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1) Objective:
- Provide guidance regarding good manufacturing practice (GMP) for the manufacturing of active pharmaceutical ingredients (APIs) and an appropriate system for managing quality 

-Its intended to help ensure that APIs meet the requirements for quality and purity that they purport or are represented to possess.
    -Manufacturing is define include all operation or receipt of materials production, packaging, repackaging labeling relabeling, quality control, release, storage and distribution of APIs and the related control .

    -The guide does not cover safety for the personal engaged in manufacture, nor aspects of protection of the environment.
    -The guide does not intended to define registration /filing requirement or modify pharmacopoeial requirements.
    Scope:    

    -The sterilization and aspect possessing of sterile APIs are not covered by this gaudiness, put should be performed in accordant with GMP guidelines for the drug product as defined by local authorities.   

    -The guide covers APIs that are manufacture by chemical synthesis, extraction culture / fermentation by recovery from natural sources, or by any combination of this process. 

     -This guide excludes all vaccines, whole cells, whole blood and plasma, blood and plasma derivatives and therapy APIs.  

      -The guide does not apply to medical gases bulk-packaged drug (medicinal) products and manifesting / control aspect to radio pharmaceuticals.

 2) Quality management:
1- There should be a quality units those are independent of production.
2- The persons authorized to release intermediates and APIs should be specified. 
Responsibilities of the Quality Unit(s):
1- The main responsibilities of the independent quality units should not be delegated. It is include but not necessarily be limited to: 

* Releasing or rejecting all APIs. 
* Establishing a system to release or reject raw materials, intermediates, packaging and labeling materials.
* Making sure those effective systems are used for maintaining and calibrating critical equipment. 
* Make sure that the deviation is not occur after such period. 
* Approving all procedure impacting the quality of intermediates or APIs.
* Making sure those internal audits (self-inspection) is performed.
* Approving intermediate and API contract manufacturers.
* Approving changes that potentially impact intermediate or API quality.
* Making sure that there is stability data to support retest or expiry dates and storage conditions on APIs and/or intermediate where appropriate.
Responsibilities for Production Activities : 
1- Preparing, reviewing, approving and distributing the instructions for the production of intermediates or APIs according to written procedure. 
2- Making sure that production facilities are clean and when appropriate disinfected.
3- Making sure that the necessary calibration are performed and records kept.
4- Making sure that premises and equipment are maintained and records kept.

5- Evaluation proposed changes in product, process or equipment.
Product Quality Review:
* A review of all batches that failed to meet established specifications.

* A review of any changes carried out to the processes or analytical methods. 
* A review of all quality – related returns, complaints and recalls. 
* A review of adequacy of corrective actions.
3) Personnel:
4) Building and Facilities:
· Should be located, designed, and constructed to facilitate cleaning maintenance.

· Should be designed to minimize potential contamination, and to limit exposure to objectionable microbiological contaminants.

· Should have adequate space for the orderly placement of equipment & materials to prevent mix-ups & contamination .

· Should have different areas or stores for each systems or activities.

· Washing and toilet facilities should be separated from manufacturing areas .also showering &changing clothes room .

· laboratory areas should be separated from production areas.

· All utilities that could impact on product quality should be qualified and monitored .

· Pipework should be located to avoid risks of contamination of the intermediate or API.

· Water used in the manufacture should be “water for drink”. And process water should meet World Health Organization (WHO) guidelines for drinking water quality. 

· Water used should be monitored and controlled for total microbial counts, objectionable organisms and endotoxins.

· Dedicated production areas.
· Appropriate measures should be established and implemented to prevent cross-contamination from personnel, materials and others .

· Adequate lighting should be provided in all areas.

· Sewage, refuse and other waste should be disposed of in a safe, timely and sanitary manner.

· Using the suitable rodenticides, insecticides, fungicides, fumigating agents and cleaning and sanitizing agents to prevent contamination.
5) Process Equipment
  * Design and Construction
  * Equipment should be constructed which its surfaces contact raw materials, intermediates or APIs do not alter the quality of the intermediates and active pharmaceutical ingredients (APIs) beyond official or other established specifications . 

 * Equipment Maintenance and Cleaning

 * Written procedures should be established for cleaning of equipment includes:
 1) Any removal or obliteration of pervious batch number should be recorded
 2) Assignment of responsibility
 3) Instructions for protection from contamination 
4) Inspection of equipment immediately before use
 5) A complete description of materials and methods
 6) Instructions for disassembling and reassembling each article of equipment to ensure proper cleaning. 
7) Cleaning schedules, including where appropriate, sensitizing schedules 
8) Establishing the maximum time that may elapse between the completion of processing and equipment cleaning, when appropriate.

* Calibration

* For assuring the quality of intermediates or APIs, The equipment should calibrated by control, weighing, measuring and monitoring and should be used approved standards.
* Performance of equipment calibrations by using standard traceable to certified standard

* Do not used instruments that do not meet calibration criteria .
* Computerized Systems
 * Commercially available software that has been qualified dose not require the same level of testing. If an existing system was not validated at time of installation, a retrospective validation could be conducted if appropriate documented is available .

    6) Documentation and Records 
Documentation System and specifications:                                                  All steps pf documentation 
should be prepared as written procedure, to products and thier  manufacturing steps 
    Documents and records are kept as a history background 

    Certain procedures should be prepared to retain all appropriate documents; in an adequate time as specified.

Production, control, and distribution records are retained for at least 1 year after expiration date of the batch; while they are retained for at least 3 years after complete distribution of the batch in case of APIs retest dates. 
    Entries are recorded indelibly and when corrected they should be dated and signed ; with leaving the original readable . 

In general, specifications are documented for any material used during the production of intermediates or APIs that has an impact on quality.
   Equipment Cleaning and Use Records:
These records should include the product and batch number, the time and date of cleaning….; and the person who performed the cleaning and maintenance .

   an equipment is specialized in producing a product in a known sequence no need for individual records. Records of cleaning and maintenance and use of such equipments can be part of the batch record or maintained separately.
 Records of Raw Materials, Intermediates, API, Labeling and packaging Materials:

Records should be maintained; including:

 1) Manufacturer name  2)Identity and quantity of each  3)Supplier's name and control  4)Receipt and date  5)Test results  6)Uses 7)Documentation of examination and reviews of API labeling and packaging materials.

Approved labels should be maintained for comparison to issued labels.

Master Production Instructions (Master Production and Control Records):

This is prepared for each intermediates and API, to ensure uniformity from batch to batch; in which the date and signature of a specified person is done and independently checked, dated and signed by another person in the quality units.

Master production instruction should include:

1) Name of intermediates or API.  2) Complete list of raw materials and intermediates with their quantities to be used, plus unit measures. Quantities are not fixed, calculation for each batch size 3) Variations to quantities should be included where they are justified.

Details of production instruction, include:

1) Sequence to be followed.  2)Time limits for each step 3)Expected yield ranges 4)Storage, including the labeling and packaging materials.

Batch Production Records (Batch Production and Control Records):

Batch production records are prepared for each product, including all information relating to the production and control of each batch .It is checked regularly to assure the reproduction of master production instruction.

These records should be numbered, dated and signed when issued.

Each step in the batch production records is documented, it should include:

1) Dates, times 2) Identity of major equipment used 3) Identification of each batch +wt +units +...Of any product material 4) Actual results recorded 5) Any sampling performed 6) Signature
In lab. :

1) Actual yield 2) Note any deviations 3) Results of release testing.

If deviations found in a certain batch, investigations should take place.

Investigations should extend to other batches that may have been associated with the specific deviation.

Laboratory Control Records:

Complete data from all tests is required.

Testing sample description, this include the time, date, source and batch#...etc

Test method must be performed.

Any thing that has to do with the test should be stated.

All calculations should be recorded, and results.

The signature of the persons whom performed each test.

The dates and signature of the person reviewing the original records.

Complete records should also be maintained for:

1)Any modifications 2)Calibration of lab. Instruments.. 3)All stability testing 4) OOS investegations.

Batch Production Record Review:

There is a certain procedure that should be followed for the review and approval of batch production and lab. Control records, including packaging and labeling.

Before an APIs batch is released or distributed, batch production and lab. Control records are reviewed and approved by quality units in critical process steps, while in non-critical process steps its approved by quality units but reviewed by qualified production personnel.

Before a batch is released. The following should be reviewed:

1) Deviation.  2)Investegations  3)OOS 

The production unit can be authorized by the quality units for releasing intermediates, except for those shipped outside the control of the manufacturing company

7) Material Management:
* Material should be purchased against an agreed specification, from a supplier or supplier approved by the quality units.

* If the supplier of a critical material is not the manufacturer of it, the name and address of it should be known.
Receipt and Quarantine :
 * During receipt and before acceptance, each container of the materials should be examined visually.
* Before incoming materials are mixed with existing stocks 

, they should be identified as correct, tested and release. 

* Each container should be identified with code, batch or receipt number.
Sampling and testing incoming production materials :

* At least one to verify the identify of each batch of material should be conducted.
* Supplier approval should include an evaluation that providers adequate (past quality history) .

* Sampling should be conducted at defined locations. 

* Container should be marked indicate that a sample has been taken. 
* If bulk deliveries are made in non-dedicated tankers, there should be assurance of no cross-contamination from the tanker. Means of providing assurance could include one or more of the following:
- Certificate of cleaning.
- testing for trace impurities.
- Audit of the supplier.

Storage:
* Materials should be handled and stored in a manner to prevent degradation, contamination, and cross- contamination.

* Material should be stored under conditions.
* Rejected materials should be identified and controlled under a quarantine system designed to prevent their unauthorized used in manufacturing.
Re-evaluation:
Material should be re-evaluated.
8) Production and In-Process Control 
Production Operation 
· Raw material for intermediate and APIs should be weighed or measured under suitable conditions that can not affect it for use. 

· If a material is subdivided, that container which will stored in it should be suitable for it and identi fied  with its name or code & its weight. 

· Actual yield should be compared with expected yield at designated step of production process. 

Deviation in yield should be investigated. 

· Material to be reprocessed or reworked should be controlled to prevent unauthorized use. 

Time Limit 

· Time Limit should met the time Limit of master production to ensure the quality of intermediate & APIs. 

· Time Limit may be inappropriate when processing to target value “ PH, hydrogenation, drying” because complet of reaction determined by in processing sampling & testing . 

In –process Sampling & Control: 

· Written procedure should be done to prevent variability & quality of intermediate & APIs. 

· Acceptance criteria & type of test to be done depend on : 

· nature of intermediate or APIs that produced . 

· reaction or process step being used. 

· How much the process have been used introduce variability . 

· In- process control should be done by qualified production department personnal and the process adjusted without prior quality unit approval if the edjustment made within pre-established that aproved by quality unit. 

· Sample method for material, intrmediate & APIs should be written as procedure. 

· Out of specification investigations are not normally needed for in process test. 

Blending Batches of Intermediate or APIs 

* Definition of Blending: 

Process of combining materials within same specification to 

produce homogenous intermediate or API. 

- In- process of mixing of fractions from single batches or combining from several batches for further process is considered to be part of production process not to be blending. 

· Each batch to be blended should be tested prior to blending.

· Acceptable blending operation not limited to:  

· Blending of small batch to increase batch size. 

· Blending of tailing from batches of same interme or API to form single batch. 

· Blending process should be controlled and blended batches should be tested. 

· The batch record of blending process should allow traceability back to individual batch. 

· Blending operation should be validated to show homogenecity of combined batch. 

· The expiry or retest data should be based on manufacturing data of oldest batch in the blend. 

Contamination Control 

· Residual material can be carried over for successive batch if there is adequate control. 

This carryover should not contain degredant or microbial contamination . 

- Production operation should not contaminate the product or APIs and precautions should be done to prevent contamination.

9) Packaging and Identification Labeling of APIs and Intermediates...
General...
-All procedure of packaging labeling from reception of material until transferred outside the control of the manufacture should be written & record.

-Packaging & labeling materials should conform to established specification or will be rejected.

Packaging material...

-Containers should provide adequate protection against contamination of APIs.

-Containers should be clean & sanitized to ensure that they are suitable for their intended use.

-Containers should not be reactive, additive or absorption so as to alter the quality of APIs.

-Re-used of containers should be cleaned in accordance with documented procedure.

Label Issuance and Control...

-Access to the label storage areas should be limited to authorised personnel.

-Procedure should be used to reconcile 
*the quantities of label issued,
*used

*and returned 

*and to evaluate discrepancies found between the number of containers label and the number of label issued.

-All excess label, obsolete and out-dated label should be destroyed.

-Returned labels should be stored in manner that prevents mix-ups.

-Printing devices should be controlled to ensure all imprinting labels conform to the print specified.

-Printed labels issued for a batch should be carefully examined.

Packaging and Labeling Operations...

-Labeling operation should be designed to prevent mix-ups. 

-There should be physical or spatial separation from operation involving other APIs.

-Labels used on containers of APIs should indicate 

*name,

*identifying code,

*batch number of the product

*and storage conditions.

-If APIs is intended to be transferred outside the control of the manufacturer's material management system, name & address of the manufacturer,

             quantity of contents,

             special transport condition,

             and any special legal requirements,

             and expiry date and retest date 

             and/or certificate of analysis 

all should be include and indicated on the label.

-Packaging &labelling facilities should be immediately before use to remove material not needed.

-APIs containers that are transported outside the manufacturer's control should be sealed in a manner.

10) Storage and Distribution
* Warehousing Procedures
* Unless there is an alternative system to prevent the unauthorised use of quaratined, rejected, returned or recalled materials, separate storage areas should be assigned for these temporary storage 

* Distribution Procedures

* APIs and intermediates should be transported in a manner that dose not alter their quality.
 * The contract acceptor (contractor) for transportation of active pharmaceutical ingredients (APIs) or intermediate knows and follows the appropriate transport and storage conditions.

11) Laboratory controls
      General controls: -
    - The independent quality units should have at its disposal adequate laboratory facilities.

    - There should be documented all of the procedures done even in laboratory data.

    - All specifications, sampling plans and test procedures should be scientifically sound & appropriate to ensure that all the materials used in drug production conform to established standards of quality &/or purity. It also should be consistent with included in the registration/filing.

    - Appropriate specification should be established for APIs(active pharmaceutical ingredient) in accordance with accepted standard and consistent with the manufacturing process, it should include a control of impurities, and there is 

action limits if there.

     - Any performance should be documented at time of done, any change in it, it should be documented and explained.

     - Any out-of-specification results obtained should be investigated and documented according to procedure.

     - Reagents & standard solutions should be prepared & labeled following written procedures.

     - Primary references standard should be obtained as appropriate for the manufacture of APIs, and it should be documented.

     - An appropriate testing should be done to establish fully the identity & purity of the primary reference standard, if it is not available from an officially recognized source, where "in-house primary standard" should be established.

     - Secondary references also should be documented.                

 Testing of informational & APIs      
       - for each material used appropriate test should be done to determine conformance to specifications
      - An impurity profile describing the identified & unidentified impurities present in a typical batch production.

      - Compare this profile against the impurity profile in the regulatory submission or against historical data, to check any changes.

      - Appropriate microbial test should be done on each batch materials.

      Validation analytical procedures

      Certificate of analysis 

     - Authentic Certificate of analysis.
     - Information on the name of the intermediate or API including its grade, the batch number, and the date of release should be provided on the Certificate of analysis.

     - The certificate should list each test performed.

     - Certificate should be dated and signed by authorized personnel of the quality unit(s) and should show the name, address, telephone number of the original manufacture.

     - If new Certificates are issued or on behalf of preprocessors, agents, this Certificate should show the name, address, and telephone number of the laboratory performed the analysis.

   Stability monitoring of APIs
      - A documented, on-going testing program should be designed to monitor the stability features of APIs, and the results should be used to confirm appropriate storage conditions and retest or expiry dates.

     - The test procedure used in stability testing should be validated & be stability indicating.

     - Stability samples should be stored in containers that simulate the market container.

     - Normally the first three commercial production batcher should be placed on the stability monitoring program to confirm the retest or expiry date.

     - At least one batch per year of API manufacturing should be added to the stability monitoring program & tested at least annually to confirm the stability.

     - For APIs with short shelf-lives, testing should be done more frequently.

     - The stability storage conditions should be consistent with the ICH guidelines on stability.

   Expiry and retest dating
      - supporting stability information should be available for all the materials.

      - An API expiry or retest dates should be based on an evaluation of data derived from stability studies.

      - The quality of the API represented the material to be made on a commercial scale.

      - A representive sample should be taken for the purpose of performing a retest.

    Reserve/ Retention samples 
     - The packaging and holding of reserve samples is for the purpose of potential future evaluation of the quality of batches of API and not for future stability testing purposes.
     - Identified reserve sample of each API batch should be retained for one year after the expiry date of the batch assigned by the manufacture, or for three years after distribution of the batch, whichever is the longer.

    - The reserve sample should be stored or in one that is equivalent to or more protective than the marketed packaging system.

12) Validation:

 Validation policy:
   - the company's overall policy and approach to validation . including the validation of production process ,cleaning procedure , analytical method , in process control test , computerized system , designation .

   - parameters should be identified during development stage or historical data , and range for reproducible operation should include :

       1- defining the API

       2- identifying process parameters

       3- determining the range for each critical process .

   - validation should extend those operation to be critical to the quality and purity of the API.

 validation documentation :

   - written validation protocol and this should be reviewed the quality and other designated units .

   - the validation protocol should specify process steps and the type of validation .

   - a validation protocol report should be summarizing the result ,contain conclusion ,recommending changes to correct deficiencies .

   - any variation should be documented.

  qualification :

   -before starting process of validation activities qualification should be completed.

   - qualification carried out by the following activities :

        1-design qualification (DQ) : documented verification that the proposed design of the facilities ,equipment ,or system is suitable for the intended purpose.

        2-Installation qualification (IQ): documented verification that the equipment or system ,as installed or modified, comply with the approved design.

        3- Operational qualification (OQ): documented verification that the equipment or system ,as installed or modified , perform as intended through out the anticipated operating ranges.

        4- Performance qualification (PQ): documented verification that the equipment and ancillary system ,as connected together .

Approaches to process validation :

   -process validation (PV) is the documented evidence that the process, operated within established parameters , can produce an intermediate or API meeting.

   -there are three approaches to validation ,prospective validation is the preferred approach, but there are exception .

   -prospective should normally be performed for all API. And should be completed before final drug product.

   -concurrent validation can be conducted when data from replicate production runs are unavailable . because only a limited number of API batches approved .

   -an exception can be made for retrospective validation and have been used without significant changes due to changes in raw material, equipment, system or production process.

         This validation approach maybe used where :

1- critical quality attributes and process parameter identified.

2- Appropriate in-process acceptance criteria.

3- No significant process/product failures to cause other than operate error.

4- Impurity profiles.

     -batches for retrospective validation selection should be representation of all     batches made during the review period including any batches that failed.

  process validation program :

   -number of process depends on complexity of process.

   -process parameter should be controlled during process validation studies .

   -process validation should confirm that the impurity profile for each API is within the limits specified.

  periodic review of validation system :

   -system and process should be periodically evaluated to verify that they are still operating in a valid manner.

 cleaning validation :

   -cleaning validation should be validated. Generally cleaning validation should be directed  to process steps where contamination of material poses the greatest risk to API quality.

   -Cleaning validation process should reflect actual equipment usage patterns, a representation or API can be selected depends on the solubility and difficulty of cleaning and calculation of residue limits based on potency, toxicity and stability . 

   -cleaning validation protocol should describe equipment ,procedures, material , parameters , analytical methods and type of sample .

   - sampling should be include swabbing , rinsing , or alternative methods. To detect both insoluble and soluble residue .

   - validation analytical methods having sensitivity to detect residue or contaminant should be used .

   - equipments cleaning / senitization studies should address microbiological and endotoxin contamination for those process .

   - cleaning procedures should be monitored after validation to ensure that th process are effective when used during routine production.

   validation of analytical methods :

   -It should be validated unless the method employed is including in the relevant pharmacopoeia or other standard reference.

   -methods should be validated to include consideration of characterstic included within the ICH guideline on validation of analytical methods .

   - appropriate qualification of analytical equipments should be considered before starting validation of analytical methods .

   - complete records should be maintained of any modification of validation analytical methods.
13) Change Control:
· A formal change control system should be established to evaluate all changes that may affect the production and control of the intermediate or API.

· Any proposals for GMP relevant change should be darted, reviewed, and approved by the appropriate organization units and quality units.

· Scientific judgment should determine what additional testing and validation studies are appropriate to justify a change in the process.

· The first batches after change should be evaluated and tested.

· The potential for critical changes to affect established retest or expiry dates should be evaluated .

· Current dosage form should be notified of changes from established production and process control procedures that can impact the quality of the API.

14) Rejection and Re-use of Materials

Rejection:

Failing in an intermediate or APIs to meet established specifications should be identified as such and quarantined. Then can be reprocessed or reworked. The final disposition of rejected materials should be recorded.

Reprocessing:

· Reprocessing by crystallization steps or other chemical or physical manipulation steps e.g.: (distillation, filtration, chromatography and milling) that are part of the established manufacturing process is generally considered acceptable.

· Can not consider a reprocessing if in-process control test is not complete.

· Introducing unreacted material back into a process and repeating a chemical reaction is considered to be reprocessing UNLESS it is a part of established process.

Reworking:

· Should perform the reason for non-conformance before a decision is taken to rework batch.

· You have to do an appropriate evaluation, testing, stability testing and documentation of reworked batches to compare equivalent quality to that produced by the original process.

· Should compare impurity profile between reworked batches and manufactured one.

Recovery of materials and solvent:

· The recovery procedure should be controlled and monitored to ensure that solvents meet appropriate standard before reuse and should be adequately documented.

· Fresh and recovered solvents and reagents can be combined if adequate testing has shown their suitability for all manufacturing processes in which they may be used.

      Returns:

a. If condition under which returned have been stored or shipped before or during their return or the condition of their containers cast doubt on their quality, the returned should be reprocessed, reworked or destroy as appropriate.

b. Records of returned intermediates or APIs should include:

1) Name and address of the consignee.

2) Intermediate or APIs, batch number, and quantity returned.

3) Reason for return.

4) Use or disposal of the returned intermediate or API.

15) Complaints and Recalls:
· All quality related complaints should be recorded and investigated according to a written procedure.

· Complaint records should include ( Name & address of complainant , Name of person submitting the complaint , Complaint nature , Date complaint received , Action initially taken , Final decision on  intermediate or API batch ) .

· The recall procedure should designate who should be involved in evaluating the information, how a recall should be initiated, who should be informed about the recall, and how the recalled material should be treated.

· In the event of a serious or potentially life-threatening situation, local, national, and international authorities should be informed and their advice sought.

 16) Contract manufactures 

(Including laboratories) 

· All contract manufacturers ( including laboratories) should comply with the GMP defined in  this Guide. Special consideration should be given to the prevention of cross-contamination and to maintaining tractability.  

· Contract manufacturers ( including laboratories ) should been evaluated by the contract giver to ensure GMP compliance of the specific operations occurring at the contract sites. 

· There should be a written and approved contract or formal agreement between the contract giver and the contact acceptor that defines in details the GMP responsibilities, including the quality measures, of each party.  

· The contract should permit the contract giver to audit the contact acceptor’s facilities for compliance with GMP.

· Where subcontracting is allowed, the contract acceptor should not pass  to a third party any of the work entrusted to him under the contract without the contract giver’s prior evaluation and approval of the arrangements. 

Changes in the process, equipment , test methods, specifications, or other contractual requirements should not be made unless the contract giver is informed and approves the changes
17- Agent-----------القعيضب
18) Specific guidance for APIs Manufactured by 

Cell culture / fermentation
General:-

· This section is intended to address specific controls for APIs or intermediates manufactured by cell culture or fermentation using natural or recombinant organisms.

In general, the degree of control for biotechnological processes used to produce proteins and polypeptides is greater than that for classical fermentation processes.
· The term “biotechnological process” (biotech) refers to the use of cells or organisms that have been generated or modified by recombinant DNA, hybridoma  to produce APIs. This APIs consists of high molecular weight (normally) such as proteins and poly peptides.

Certain APIs of low molecular weight such as antibiotics, vitamins, amino acids, CHO can be produced by recombinant DNA technology.
The level of control for these types of APIs B similar to that employed for classical fermentation.
· The term “classical fermentation” refers to processes that use microorganisms existing in nature &/or modified by Conventional methods e.g (Irradiation) to produce APIs.

This APIs are normally low molecular weight products e.g Antibiotic, amino acids, vitamins, & CHO.
· Production of APIs or intermediates from cell culture or fermentation involves biological process such as cultivation of cells or extraction and purification.

The raw materials used [media, buffer components] may provide the potential for growth of microbiological components so, control of bioburden, vital contamination and/or endotoxins during manufacturing and monitoring of the process at appropriate stages needed.

· To assure APIs and/or intermediate quality, appropriate control should be established at all stages of manufacture.

Cell banking should be performed under appropriate process control.

· Appropriate equipment and environmental controls should be used to minimize the risk of contamination.

* Process controls should take into accounts:-

· Maintenance of the working cell Bank.

· Proper inoculation and expansion of the culture.

· Control of the critical operating parameters (e.g temp., PH) during fermentation /cell culture.

· Monitoring of process for cell growth, viability and productivity.

· Harvest and purification processes that removes cells, cellular debris while protecting the intermediate. Or APIs from contaminations and loss of quality.

· Monitoring of bioburden and endotoxin level.

· viral safety concerns.

· The removal of media components, host cell proteins, other process or product related impurities should be demonstrated.

# Cell Bank maintenance and Record keeping:-

· Authorized person only access to cell banks.

· storage conditions for cell banks is achieved by maintain viability and prevent contamination.

· Maintaining the records of the use of the vials from the cell banks and storage condition.

· Cell banks should be periodically monitored to determine suitability for use.

# Cell culture / Fermentation:-

· To minimize the risk of contamination, during inoculation of the initial vessel or subsequent transfers or additions are performed in open vessels, there should be done under control. In addition, aseptic addition of cell substrates, media, buffers, and gases is needed, closed or contained systems should be used.

· Quality of APIs can be affected by microbial contamination, So manipulation using open Vessels should be performed in biosafety cabinet or controlled environment.

· Critical operating parameters (temp., PH, ……) should be monitored to ensure consistency with established process.

Cell growth, viability and productivity should be monitored.

· Equipments and other materials should be cleaned either befor or after use.

· Procedure for detecting contamination and determine the course of action should include:-

· Procedure to determine the impact of contamination on the products.

· Procedure to decontaminate the equipment and return it to a condition to be used in subsequent batches.

Observation of foreign organisms during fermentation should be identified and its effect on product quality should be assessed by disposition depending on the results of such assessments.

· To minimize the risk of cross contamination, shared equipment may warrant additional testing after cleaving between product campaigns.

# Harvesting, Isolation, and purification:-

· Harvesting steps, either to remove cells or cellular components after disruption. (In clean area and equipment).

· Harvest and purification procedure should be adequate to ensure that the intermediate or API is recovered with consistent quality.

· If intermediate or API quality is not compromised, multiple successive batching without cleaning can be used.

· If open systems are used, purification should be performed under good environmental, condition for good product quality.

· Other controls such as dedicated chromatography resins can be used if equipment is to be used for multiple products.

# Viral Removal / In activation steps:-

· It is a critical processing steps and should be performed in or within their validated parameter.

· Open processing should be performed in areas that are separate from other process and have separate air handling units to prevent potential viral contamination.

· Clean the equipment before reuse, also precaution should be taken to prevent potential virus carry-over.

19) APIs for use in clinical trials: -
 1 -General:

· process and test procedures should be flexible to provide for changes .

· once drug development reaches the stage where the APIs is produced for use in drug products intended for clinical trials manufactures should ensure that APIs are manufactured in suitable facilities using appropriate production and control procedures to ensure the quality of the API .

  2 –Quality:

· Quality units independent from production should be established for the approval or rejection of each batch of APIs.

· Some of the testing function commonly performed by the quality unit(s) can be performed within other organizational units .

· Quality measures should include a system for testing of raw materials packaging materials intermediates and APIs.

· Labeling for APIs intended for use in clinical trials should be appropriately controlled and identifies the materials as being for investigation use.

   3 –Equipment & facilities:

· During all phase of clinical development including the use of small-scale facilities or laboratories to manufacture batches of APIs for use in clinical trials procedures should be in place to ensure that equipment is calibrated clean and suitable for its intended use.

· Procedure for the use of facilities should ensure that materials are handled in a manner that minimizes the risk of contamination and cross-contamination.

   4 –Control of raw materials:

· Raw materials used in production of APIS for use in clinical trials should be evaluated by testing or received with a suppliers analysis and subjected to identity testing. When material is considered hazardous a suppliers analysis should suffice.

· Suitability of a raw material can be determined before use in based on acceptability in small-scale reaction rather than on analytical testing alone.

    5 –Production:

· The production of APIs for use in clinical trials should be documented in laboratory notebook; batch records these documented should include information on the use of production material, equipment, processing and scientific observation.

· Expected yield can be more variable and less defined than expected yield used in commercial processes.

     6 –Validation:

No process validation is required for the production of APIs for use in clinical trials.

     7 –Changes:

Every change in the production specification or test procedures should be adequately recorded.

     8 –Laboratory Control:

· Analytical methods performed to evaluate a batch of APIs for clinical trials may yet be validated they should be scientifically sound.

· A system for retaining reserve of all batches should be in place.

· Expiry and retest dating applies to existing APIs used in clinical trials.

     9 –Documentation:

· The development and implementation of the analytical methods used to support the release of a batch of API for clinical trials should be appropriately documented.

A system for retaining production and control records and documents should be used.
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