaged. The following resources provide summaries on NDA content, format, and classification, plus the NDA review process:

Resources for NDA Submissions

The following resources have been gathered to provide you with the legal requirements of a new drug application, assistance from CDER to help you meet those requirements, and internal NDA review principles, policies and procedures.

Guidance Documents for NDAs

Guidance documents represent the Agency's current thinking on a particular subject. These documents are prepared for FDA review staff and applicants/sponsors to provide guidelines to the processing, content, and evaluation/approval of applications and also to the design, production, manufacturing, and testing of regulated products. They also establish policies intended to achieve consistency in the Agency's regulatory approach and establish inspection and enforcement procedures. Because guidance are not regulations or laws, they are not enforceable, either through administrative actions or through the courts. An alternative approach may be used if such approach satisfies the requirements of the applicable statute, regulations, or both. For information on a specific guidance document, please contact the originating office.
Laws, Regulations, Policies and Procedures

The mission of FDA is to enforce laws enacted by the U.S. Congress and regulations established by the Agency to protect the consumer's health, safety, and pocketbook. The Federal Food, Drug, and Cosmetic Act is the basic food and drug law of the U.S. With numerous amendments, it is the most extensive law of its kind in the world. The law is intended to assure consumers that foods are pure and wholesome, safe to eat, and produced under sanitary conditions; that drugs and devices are safe and effective for their intended uses; that cosmetics are safe and made from appropriate ingredients; and that all labeling and packaging is truthful, informative, and not deceptive.

Advisory Committees

Advisory committees provide independent advice and recommendations to the FDA on scientific and technical matters related to the development and evaluation of products regulated by the Agency. CDER requests advice from advisory committees on a variety of matters, including various aspects of clinical investigations and applications for marketing approval of drug products. Committee members are scientific experts such as physician-researchers and statisticians, as well as representatives of the public, including patients. Although the committees provide recommendations to the Agency, final decisions are made by FDA.

ABBREVIATED NEW DRUG APPLICATION (ANDA): GENERICS

An Abbreviated New Drug Application (ANDA) contains data which when submitted to FDA's Center for Drug Evaluation and Research, Office of Generic Drugs, provides for the review and ultimate approval of a generic drug product. Once approved, an applicant may manufacture and market the generic drug product to provide a safe, effective, low cost alternative to the American public.

A generic drug product is one that is comparable to an innovator drug product in dosage form, strength, route of administration, quality, performance characteristics and intended use. All approved products, both innovator and generic, are listed in FDA's Approved Drug Products with Therapeutic Equivalence Evaluations
Generic drug applications are termed "abbreviated" because they are generally not required to include preclinical (animal) and clinical (human) data to establish safety and effectiveness. Instead, generic applicants must scientifically demonstrate that their product is bioequivalent (i.e., performs in the same manner as the innovator drug). One way scientists demonstrate bioequivalence is to measure the time it takes the generic drug to reach the bloodstream in 24 to 36 healthy, volunteers. This gives them the rate of absorption, or bioavailability, of the generic drug, which they can then compare to that of the innovator drug. The generic version must deliver the same amount of active ingredients into a patient's bloodstream in the same amount of time as the innovator drug.

Using bioequivalence as the basis for approving generic copies of drug products was established by the "Drug Price Competition and Patent Term Restoration Act of 1984. This Act expedites the availability of less costly generic drugs by permitting FDA to approve applications to market generic versions of brand-name drugs without conducting costly and duplicative clinical trials. At the same time, the brand-name companies can apply for up to five additional years longer patent protection for the new medicines they developed to make up for time lost while their products were going through FDA's approval process. Brand-name drugs are subject to the same bioequivalence tests as generics upon reformulation.
Resources for ANDA Submissions

The following resources have been gathered to provide you with the legal requirements of an ANDA application, assistance from CDER to help you meet those requirements, and internal ANDA review principles, policies and procedures.

Guidance Documents for ANDAs

Guidance documents represent the Agency's current thinking on a particular subject. These documents are prepared for FDA review staff and applicants/sponsors to provide guidelines to the processing, content, and evaluation/approval of applications and also to the design, production, manufacturing, and testing of regulated products. They also establish policies intended to achieve consistency in the Agency's regulatory approach and establish inspection and enforcement procedures. Because guidances are not regulations or laws, they are not enforceable, either through administrative actions or through the courts. An alternative approach may be used if such an approach satisfies the requirements of the applicable statute, regulations, or both. For information on a specific guidance document, please contact the originating office.

The FDA has numerous guidance that relate to ANDA content and format issues. Below is a list of some recent Guidance’s of interest. See Drug Information Branch's Guidance Documents for a complete list of available guidance online and instructions on how to obtain them.

Laws, Regulations, Policies and Procedures

The mission of FDA is to enforce laws enacted by the U.S. Congress and regulations established by the Agency to protect the consumer's health, safety, and pocketbook. The Federal Food, Drug, and Cosmetic Act  is the basic food and drug law of the U.S. With numerous amendments it is the most extensive law of its kind in the world. The law is intended to assure consumers that foods are pure and wholesome, safe to eat, and produced under sanitary conditions; that drugs and devices are safe and effective for their intended

uses; that cosmetics are safe and made from appropriate ingredients; and that all labeling and packaging is truthful, informative, and not deceptive.
UNIT-III
21-Code of Federal Regulation

The Code of Federal Regulations is a codification of the general and permanent rules published in the Federal Register by the Executive departments and agencies of the Federal Government. The Code is divided into 50 titles which represent broad areas subject to Federal regulation. Each title is divided into chapters which usually bear the name of the issuing agency. Each chapter is further subdivided into parts covering specific regulatory areas. 

Each volume of the Code is revised at least once each calendar year and issued on a quarterly basis approximately as follows: 

Title 1 through Title 16..............................................................as of January 1 

Title 17 through Title 27 .................................................................as of April 1 

Title 28 through Title 41 ..................................................................as of July 1 

Title 42 through Title 50.............................................................as of October 1 

The appropriate revision date is printed on the cover of each volume. 

LEGAL STATUS The contents of the Federal Register are required to be judicially noticed (44 U.S.C. 1507). The Code of Federal Regulations is prima facie evidence of the text of the original documents (44 U.S.C. 1510). 

HOW TO USE THE CODE OF FEDERAL REGULATIONS 

The Code of Federal Regulations is kept up to date by the individual issues of the Federal Register. These two publications must be used together to determine the latest version of any given rule. 

To determine whether a Code volume has been amended since its revision date (in this case, April 1, 2012), consult the ‘‘List of CFR Sections Affected (LSA),’’ which is issued monthly, and the ‘‘Cumulative List of Parts Affected,’’ which appears in the Reader Aids section of the daily Federal Register. 

These two lists will identify the Federal Register page number of the latest amendment of any given rule. 

EFFECTIVE AND EXPIRATION DATES 

Each volume of the Code contains amendments published in the Federal Register since the last revision of that volume of the Code. Source citations for the regulations are referred to by volume number and page number of the Federal Register and date of publication. Publication dates and effective dates are usually not the same and care must be exercised by the user in determining the actual effective date. In instances where the effective date is beyond the cutoff date for the Code a note has been inserted to reflect the future effective date. In those instances where a regulation published in the Federal Register states a date certain for expiration, an appropriate note will be inserted following the text.

CURRENT GOOD MANUFACTURING PRACTICES GUIDELINES ACCORDING TO USFDA

Good manufacturing practice is generally abbreviated to GMP, in the USA the phrase used as CURRENT GOOD MANUFACTURING PRACTICES. 


The code of FEDERAL REGULATION (CFR) is a compilation of all federal laws published in the FEDERAL REGISTER by executive departments and agencies of the federal government. Code is divided into 50 titles which represents broad areas of federal regulation each title is further divided into chapters. The chapters are than subdivided into parts covering specific regulatory areas. In the United states the production of the drug products is controlled under the federal food, drug and cosmetic act, which states that,”a drug product will be deemed to be adulterated unless the methods used in or the facilities or control used for its manufacture, processing, packaging or holding or administered in conformity with current GMP”.

The US GMP regulations are divided into two parts: 210 and 211, title 21

Part 210 “current good manufacturing practice in manufacturing, processing, packing or holding of drugs- general,” provides the framework for the regulation.

Part 211, “current good manufacturing practices for finished pharmaceuticals.” States the actual requirements.

Part 210 - CURRENT GOOD MANUFACTURING PRACTICE IN MANUFACTURING, PROCESSING, PACKING, OR HOLDING OF DRUGS; GENERAL

210.1 Status of current good manufacturing practice regulations. 

210.2 Applicability of current good manufacturing practice regulations. 

210.3 Definitions.

210.1 Status of current good manufacturing practice regulations. 

(a) The regulations set forth in this part and in Parts 211 through 226 of this chapter contain the minimum current good manufacturing practice for methods to be used in, and the facilities or controls to be used for, the manufacture, processing, packing, or holding of a drug to assure that such drug meets the requirements of the act as to safety, and has the identity and strength and meets the quality and purity characteristics that it purports or is represented to possess. 

(b) The failure to comply with any regulation set forth in this part and in Parts 211 through 226 of this chapter in the manufacture, processing, packing, or holding of a drug shall render such drug to be adulterated under section 501(a)(2)(B) of the act and such drug, as well as the person who is responsible for the failure to comply, shall be subject to regulatory action.

210.2 Applicability of current good manufacturing practice regulations. 

(a) The regulations in this part and in Parts 211 through 226 of this chapter as they may pertain to a drug and in Parts 600 through 680 of this chapter as they may pertain to a biological product for human use, shall be considered to supplement, not supersede, each other, unless the regulations explicitly provide otherwise. In the event that it is impossible to comply with all applicable regulations in these parts, the regulations specifically applicable to the drug in question shall supersede the more general. 

(b) If a person engages in only some operations subject to the regulations in this part and in Parts 211 through 226 and Parts 600 through 680 of this chapter, and not in others, that person need only comply with those regulations applicable to the operations in which he or she is engaged.

210.3 Definitions. 

(a) The definitions and interpretations contained in section 201 of the act shall be applicable to such terms when used in this part and in Parts 211 through 226 of this chapter. 

(b) The following definitions of terms apply to this part and to Parts 211 through 226 of this chapter. (1) Act means the Federal Food, Drug, and Cosmetic Act, as amended (21 U.S.C. 301 et seq.). 

(2) Batch means a specific quantity of a drug or other material that is intended to have uniform character and quality, within specified limits, and is produced according to a single manufacturing order during the same cycle of manufacture. 

(3) Component means any ingredient intended for use in the manufacture of a drug product, including those that may not appear in such drug product. 

(4) Drug product means a finished dosage form, for example, tablet, capsule, solution, etc., that contains an active drug ingredient generally, but not necessarily, in association with inactive ingredients. The term also includes a finished dosage form that does not contain an active ingredient but is intended to be used as a placebo. 

(5) Fiber means any particulate contaminant with a length at least three times greater than its width. (6) Non-fiber-releasing filter means any filter, which after any appropriate pretreatment such as washing or flushing, will not release fibers into the component or drug product that is being filtered. All filters composed of asbestos are deemed to be fiber-releasing filters. 

(7) Active ingredient means any component that is intended to furnish pharmacological activity or other direct effect in the diagnosis, cure, mitigation, treatment, or prevention of disease, or to affect the structure or any function of the body of man or other animals. The term includes those components that may undergo chemical change in the manufacture of the drug product and be present in the drug product in a modified form intended to furnish the specified activity or effect. 

(8) Inactive ingredient means any component other than an ``active ingredient.'' 

(9) In-process material means any material fabricated, compounded, blended, or derived by chemical reaction that is produced for, and used in, the preparation of the drug product. 

(10) Lot means a batch, or a specific identified portion of a batch, having uniform character and quality within specified limits; or, in the case of a drug product produced by continuous process, it is a specific identified amount produced in a unit of time or quantity in a manner that assures its having uniform character and quality within specified limits. 

(11) Lot number, control number, or batch number means any distinctive combination of letters, numbers, or symbols, or any combination of them, from which the complete history of the manufacture, processing, packing, holding, and distribution of a batch or lot of drug product or other material can be determined. 

(12) Manufacture, processing, packing, or holding of a drug product includes packaging and labeling operations, testing, and quality control of drug products.

(13) The term medicated feed means any Type B or Type C medicated feed as defined in 558.3 of this chapter. The feed contains one or more drugs as defined in section 201(g) of the act. The manufacture of medicated feeds is subject to the requirements of Part 225 of this chapter. 

(14) The term medicated premix means a Type A medicated article as defined in 558.3 of this chapter. The article contains one or more drugs as defined in section 201(g) of the act. The manufacture of medicated premixes is subject to the requirements of Part 226 of this chapter. 

(15) Quality control unit means any person or organizational element designated by the firm to be responsible for the duties relating to quality control. 

(16) Strength means: (I) The concentration of the drug substance (for example, weight/weight, weight/volume, or unit dose/volume basis), and/or (ii) The potency, that is, the therapeutic activity of the drug product as indicated by appropriate laboratory tests or by adequately developed and controlled clinical data (expressed, for example, in terms of units by reference to a standard). 

(17) Theoretical yield means the quantity that would be produced at any appropriate phase of manufacture, processing, or packing of a particular drug product, based upon the quantity of components to be used, in the absence of any loss or error in actual production. 

(18) Actual yield means the quantity that is actually produced at any appropriate phase of manufacture, processing, or packing of a particular drug product. 

(19) Percentage of theoretical yield means the ratio of the actual yield (at any appropriate phase of manufacture, processing, or packing of a particular drug product) to the theoretical yield (at the same phase), stated as a percentage. 

(20) Acceptance criteria means the product specifications and acceptance/rejection criteria, such as acceptable quality level and unacceptable quality level, with an associated sampling plan, that are necessary for making a decision to accept or reject a lot or batch (or any other convenient subgroups of manufactured units). 

(21) Representative sample means a sample that consists of a number of units that are drawn based on rational criteria such as random sampling and intended to assure that the sample accurately portrays the material being sampled. 

(22) Gang-printed labeling means labeling derived from a sheet of material on which more than one item of labeling is printed.

PART 211 - CURRENT GOOD MANUFACTURING PRACTICE FOR FINISHED PHARMACEUTICALS
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211.208 Drug product salvaging

Subpart A-General Provisions

The regulations in this part contain the minimum current good manufacturing practice for preparation of drug products for administration to humans or animals.

Subpart B-Organization and Personnel

There shall be a quality control unit that shall have the responsibility and authority to approve or reject all components, drug product containers, closures, in-process materials, packaging material, labeling, and drug products, and the authority to review production records to assure that no errors have occurred or, if errors have occurred, that they have been fully investigated. The quality control unit shall be responsible for approving or rejecting drug products manufactured, processed, packed, or held under contract by another company.

Subpart C-Buildings and Facilities

(a) Any building or buildings used in the manufacture, processing, packing, or holding of a drug product shall be of suitable size, construction and location to facilitate cleaning, maintenance, and proper operations. 

(b) Any such building shall have adequate space for the orderly placement of equipment and materials to prevent mixups between different components, drug product containers, closures, labeling, in-process materials, or drug products, and to prevent contamination. The flow of components, drug product containers, closures, labeling, in-process materials, and drug products through the building or buildings shall be designed to prevent contamination.

(c) Operations shall be performed within specifically defined areas of adequate size. There shall be separate or defined areas for the firm's operations to prevent contamination or mixups as follows: (1) Receipt, identification, storage, and withholding from use of components, drug product containers, closures, and labeling, pending the appropriate sampling, testing, or examination by the quality control unit before release for manufacturing or packaging; 

(2) Holding rejected components, drug product containers, closures, and labeling before disposition; (3) Storage of released components, drug product containers, closures, and labeling; 

(4) Storage of in-process materials; 

(5) Manufacturing and processing operations; 

(6) Packaging and labeling operations; 

(7) Quarantine storage before release of drug products; 

(8) Storage of drug products after release; 

(9) Control and laboratory operations; 

(10) Aseptic processing, which includes as appropriate: 

(I) Floors, walls, and ceilings of smooth, hard surfaces that are easily cleanable; 

(ii) Temperature and humidity controls; 

(iii) An air supply filtered through high-efficiency particulate air filters under positive pressure, regardless of whether flow is laminar or nonlaminar; 

(iv) A system for monitoring environmental conditions; 

(v) A system for cleaning and disinfecting the room and equipment to produce aseptic conditions; (vi) A system for maintaining any equipment used to control the aseptic conditions. 

(d) Operations relating to the manufacture, processing, and packing of penicillin shall be performed in facilities separate from those used for other drug products for human use.

Subpart D-Equipment

Equipment used in the manufacture, processing, packing, or holding of a drug product shall be of appropriate design, adequate size, and suitably located to facilitate operations for its intended use and for its cleaning and maintenance.

Subpart E-Control of Components and Drug Product Containers and Closures

(a) There shall be written procedures describing in sufficient detail the receipt, identification, storage, handling, sampling, testing, and approval or rejection of components and drug product containers and closures; such written procedures shall be followed. 

(b) Components and drug product containers and closures shall at all times be handled and stored in a manner to prevent contamination

(c) Bagged or boxed components of drug product containers, or closures shall be stored off the floor and suitably spaced to permit cleaning and inspection.

 (d) Each container or grouping of containers for components or drug product containers, or closures shall be identified with a distinctive code for each lot in each shipment received. This code shall be used in recording the disposition of each lot. Each lot shall be appropriately identified as to its status (i.e., quarantined, approved, or rejected).

Subpart F-Production and Process Controls

(a) There shall be written procedures for production and process control designed to assure that the drug products have the identity, strength, quality, and purity they purport or are represented to possess. Such procedures shall include all requirements in this subpart. These written procedures, including any changes, shall be drafted, reviewed, and approved by the appropriate organizational units and reviewed and approved by the quality control unit. 

(b) Written production and process control procedures shall be followed in the execution of the various production and process control functions and shall be documented at the time of performance. Any deviation from the written procedures shall be recorded and justified.

Subpart G-Packaging and Labeling Control

(a) There shall be written procedures describing in sufficient detail the receipt, identification, storage, handling, sampling, examination, and/or testing of labeling and packaging materials; such written procedures shall be followed. Labeling and packaging materials shall be representatively sampled, and examined or tested upon receipt and before use in packaging or labeling of a drug product. 

(b) Any labeling or packaging materials meeting appropriate written specifications may be approved and released for use. Any labeling or packaging materials that do not meet such specifications shall be rejected to prevent their use in operations for which they are unsuitable. 

(c) Records shall be maintained for each shipment received of each different labeling and packaging material indicating receipt, examination or testing, and whether accepted or rejected. 

(d) Labels and other labeling materials for each different drug product, strength, dosage form, or quantity of contents shall be stored separately with suitable identification. Access to the storage area shall be limited to authorized personnel.

Subpart H-Holding and Distribution

211.142 Warehousing procedures. Written procedures describing the warehousing of drug products shall be established and followed. They shall include:

(a) Quarantine of drug products before release by the quality control unit. 

(b) Storage of drug products under appropriate conditions of temperature, humidity, and light so that the identity, strength, quality, and purity of the drug products are not affected.

211.150 Distribution procedures. Written procedures shall be established, and followed, describing the distribution of drug products. They shall include: 

(a) A procedure whereby the oldest approved stock of a drug product is distributed first. Deviation from this requirement is permitted if such deviation is temporary and appropriate. 

(b) A system by which the distribution of each lot of drug product can be readily determined to facilitate its recall if necessary.

Subpart I-Laboratory Controls

The establishment of any specifications, standards, sampling plans, test procedures, or other laboratory control mechanisms required by this subpart, including any change in such specifications, standards, sampling plans, test procedures, or other laboratory control mechanisms, shall be drafted by the appropriate organizational unit and reviewed and approved by the quality control unit. The requirements in this subpart shall be followed and shall be documented at the time of performance. Any deviation from the written specifications, standards, sampling plans, test procedures, or other laboratory control mechanisms shall be recorded and justified.

Subpart J-Records and Reports

(a) Any production, control, or distribution record that is required to be maintained in compliance with this part and is specifically associated with a batch of a drug product shall be retained for at least 1 year after the expiration date of the batch or, in the case of certain OTC drug products lacking expiration dating because they meet the criteria for exemption under 211.137, 3 years after distribution of the batch. 

(b) Records shall be maintained for all components, drug product containers, closures, and labeling for at least 1 year after the expiration date or, in the case of certain OTC drug products lacking expiration dating because they meet the criteria for exemption under 211.137, 3 years after distribution of the last lot of drug product incorporating the component or using the container, closure, or labeling.

211.186 Master production and control records. 

(a) To assure uniformity from batch to batch, master production and control records for each drug product, including each batch size thereof, shall be prepared, dated, and signed (full signature, handwritten) by one person and independently checked, dated, and signed by a second person. The preparation of master production and control records shall be described in a written procedure and such written procedure shall be followed. 

(b) Master production and control records shall include: 

(1) The name and strength of the product and a description of the dosage form; 

(2) The name and weight or measure of each active ingredient per dosage unit or per unit of weight or measure of the drug product, and a statement of the total weight or measure of any dosage unit; (3) A complete list of components designated by names or codes sufficiently specific to indicate any special quality characteristic; 

(4) An accurate statement of the weight or measure of each component, using the same weight system (metric, avoirdupois, or apothecary) for each component. Reasonable variations may be permitted, however, in the amount of components necessary for the preparation in the dosage form, provided they are justified in the master production and control records; 

(5) A statement concerning any calculated excess of component; 

(6) A statement of theoretical weight or measure at appropriate phases of processing; 

(7) A statement of theoretical yield, including the maximum and minimum percentages of theoretical yield beyond which investigation according to 211.192 is required; 

(8) A description of the drug product containers, closures, and packaging materials, including a specimen or copy of each label and all other labeling signed and dated by the person or persons responsible for approval of such labeling; 

(9) Complete manufacturing and control instructions, sampling and testing procedures, specifications, special notations, and precautions to be followed.

211.196 Distribution records. 

Distribution records shall contain the name and strength of the product and description of the dosage form, name and address of the consignee, date and quantity shipped, and lot or control number of the drug product. For compressed medical gas products, distribution records are not required to contain lot or control numbers.

Subpart K-Returned and Salvaged Drug Products

211.204 Returned drug products. 

Returned drug products shall be identified as such and held. If the conditions under which returned drug products have been held, stored, or shipped before or during their return, or if the condition of the drug product, its container, carton, or labeling, as a result of storage or shipping, casts doubt on the safety, identity, strength, quality or purity of the drug product, the returned drug product shall be destroyed unless examination, testing, or other investigations prove the drug product meets appropriate standards of safety, identity, strength, quality, or purity.

 A drug product may be reprocessed provided the subsequent drug product meets appropriate standards, specifications, and characteristics. Records of returned drug products shall be maintained and shall include the name and label potency of the drug product dosage form, lot number (or control number or batch number), reason for the return, quantity returned, date of disposition, and ultimate disposition of the returned drug product. If the reason for a drug product being returned implicates associated batches, an appropriate investigation shall be conducted in accordance with the requirements of 211.192. Procedures for the holding, testing, and reprocessing of returned drug products shall be in writing and shall be followed.

211.208 Drug product salvaging. 

Drug products that have been subjected to improper storage conditions including extremes in temperature, humidity, smoke, fumes, pressure, age, or radiation due to natural disasters, fires, accidents, or equipment failures shall not be salvaged and returned to the marketplace. Whenever there is a question whether drug products have been subjected to such conditions, salvaging operations may be conducted only if there is 

(a) evidence from laboratory tests and assays (including animal feeding studies where applicable) that the drug products meet all applicable standards of identity, strength, quality, and purity and 

(b) evidence from inspection of the premises that the drug products and their associated packaging were not subjected to improper storage conditions as a result of the disaster or accident. Organoleptic examinations shall be acceptable only as supplemental evidence that the drug products meet appropriate standards of identity, strength, quality, and purity. Records including name, lot number, and disposition shall be maintained for drug products subject to this section.

DIFFERENCE BETWEEN GMP AND cGMP

All over the world, to help attain global standards, and to assist in giving people healthcare and pharmaceutical products that are of similar quality, GMP’s have been accepted and followed by most of the countries of the world for the last 50 years. In fact, GMP’s, called Goods Manufacturing Practices, have become guidelines that have helped maintain standards in these products across the world. Countries following GMP ensure quality of pharmaceutical products so that these products can be relied upon by people all over the world. Slowly and gradually, GMP’s have become a pre requisite to export healthcare products between more than 100 countries of the world. It has become a trend to refer to GMP as cGMP. Here, c refers to current rules and regulations that serve the purpose of reminding manufacturers to strictly follow the guidelines and manufacturing procedures that are current and most up to date.

The use of c as a prefix to GMP is a an attempt by regulating authorities to make sure that countries, especially manufacturers who profess to follow the guidelines but still use 20-25 year old machinery and equipment to produce healthcare products are forced to change and adopt the latest and most advanced production procedures. This is a ploy that has certainly forced many manufacturers to give up on old practices and switch over to latest production processes. It has also helped in avoiding contamination, errors and mix ups while at the same time helping in production of highest quality healthcare and pharmaceutical products.

GMP guidelines are very broad in nature and cover all aspects of business such as personnel qualifications, cleanliness, book keeping, systems and procedures, equipment, and so on. In fact, GMP has helped in uplifting the standards of healthcare products and has strict regulations that accepting countries must adhere to. Companies that fail to comply with the provisions of GMP have to face serious consequences that include fines, jail, and recall of products and so on.

In brief:
GMP vs CGMP
• GMP refers to Goods Manufacturing Practices that are guidelines followed by over 100 countries

• GMP applies to pharmaceutical and healthcare products and help to maintain high standards in these products.

• cGMP is current goods manufacturing practices that need to be adhered to by participating countries.

• cGMP is to remind accepting countries that all guidelines must be followed with latest and current production processes.

UNIT- IV

PHARMACEUTICAL PRODUCT RECALL

A process for withdrawing or removing a pharmaceutical product from the pharmaceutical distribution chain because of defects in the product, complaints of serious adverse reactions to the product and/ or concerns that the product is or may be counterfeit. The recall might be initiated by the manufacturer, wholesale dealer license holder, or Department of Health.

The procedure is divided into six stages, which are set out below, with a reference to the Section in which detailed information is given.

Classification Recalls 

These are classified according to the following system: 
Class I recalls occur when products are potentially life-threatening or could cause a serious risk to health. 
Examples of Class I Defects – 
Wrong Product (label and contents are different products) 
- Correct product but wrong strength, with serous medical consequences 
- Microbial contamination of sterile injection or ophthalmic product 
- Chemical contamination with serious medical consequences 
- Mix up of some products („rogues‟) with more than one container involved 
- Wrong active ingredient in a multi-component product with serious medical consequences 
Class II recalls occur when product defects could cause illness or mistreatment, but are not Class I. 
Examples of Class II Defects 
- Mislabeling e.g. wrong or missing text or figures 
- Missing or incorrect information- leaflets or inserts 
- Microbial contamination of non-injectable, non-ophthalmic sterile product with medical consequences 
- Chemical/ physical contamination (significant impurities, cross contamination, particulates) - Mix up of products in containers (“rogues”) 
- Non-compliance with specification (e.g. assay, stability, fill/ weight or dissolution) 
- Insecure closure with serious medical consequences (e.g. cytotoxics, child resistant containers, potent products) 
Class III recalls occur when product defects may not pose a significant hazard to health, but withdraw may be initiated for other reasons. 
Examples of Class III Defects 
- Faulty packaging e.g. wrong or missing batch number or expiry date 
- Faulty closure 
- Contamination- microbial spoilage, dirt or detritus, particulate matter 
Class I or Class II recalls are considered to be urgent safety-related recalls.

STRATEGY FOR EFFECTIVE RECALL
Each recall is a unique exercise. There are a number of factors common to all recalls that need to be considered in tailoring an appropriate recall strategy. 
These include the nature of the deficiency in the product, the incidence of complaints, public safety, distribution networks, recovery procedures, resources for corrective action and availability of alternative products. 
In determining the recall strategy, the Licensee should consider the factors which may affect the duration of the recall action and should inform the Department of Health. The recall should be completed by the date as directed by the Department of Health. 
When the required information is available, the appropriate strategy should be proposed by the Licensee to Department of Health. The proposed recall strategy should be agreed by the Department of Health before implementation. The actual implementation of the recall includes use of the basic steps which are summarized in Section B and these will be common to all strategies. 
In the recall strategy, the Licensee should mention the followings: 
- Indicate the proposed level in the distribution chain to which the recall is extending (see level of recall below), if the recall only extends to the wholesale level, the rationale of not recalling to retail level should be explained; 
- In case of consumer level recall, additional information should be mentioned-  
Indicate the location of recall spots for consumers, their operation time and duration (at least 7 days);  
Indicate the hotlines number(s) for enquiry and the corresponding operating hours; Indicate the proposed refund mechanism at the recall spots, the conditions of refund (applicable to opened products, expired products or parallel-imported products) and methods of refund (by means of money, credit notes or product replacement etc.); 
- Indicate the method of notification (e.g. mail, phone, facsimile, email); 
- Indicate how the message of recall will be delivered to customers e.g. press release or recall letters etc; 
- If the Licensee has a website, it should consider posting the recall notification on it  

as an additional method of recall notification; 
- Report on what have the customers been instructed to do with the recalled product; - It is necessary for recalling firms to know the name and title of the recall contact person for each of its consignees. 
Addressing a recall letter to a recall contact person will expedite the recall process and reduce the potential for the recall letter to get misdirected; 
- If product is to be returned, explain the mechanics of the process; 
- Explain if the recall will create a market shortage that will impact on the consumer; 
- Determine and provide the course of action for out-of-business distributors; 
- Provide a proposed disposal plan of the recalled products, whether they would be destroyed, reconditioned or returned to overseas manufacturer; and 
- Inform Department of Health before product destruction, the proposed method of destruction would be reviewed and Department of Health may choose to witness the destruction.

Recall Stages

1. Receipt of Pharmaceutical Product Problem Report Notification to the Department of Health- Information on problem of pharmaceutical products.

2. Initiation of a Recall- Information Required for Assessment of Recall -Information on product, problem and distribution is required.

3. Assessment of Recall- The classification, level and strategy of recall are determined depending on the potential hazard of the defective product and the extent of product distribution.

4. Recall- Letters and press release (if required) are dispatched to relevant firms for notifying on the recall.

5. Progress of Recall and Report- Progress reports and final report are submitted to the Drug Office.

6. 6. Evaluation of the Recall The effectiveness of the recall is monitored by the Drug Office.

NOTIFICATION OF A PHARMACEUTICAL PRODUCT PROBLEM 

Recall might be initiated as a result of reports or complaints on quality, safety or efficacy on a pharmaceutical product referred to the Licensee from a variety of sources.

The reports or complaints may be referred by manufacturers, wholesalers, retailers and hospital pharmacies, research institutes, medical practitioners, dentists and patients, recall might also be initiated as a result of analysis and testing of samples of pharmaceutical products by the manufacturers and by the Department of Health. 
Recall of pharmaceutical products manufactured overseas might be initiated by the local or overseas health authorities, or from information received directly from such authorities. Certain information is essential to permit the assessment of the validity of the report of quality defects, safety or efficacy problem with pharmaceutical products, the potential danger to consumers and the action appropriate to the situation.

INITIATION OF RECALL/ INFORMATION REQUIRED FOR ASSESSMENT OF RECALL 

When the Licensee decides to initiate a recall on a pharmaceutical product, it is required to notify the recall a situation with the Recall Notification Form including information outlined below to the Department of Health immediately after the decision to recall is made and the Senior Pharmacist (LC-W), Department of Health is notified on the contact information of Senior Pharmacist (LC-W)). 

The Licensee shall not wait to submit this information until ALL applicable information is prepared and assembled prior to notification to the Department of Health. This “early” notification is necessary to allow the Department of Health to review and comment on the written notification and to offer guidance and assistance in the recall process. The information required may include: 

Details of the Problem - name, telephone and facsimile number of the person reporting the problem; - date of report; - physical location of the problem; - nature of the problem; - number of similar report received; - results of tests and other investigations on suspect or other samples. 

Details of the Product - name of the product and description including active ingredients, dosage from, strength, registration no, pack size or type; - batch number(s) and expiry date; - 

Manufacturer/ distributors and contact telephone, facsimile numbers and email address; - date manufactured, date released – 

Quantity of the batch, date and amount manufactured, released - local distribution list; - oversea distribution list of product exported from country; - whether the product is meant to be sterile. Health hazard evaluation and proposed action - type of hazard, and evaluation of health hazard to user; - action proposed by the Licensee; - proposed recall classification and level; and - availability of alternative product.

Level As with classification, 
The level (or depth) of a recall is to be assigned by Department of Health. In determining the recall level, the principal factors to be considered are the significance of the hazard (if any), the channels by which the pharmaceutical products have been distributed, and the level to which distribution has taken place. Again, expert opinion may be necessary to determine the significance of the hazard. 
There are three levels of recall: 
Wholesale, 
Retail and 
Consumer. 
Wholesale level includes: - All parties involved in wholesale distribution and may include wholesalers and retail pharmacies. 
Retail level includes: - All public and private hospital pharmacies; - Retail pharmacies; - Clinical investigators and the institutions in which clinical investigations are performed; - Medical, dental and other health care practitioners; - Nursing homes and other related institutions; - Other retail outlets e.g. medicine shops, supermarkets and health food stores; and - Wholesale level. 
Consumer level includes: - Patients and other consumers; and - Wholesale and retail levels.

COMMUNICATION TO PUBLIC 
Recall letters In case of a recall, the Licensee may prepare letters with a factual statement of the reasons for the recall of the product, together with specific details that will allow the product to be easily identified. 
The letter may be sent by mail, facsimile or e-mail to the clients. The recall letter should use company letterhead; include date and name and title of signatory. The text of recall letter may include: 
a. Description of the pharmaceutical product: name of the product; registration number; name of manufacturer, pack size; dosage form; batch number(s) and expiry date; 
b. Hazard associated with the product: The reason for the recall should be concisely explained. It should be made clear that further distribution or use of the product should cease immediately. 
c. Instruction for recall of the product: The method of return, disposal or correction and refund mechanism of the product. There should be a request for a response to confirm receipt and understanding of the action to be taken e.g. pre-addressed cards, telephone replies or a form to complete and return by facsimile or e-mail. The Licensee should clearly identify a hotline for enquiry. 
For retail level recall, the Licensee should have confirmation for returning all the stock on hand from the consignees using the Recall Reply Form at Appendix TWO. If safety to the public is involved and distribution is limited, the Licensee may contact the clients of the information listed above by telephone and followed by a recall letter. Press Release Rapid alert to public is usually reserved for hazards classified as Class I, and where appropriate Class II or situation where other means for controlling the hazard appear inadequate. 
Rapid alert to public may be issued through appropriate channels which may include press release.

RESPONSIBILITIES OF LICENSEES 
Licensee has responsibilities in relation to recall of pharmaceutical products in two general areas: a. in maintaining records and establishing procedures which will assist in facilitating recall should such action become necessary; and b. in taking the prime responsibility for implementing recall in the situation where it is necessary. 
Records The Licensee should maintain records for all the pharmaceutical products manufactured or distributed by them in accordance with the followings: For manufacturers - A system should be in operation whereby the complete and up-to-date histories of all batches of products from the starting materials to the finished products are progressively recorded; - The system should allow the determination of utilization and disposal of all starting materials and bulk products. 
For distributors - Records of all sales or distribution (including professional samples and export to overseas countries) of pharmaceutical products should be retained or kept readily accessible to permit a complete and rapid recall of any lot or batch of a pharmaceutical product. The complete records pertaining to manufacturing and distribution should be retained for two years after the date of transaction or one year after the expiry date of the batch whichever longer. 
Besides, the Licensee should retain records of problem reports received about each product. Problem reports should be evaluated by competent personnel and appropriate action taken. The evaluation of each report and the action taken should be shown in the records. All the above records should be readily available and easy to follow so as to expedite recall whenever necessary. A copy of manufacturing/ import and distribution records should be sent to Department of Health when a recall is implemented.

Recall Procedure 
Licensee should prepare procedures for recall action which are consistent with the Guidelines and which are applicable to their own operations. 
All senior personnel should be familiar with their responsibilities in connection with the procedure and of the records system for pharmaceutical products. Problem Reporting Where evaluation of a problem report concerning pharmaceutical products indicates that recall may be necessary, the report must be conveyed with the least possible delay to the Department of Health, including pharmaceutical products. 
Any batch of a formulated product that has been distributed, or any batch of a starting material that is found not to comply with the approved product specifications or a relevant standard of PICS, must also be reported if it has been used in a distributed products. 
Recall Licensee has the prime responsibility for implementing recall action, and for ensuring compliance with the recall procedure at its various stages. However, no recall, regardless of level, should be undertaken without consultation with the Department of Health. 
A responsible officer for recall should be appointed to coordinate the recall and his/her name and contact phone number should be notified to Department of Health. In addition, this officer has to report the progress of recall regularly to the Department of Health. 
For Class I recall, Licensee should notify its clients within 24 hours upon the decision of recall. The company personnel may be utilized to immediately disseminate information on the recall. This includes telephone advice to quarantine stock pending recall or possible recall followed by recall letters if necessary. 
A Recall Reply Form should be sent to all consignees to confirm quantity of stock on hand and have all of them returned. The reply form should be kept for inspection by Department of Health. 
All Class I recall should complete within a time as found suitable for the case agreed by Department of Health. For consumer level recall, the Licensee should set up sufficient recall spots for collection of recalled products. 
Information of location of the recall spots, their operating hours and duration, conditions of refund as well as method of refund should be noticed to consumers by effective means. Company representatives may be utilized to recover stock which is the subject of recall, providing the provisions are observed in relation to unauthorized possession of certain stock, e.g. dangerous drugs. Licensee may also be required to notify overseas recipients of recall actions that affect them. 
Refund Mechanism Licensee should set up a refund mechanism for the recalled products. Post-recall After the timeframe directed by Department of Health to complete the recall, or at other agreed times, the Licensee is to provide the Department of Health with an interim report during recall process for the monitoring of progress within 7 days after initiation of recall. 
The interim report should contain the following information: - the number of organizations or persons to whom the defective product has been supplied; - the date and means of notifying them of the recall; - the number of responses received from them; - the names of the non-responders; - the quantity of stock returned; - the quantity of stock has been off shelves pending return to Licensee; - the estimated time frame for the completion of the recall. 

A final report (refer Final Report Form at Appendix THREE) contain the following information should be submitted to Department of Health within 14 days after commencing of the recall: 
- the circumstances leading to the recall; 
- the consequent action taken by the Licensee; 
- the extent of distribution of the relevant batch in country and overseas; 
- the result of the recall  the quantity of stock returned, corrected, outstanding;
(  the quantity of stock used by the consignees and;
(  the quantity of stock not located;
(  date of recall completion;
( - confirmation 
where practicable, the retailers have returned all the recalled products to the Licensee and the customers have received the recall letter; 
- the method of destruction or disposal of the recalled products; and The licensee should report to Department of Health with relevant explanation and obtain its approval if the final report cannot be submitted within 14 days after completion of the recall, a report on investigation results on the problem and the action proposed to be implemented in future to prevent a recurrence of the problem should be submitted to Department of Health in a timely manner. 
These reports establish the effectiveness of the recall and unless satisfactory reports are received, further recall action may have to be considered.

EVALUATION OF THE RECALL 
The evaluation consists of a check on the effectiveness of the recall and an investigation of the reason for the recall as well as the remedial action taken to prevent a recurrence of the problem. 
Check on the Effectiveness of Recall Action It is the Licensee responsibility to assure that the recall is effective. The Department of Health examines the recall reports and the signed Recall Reply Forms submitted by the Licensee and assesses the effectiveness of the recall action. Recall records may be inspected and in some case the Department of Health may contact a percentage of customers in the distribution list as a means of assuring the Licensee is carrying out its recall responsibilities. 
If Department of Health finds the recall to be ineffective, the Licensee will be asked to take appropriate steps, including re-issuing recall letters. Investigation of the Reasons for Recall and Initiation of Remedial Action On completion of a recall, the Licensee is requested to provide a report with investigation on the problem and details of the remedial action proposed to prevent a recurrence of the problem which gave rise to the recall. 

Where the nature of the problem and appropriate remedial action are not apparent, investigation and in some cases Good Manufacturing Practice audits may be necessary. Where a recall is initiated following a report submitted by a party from overseas health authorities, the reporter is to be provided with an outline of the results of investigation and a summary of the recall.

REINSTATEMENT OF SUPPLY 
The quality of the products shall conform specific requirements before resuming the supply to public. 
The Licensee must seek approval from Department of Health for reinstatement of the pharmaceutical product previously “totally recalled”. 
Implementation of Remedial Action the Licensee shall identify the root cause of the problem and implement the corrective action accordingly. Furthermore, preventive action shall be imposed to prevent recurrence of the problem in the future. 
Submission of Analytical Report After implementing the remedial action and subsequent manufacturing or importing the new batch of the product, the Licensee shall submit analytical report(s) of the new batch tested by external accredited laboratory to Department of Health as a proof of product quality. 
The submitted report(s) will be evaluated by the country Government Laboratory via Department of Health. After evaluation, Department of Health would inform the Licensee whether the submitted reports are satisfactory. 
Sampling When Department of Health satisfies the submitted reports, sample of the first three batches of the product (being manufactured by the local manufacturer / being imported) will be collected for examination by the country Government Laboratory. The Licensee shall notify Department of Health. The product can be put on the market only upon approval for reinstatement from Department of Health is obtained.
INTRODUCTION TO FINISHED PRODUCT REPROCESSING AND RESALVAGING

“Reprocessing is taking a material (in-spec or out-of-spec) and reintroducing it to an existing (validated)process.”

“Reworking is taking an out-of-spec product and running it through a non-standard process to bring it back into spec. Concurrent validation is required.”

The reworking or recovery of rejected products should be exceptional.  It is permitted only if the quality of the final product is not affected, if the specifications are met, and if it is done in accordance with a defined and authorized procedure after evaluation of the risks involved. A record should be kept of the reworking or recovery. A reworked batch should be given a new batch number.

The introduction of all or part of earlier batches, conforming to the required quality,  into a batch of the same product at a defined stage of manufacture should be authorized beforehand. This recovery should be carried out in accordance with a defined procedure after evaluation of the risks involved, including any possible effect on shelf life. The recovery should be recorded.

The need for additional testing of any finished product that has been reprocessed reworked or into which a recovered product has been incorporated, should be considered by the quality control department. 

UNIT-V
SAMPLING

Sampling comprises the operations designed to select a portion of a pharmaceutical product (for definition, see glossary) for a defined purpose. The sampling procedure should be appropriate to the purpose of sampling, to the type of controls intended to be applied to the samples and to the material to be sampled. The procedure should be described in writing. All operations related to sampling should be performed with care, using proper equipment and tools. Any contamination of the sample by dust or other foreign material is liable to jeopardize the validity of the subsequent analyses.
Purpose of sampling 

Sampling may be required for different purposes, such as prequalification; acceptance of consignments; batch release testing; 65 in-process control; special controls; inspection for customs clearance, deterioration or adulteration; or for obtaining a retention sample. The tests to be applied to the sample may include: — verifying the identity; — performing complete pharmacopoeial or analogous testing; and — performing special or specific tests.

Classes and types of pharmaceutical products and related materials 
The materials to be sampled may belong to the following classes: 
— starting materials for use in the manufacture of finished pharmaceutical products; 
— intermediates in the manufacturing process (e.g. bulk granule); 
— pharmaceutical products (in-process as well as before and after packaging); 
— primary and secondary packaging materials; and 
— cleaning and sanitizing agents, compressed gases and other processing agents.
Sampling facilities Sampling facilities should be designed to: 
— prevent contamination of the opened container, the materials and the operator; 
— prevent cross-contamination by other materials, products and the environment; and 
— protect the individual who samples (sampler) during the sampling procedure. 
Where possible, sampling should be performed in an area or booth designed for and dedicated to this purpose, although this will not be possible where samples are required to be taken from a production line (e.g. in-process control samples). The area in which the sample was taken should be recorded in the sampling record and a sequential log should be kept of all materials sampled in each area. Sampling from large containers of starting material or bulk products can present difficulties. Whenever possible, this work should be carried out in a separate, closed cubicle within the warehouse, to reduce the risk of contamination (e.g. by dust) of either the sample or the materials remaining in the container, or of cross-contamination. 
Some materials should be sampled in special or dedicated environments (e.g. when sampling articles for which contamination with dirtor particles from the environment should be avoided, such as aerosol valves, hormones and penicillins). Generally, taking the original sales pack as a sample from outlets such as pharmacies or hospitals does not present problems. However, the inspector should ensure that the quantity of sample taken is sufficient for the intended analyses and for the retention samples, and that all units sampled are derived from the same batch and preferably from the same location.

Responsibilities for sampling 
Those responsible for sampling procedures include: 
• governmental organizations, such as drug control authorities (including inspectorates); quality control laboratories; customs and police authorities responsible for the clearance of drug products held in quarantine after manufacture or importation, and for the detection of pharmaceutical products that have deteriorated or have been contaminated, adulterated or counterfeited; 
• customers such as governmental or nongovernmental agencies involved in the acquisition of drug products; and 
• Manufacturers in the context of good manufacturing practices (GMP). 
The samplers need to be adequately trained in the practical aspects of sampling, qualified to perform the sampling operation, and should have sufficient knowledge of pharmaceutical substances to allow them to execute the work effectively and safely. 
Given that the sampling technique itself can introduce bias, it is important that personnel carrying out the sampling should be suitably trained in the techniques and procedures used. 
The training should be documented in the individual’s training records. Sampling records should clearly indicate the date of sampling, the sampled container and the identity of the person who sampled the batch. 
A conscientious approach, with meticulous attention to detail and cleanliness, is essential. The sampler should remain alert to any signs of contamination, deterioration or tampering. Any suspicious signs should be recorded in detail in the sampling record. 
If a governmental agency needs to sample a sterile or bulk pharmaceutical product at the manufacturing site, it may be best to have the manufacturer’s personnel collect the sample, using their own procedures. The regulatory inspector would observe the procedure in such a way as not to increase the chance of contamination (e.g. for sterile pharmaceutical products, the inspector would observe through 67 a glass window outside the aseptic sampling area) and to preclude the possibility of the inspector inadvertently contaminating the remaining bulk pharmaceutical product through poor procedures, for example.

Sampling process 

Preparation for sampling 
For the sampling of products, the responsible person should have at his or her disposal all the tools needed to open the containers (e.g. packages, barrels and others). 
Tools may include knives, pliers, saws, hammers, wrenches, implements to remove dust (preferably a vacuum cleaner), and material to reclose the packages (such as sealing tape), as well as self-adhesive labels to indicate that some of the contents have been removed from a package or container. 
Containers due to be sampled should be cleaned prior to sampling if necessary. 
Sampling of uniform starting materials does not require complicated tools. A variety of pipettes fitted with suction bulbs, cups or beakers, dippers and funnels are needed for liquids of low viscosity. The use of glass should be avoided. 
A suitable inert rod can be used for highly viscous liquid, and spatulas or scoops are needed for powdered and granular solids. Sterile pharmaceutical products should be sampled under aseptic conditions, and only when deemed absolutely essential, to avoid the risk of loss of sterility. 

The tools for sampling non-uniform materials are more complicated and more difficult to clean. For example, a sampling tube with a shutter at the lower end may be used to sample liquids in drums or other large containers and a slotted tube with a pointed end may be used to sample solids. It is important to follow the manufacturer’s instructions for the use of sampling devices. 
All sampling tools and implements should be made of inert materials and kept scrupulously clean. After use or before reuse, they should be thoroughly washed, rinsed with water or suitable solvent, and dried. They should be stored in clean conditions. 
Adequate washing facilities should be provided in, or in close proximity to, the sampling area, otherwise samplers will need to bring separate clean sets of implements for sampling each product. The cleaning procedure used for all sampling tools and implements should be documented and recorded. The adequacy of the cleaning procedure for the material from which the sampling tool is made should be demonstrated. The use of disposable sampling materials has distinct advantages.

Sampling operation and precautions 
There should be a written procedure describing the sampling operation. This should include details of the health and safety aspects of sampling. 
It should ensure that representative samples are taken in sufficient quantity for testing in accordance with specifications. Closures and labels should preferably be such that unauthorized opening can be detected. Samples should never be returned to the bulk. 
The sampling process should be appropriately supervised and documented (see Appendix 2 for an example of a sample collection form). The sampling procedure should be such that non-uniformity of the material can be detected. 
During the sampling procedure, attention should be paid to any signs of nonconformity of the material. Signs of non-uniformity include differences in shape, size or colour of particles in crystalline, granular or powdered solid substances; moist crusts on hygroscopic substances; deposits of solid pharmaceutical product in liquid or semi-liquid products; and stratification of liquid products. Such changes, some of which may be readily reversible, can occur during prolonged storage or exposure to extreme temperatures during transportation. Homogeneous portions of the material or bulk such as those mentioned above should be sampled and tested separately from the rest of the material that has a normal appearance. 

Pooling of the samples from the different portions should be avoided, because this can mask contamination, low potency or other quality problems. Labeling of samples should provide appropriate details, including the batch number and, if known, the container number from which the sample was taken, the amount taken and for what purpose. Labels should be applied at the time of sampling. 
The container used to store the sample should also be properly labeled with appropriate details such as sample type, name of material, identification code, batch/lot number, code, quantity, date of sampling, storage conditions, handling precautions and container number. For finished drug products, the sampling procedure should take account of the official and non-official tests required for the individual dosage form (e.g. tablets or parenteral preparations). 
Non-official tests could include testing for adulteration and counterfeiting. The sampling procedure should also take account of past experience with the pharmaceutical product or related material and with the supplier, and of the number of sampling units in the consignment.. When a container is sampled outside the control of the consignee of the product, the following precautions should be taken. 
If the tamperproof seal is broken to obtain a sample, then the consignee of the product should be informed and the container resealed with an appropriate tamper-proof seal, and the consignee of the product informed of its type and its identification. If a bag has been punctured to take a sample, then the sampling hole should be appropriately closed and identified as a sampling hole made by an authorized sampler. Sampled containers should be identified, as they may no longer contain the quantity of product stated on the label. In accordance with national legislation there may be exceptions, e.g. during ongoing investigations of cases related to counterfeit pharmaceutical products.

Sampling on receipt (for acceptance) 

Starting materials 
Testing of starting materials should be undertaken using samples collected in accordance with an appropriate procedure. If the material of a consignment can be regarded as uniform, the sample can be taken from any part of the consignment. If, however, the material is not physically uniform, special sampling tools may be required to withdraw a cross-sectional portion of the material. 
Alternatively, where applicable, a validated procedure can be followed to restore the uniformity of the material before sampling, based on information concerning the subsequent handling and manufacturing steps. For example, a stratified liquid may be stirred or a solid deposit in a liquid may be dissolved by gentle warming and stirring. Such interventions should not be attempted without adequate knowledge of the properties of the contents and appropriate discussions with the consignee of the goods. 
All partially processed natural products, animals, herbal (dried plants and their parts) and mineral, should be treated as intrinsically non-uniform. Special procedures requiring considerable practice  are needed to prepare representative samples from such consignments, including coning and quartering and the treatment of fines. 
Details of appropriate procedures may be found in the relevant International Organization for Standardization (ISO) documents (see Bibliography). These procedures are not further described in these guidelines. 

Intermediates in the manufacturing process and bulk pharmaceutical products Pharmaceutical intermediates and products supplied in bulk may need to be examined. These include liquids and semi-solid pharmaceutical products, powdered solids or granulates transported in large containers and intended either for further processing or for direct packaging into final market containers, and unit dosage forms (tablets, capsules) supplied in bulk which are intended for repackaging into smaller containers. 
There is a risk of segregation of bulk materials during transportation and this should be taken into account when drawing up the sampling plan. 
Products of this kind may be assumed to be uniform where the transportation process has been validated, provided that they: 
— are labelled with the name of the manufacturer and a single batch number; 
— have been produced in accordance with GMP; and 
— are supplied with a certificate, issued in the country of origin, according to the WHO Certification 
Scheme on the quality of pharmaceutical products moving in international commerce. In these circumstances the collection of a single sample, sufficient for the intended analyses, is adequate. 
Finished products 
The quality of finished pharmaceutical products frequently needs to be verified at the time of their importation or purchase. The necessary sampling should be performed using an appropriate method and with regard to the presumed uniformity. A single consignment of a product from a single manufacturer and labeled with a single batch number may be assumed to be uniform. 
The minimum size of the samples will be determined by the requirements of the analytical procedure that will be used to test the product. Tests of unit dosage forms for uniformity of weight, volume or content can require a considerable number of units, as can tests for sterility. 
Depending upon the type of material, the size of the consignment and the way in which the material is packed, a unit to be sampled may be regarded as the transport container, e.g. 20 packs shrink-wrapped or boxed together, rather than an individual container. The required number of unit dosage forms is then withdrawn from any individual container in the selected transit container. Sampling and testing may be adjusted according to experience with the specific source (e.g. manufacturer or supplier) of the product. If the consignment consists of one very large batch, or if little experience has been obtained with the product to be sampled, it may be prudent to carry out two independent analyses. 
Two independent final samples should then be taken from different sampling units. Conversely, when a consignment is composed of two or three batches from the same manufacturer, a single sample taken from each batch may suffice, provided that favorable documented experience has previously been gained with the product and the manufacturer, and that there is evidence from the expiry date, or other information, that the batches were produced at approximately the same time. Note: When sampling finished products, packaging materials may be retained for testing. 

Packaging materials (primary and secondary) 
There is a potential for mixing up printed packaging materials during the sampling operations and, therefore, only one material should be handled at a time. Also, samples of packaging materials should never be returned to the consignment. Adequate protection (e.g. collapsible metal tubes) and identification should be provided for the sample to avoid mixing or damage. Primary packaging materials should be adequately protected during the sampling operation to avoid environmental contamination. The final use of the packaging should be taken into consideration and appropriate sampling protection afforded (e.g. in the sampling of parenteral ampoules). There are several reasons why a consignment of packaging materials may not necessarily be considered homogenous; for example: 
• Materials were manufactured on different days or machines. 
• Materials were manufactured on one machine, but on different stations (e.g. 16 printing dye stations or 12 moulding stations). 

• Packaging was manufactured with different source materials (e.g. polyethylene from two different sources). 
• A change of quality occurred during the process (e.g. containerwall thickness, colour variation, text legibility or change of printing plate). It is, therefore, important at least to take random samples (e.g. from across the consignment), and to consider focused sampling, taking into account some of the above points.

Sampling plans for starting materials, packaging materials and finished products 
As stated in the introduction, these guidelines are intended primarily for drug regulatory authorities and procurement agencies. The following sampling plans are, therefore, not necessarily appropriate for manufacturers, although the guiding principles may be useful. 
The choice of the sampling plan should always take into consideration the specific objectives of the sampling and the risks and consequences associated with inherent decision errors. It should be noted that sampling plans are not recommended for sampling of starting materials for identification tests.

Ideally each sampling unit should be examined to ensure that it is intact and also checked for possible damage to the container. The contents should be inspected for uniformity and appropriately tested for identity. 
Uniformity should be tested on selected layer samples at different points in the material without previous intermixing. However, in cases when this ideal procedure is not possible or justified by the purpose of sampling, a number of sampling units should be randomly selected for sampling. 
It is not prudent to open all containers of products, which are liable to deteriorate under the influence of moisture or oxygen when held in a transit warehouse. However, materials in damaged containers or those found to be non-uniform should either be rejected or individually sampled for a complete quality control. Unlabelled sampling units should be rejected.  
For random sampling, whenever possible each sampling unit should be consecutively numbered and the required number of random sampling units selected using tables of random numbers. For more comprehensive, statistically-based sampling schemes. It is important to recognize that the “n-plan” is not statistically based and should be used only as a guiding principle. 

Starting materials when sampling starting materials proper consideration has to be given to deciding on a sampling plan. The following are examples of sampling plans that could be used. 
The n plan The “n plan” should be used with great caution and only when the material to be sampled is considered uniform and is supplied from a recognized source. Samples can be withdrawn from any part of the container (usually from the top layer). The n plan is based on the formula n = 1 + √N, where N is the number of sampling units in the consignment. The value of n is obtained by simple rounding. A minimum number of containers needs to be sampled, 
e.g. if N is less than or equal to 4, then every container is sampled. According to this plan, original samples are taken from n sampling units selected at random and these are subsequently placed in separate sample containers. 
If the results are concordant, the original samples are combined into a final, composite sample from which an analytical sample is prepared, the remainder being kept as a retention sample. Note: The n plan is not recommended for use by control laboratories of manufacturers who are required to analyse and release or reject each received consignment of the starting materials used to produce a drug product. 
The p plan The “p plan” may be used when the material is uniform, is received from a recognized source and the main purpose is to test for identity. The p plan is based on the formula p = 0.4 √N, where N is the number of sampling units. The figures for p are obtained by rounding up to the next highest integer. 
According to this plan, samples are taken from each of the N sampling units of the consignment and placed in separate sample containers. These original samples are transferred to the control laboratory; visually inspected and tested for identity (a simplified method may be used). If the results are concordant, p final samples are formed by appropriate pooling of the original samples. 
The r plan The “r plan” may be used when the material is suspected to be nonuniform and/or is received from a source that is not well known. The r plan may also be used for herbal medicinal products used as starting materials. This plan is based on the formula r = 1.5√N, where N is the number of sampling units. The figures for r are obtained by rounding up to the next highest integer. Samples are taken from each of the N sampling units of the consignment and placed in separate sample containers. These original samples are transferred to the control laboratory and tested for identity. If the results are concordant, r samples are randomly selected and individually subjected to testing. If these results are concordant, the r samples are combined for the retention sample.

Packaging materials Sampling plans for packaging materials should be based on defined sampling standards.
Sampling plans for starting materials, packaging materials and finished products 
As stated in the introduction, these guidelines are intended primarily for drug regulatory authorities and procurement agencies. The following sampling plans are, therefore, not necessarily appropriate for manufacturers, although the guiding principles may be useful. The choice of the sampling plan should always take into consideration the specific objectives of the sampling and the risks and consequences associated with inherent decision errors. It should be noted that sampling plans are not recommended for sampling of starting materials for identification tests (see Quality assurance of pharmaceuticals. 
Ideally each sampling unit should be examined to ensure that it is intact and also checked for possible damage to the container. The contents should be inspected for uniformity and appropriately tested for identity. Uniformity should be tested on selected layer samples at different points in the material without previous intermixing. However, in cases when this ideal procedure is not possible or justified by the purpose of sampling, a number of sampling units should be randomly selected for sampling. 
It is not prudent to open all containers of products, which are liable to deteriorate under the influence of moisture or oxygen when held in a transit warehouse. However, materials in damaged containers or those found to be non-uniform should either be rejected or individually sampled for a complete quality control. Unlabelled sampling units should be rejected. 

For random sampling, whenever possible each sampling unit should be consecutively numbered and the required number of random sampling units selected using tables of random numbers. 
For more comprehensive, statistically-based sampling schemes, It is important to recognize that the “n-plan” is not statistically based and should be used only as a guiding principle. 
Starting materials When sampling starting materials proper consideration has to be given to deciding on a sampling plan. The following are examples of sampling plans that could be used. 
The n plan the “n plan” should be used with great caution and only when the material to be sampled is considered uniform and is supplied from a recognized source. Samples can be withdrawn from any part of the container (usually from the top layer). The n plan is based on the formula n = 1 + √N, where N is the number of sampling units in the consignment. 
The value of n is obtained by simple rounding. A minimum number of containers needs to be sampled, e.g. if N is less than or equal to 4, then every container is sampled. According to this plan, original samples are taken from n sampling units selected at random and these are subsequently.

Sample collection form 
Serial number: ____________ 
Name of location/place where sample was taken: .............................................................................................................................. .............................................................................................................................. .............................................................................................................................. 
Address (with telephone and fax number, if applicable): .............................................................................................................................. .............................................................................................................................. 
Date of sampling: ............................................................................................... 
Names of people who took samples: 
1. ......................................................................................................................... 
2. ......................................................................................................................... 
Product name of the sample: ............................................................................ 
Name of (active) starting material (INN, generic or scientific name) with dosage strength: ......................................................................................... 
Dosage form (tablet, capsule, etc.): ................................................................. 
Batch/lot number: .............................................................................................. 
Date of manufacture:...........................                                        Expiry date: ............................ Registration or licence number (if applicable): ............................................. 
Name of the manufacturer: .............................................................................. 
Number of sample unit taken (tablet, capsule, etc.: at least 20 but not more than 30 units): .............................................................................................................................. 
a This sample collection form should always be kept with the sample collected. Proper sampling procedures should be followed. 86 Brief physical/visual description of sample: .............................................................................................................................. .............................................................................................................................. .............................................................................................................................. .............................................................................................................................. .............................................................................................................................. 
Signature of person(s) taking sample                   Signature of representative of the establishment  

                                                                             where sample(s) was taken optional

Steps to be considered for inclusion in a standard operating procedure 
The steps for inclusion in a standard operating procedure described below are derived on a purely theoretical basis and are presented for information purposes only. 
Bulk liquid products 
The steps to be considered when sampling bulk liquid products are as follows. 
1. Read and understand the precautions to be observed for the safe handling of the material. 
2. Gather together the required sampling equipment (sampling tube or weighted sampling can, sample bottles and labels) and check that all the required items are clean. 
3. Locate the batch. 
4. Examine the container(s) for signs of contamination of the batch. Record any faults. 
5. Examine the labels for obvious differences and signs of changes including obliterations and mislabelling. Record any faults. 
6. Investigate and clarify the sources of and reasons for any faults before proceeding. 
7. Choose a liquid-sampling tube of size and orifice suitable for the viscosity of the liquid being sampled. 
8. Sample the liquid, suspension or emulsion (well stirred, if appropriate) by slowly pushing the open sampling tube vertically downwards through the liquid so that material is collected from each layer. 
9. Seal the tube, withdraw it from the bulk liquid, and allow liquid adhering to the outside of the tube to drain. Transfer all the contents of the tube to a clean, labelled sample bottle. 
10. Repeat steps 8 and 9 until sufficient samples for analytical and retention purposes have been obtained. 
11. Seal the sample bottle. 
12. Reseal the container from which the samples were taken and label as “sampled”. 
13. Clean and dry the sampling tube, observing the relevant safety precautions. 
14. Sample other required containers in the same manner following steps 8–12 above. 

15. Clean the sampling tube using the recommended cleaning procedure. 
16. Deliver the analytical samples to the laboratory and the reserve samples to the retention sample store. Report any aspects of the sampling that should be brought to the attention of the analyst or the inspector. 
17. Check supplier certificate versus the specifications, if applicable.
 Powdered starting material 
The steps to be considered in sampling a powdered starting material are as follows. 
1. Read and understand the precautions to be observed for the safe handling of the material. 
2. Gather together the required sampling equipment (sampling spear, sample bottles and labels) and check that all items are clean. 
3. Locate the consignment and count the number of containers. Record this number. 
4. Examine all the containers for obvious differences and signs of damage. Record any faults. 
5. Examine all the labels for obvious differences and signs of changes, including obliterations and mislabelling. Record any faults. 
6. Segregate any damaged containers and those with suspected spoiled contents for separate examination. These should then be referred or rejected and dealt with accordingly. 
7. Segregate any containers with different batch numbers and treat these separately. 
8. Number the remaining containers. 
9. Choose the appropriate sampling plan (n, p or r). 
10. Choose the containers to be sampled in accordance with the requirements of the chosen plan (by the use of random number tables, by drawing lots or by the use of a random number generator if applicable). 
11. Open the containers one at a time and inspect the contents. Record any differences. 
12. Choose a suitable, clean sampling spear and plunge this (gates closed) into the powder so that the point of the spear reaches the bottom of the container. 
13. Open the gates to allow the powder to enter the spear cavities, then reclose them. 
14. Withdraw the spear from the container and transfer the spear contents to a labelled sample bottle. 15. Repeat steps 12–14 until sufficient material has been collected for analytical and retention requirements. 
16. Seal the sample bottle. 
17. Reseal the container from which the samples were withdrawn and label as “sampled”. 
18. Wipe clean the sampling spear if required, observing the safety precautions, before sampling the other chosen containers. 
19. Repeat steps 12–18 for each chosen container. 
20. Clean the sampling spear using the recommended cleaning procedure. 
21. Deliver the analytical samples to the laboratory and the reserve samples to the retention sample store. Report any aspects of the sampling that should be brought to the attention of the analyst or inspector. 
22. Check the supplier certificate versus the specifications, if applicable. 
Packaging materials 
The steps to be considered in sampling packaging materials are as follows. 
1. Check the consignment against any associated documentation. 
2. Check transit containers for the following and report any deviations as necessary: 
2.1 correct identification; 
2.2 integrity of seal, if appropriate; and 
2.3 absence of physical damage. 
3. Obtain the required sample from the required number of containers
4. Place the sample units into identified appropriate sample containers. 
5. Identify the consignment containers that have been sampled. 
6. Note any special situations found during the sampling process (e.g. rogue items or component damage). Report any such observations as necessary. 
7. Remove all sampled material pallets or containers from the sampling area together with all documentation. 
8. Check supplier certificate against the specifications, if applicable. 
Finished products 
The following steps should be considered when sampling finished products. 

1. Determine the number of pallets per batch in the consignment. 
2. The number of pallets to be checked visually. 
2.1 Check condition of pallet and packaging for integrity of outer packaging material. 
2.2 Check outside of goods on the pallets for general cleanliness. 
2.3 Check that the overall labelling of the pallets matches the packing list. 
2.4 Count, categorize and record the number of defects. 
3. Count the total number of transport packs on the number of pallets present and verify the total against the packing list. 
4. From the number of pallets work out the number of transport packs to be sampled using the ISO.

4.1 Check condition of boxes for integrity of packaging material. 
4.2 Check for cleanliness of boxes. 
4.3 Check the labelling of the boxes for damage. 
4.4 Check the boxes for overall damage. 
4.5 Check the labels for spelling mistakes. 
4.6 Check the labels for manufacturing and expiry dates. 
4.7 Count, categorize and record the number of defects. 
5. From the number of boxes selected work out the number of unit packs to be examined visually using the ISO. 
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