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1.0 Objective:

The objective of the Validation Master Plan (VMP) is to summarize the philosophy and approach of XYZ PHARMACEUTICAL LIMITED to perform validation activities in accordance with current Good Manufacturing Practice (cGMP) / Current Good Laboratory Practice (cGLP) / Good Documentation Practice (GDP), GXP and to present an overview of the entire validation activities, its organizational structure, its content and planning.

VMP adds value to quality system and ensure product safety, efficacy through assurance that facility, equipment, instrument and processes are in their intended state.

2.0 Scope:

This document applies to Validation and Qualification activities related to quality operations, relevant to product and process controls. It includes Qualification of Facility, Equipment, Utility, System, Quality control Instrument and Validation of Analytical methods, Manufacturing & Packing process and cleaning process followed at XYZ PHARMACEUTICAL LTD. 

3.0 Introduction to the Company:

XYZ PHARMACEUTICAL LTD. is the pharmaceutical company engaged in manufacturing and marketing of drug products. Products manufactured by the company are marketed in India and also exported to various countries of the world.

At present, this plant is engaged in manufacturing of Penicillin (Beta lactam) and Cephalosporin solid oral dosage forms and dry powder for injection. We are working to extend our manufacturing facility in coming days (General products Section). To provide technical support for the manufacturing of these products, there are Quality Control, Quality Assurance, Engineering, & other supporting department at site.

4.0 Validation Policy & Approach:

A Validation Master Plan (VMP) is a high-level, strategic document in regulated industries (like              pharmaceuticals and medical devices) that serves as a comprehensive roadmap for a company's             validation program. It outlines the overall validation strategy, defines which facilities, equipment,             processes, and systems need validation, specifies the responsibilities, and sets the timelines and            resources required for these activities. The VMP ensures that all validation efforts are coordinated,             meet regulatory compliance standards, and consistently produce quality products.  

The company’s validation policy is to keep the facility including area, equipment, utilities, system             and processes in validated state prior to use to ensure that the intended purpose of each             component of the facility is met to provide quality product and service to the customer.

Validation provides a high degree of assurance that a specific system, process or facility will consistently produce a product meeting its predetermined specification and quality attributes. Validation coverage and extent is decided based on direct, indirect impact on product quality based on the impact assessment and / or the risk assessment.

The company’s approach for validation is in compliance with cGMP and other current regulatory requirements. The approach shall demonstrate that the facility including area, equipment, utilities, system & processes are in control and are consistently producing products meeting the pre-established specifications. 

The validation policy is applicable to Facility, Process equipment (including packing equipment) Utility Equipment/System (HVAC, Purified Water, Steam, Compressed Air, Nitrogen gas), Analytical laboratory equipment/instruments, Manufacturing & Packing process, Cleaning Process, for flow of Qualification/Validation activity Refer Annexure-IV

The approach and priorities for all new or modified facility, process and equipment were depend upon:


›  Importance of the process and /or the equipment, i.e. on the basis of risk assessment,

›  The criticality of the problem observed with modification / changes done,

›  Availability of the product on line,

›  Business requirement like request from external customers

›  Current regulatory requirements



The validation plan shall be reviewed periodically for the updates taken place due to above reasons.

Preventive maintenance and calibration are carried out periodically to ensure that equipment/system is in validated state.

Change control and revalidation measures are followed to identify, document and review changes to all variables that could alter the validated stage of each Manufacturing process, Equipment, System.

	Responsibilities for Validation Activities:


The site has facility to manufacture Formulation products. The qualification / validation activities shall be carried out by team of personnel from Quality Assurance, Quality Control, Manufacturing, packing and Engineering. The respective department head ensures that the persons nominated for the qualification / validation activity are having adequate knowledge, experience and training for carrying out the respective activity / task.

Respective department as Production / Packing, Quality Control, Engineering / Project are responsible for protocol preparation, review and implementation of qualification / validation activities after approval of Head / Designee – QA.

Engineering department shall provide all necessary support for the qualification of Facility, Equipment & Utilities and ensure its performance throughout the life of equipment.

Quality control department shall provide required support for analysis of different samples collected during Qualification / Validation activities and stability studies.

Quality Assurance department shall be responsible to monitor the Qualification / Validation activities as Review of protocol, Execution monitoring and Review of compiled data of all Qualification / Validation activities related to facility, manufacturing, quality control equipment / instruments and processes. It shall provide required support for collection of various samples, performance of in process checks on collected samples and compliance of various quality systems during the qualification/validation activities.

Final approval of qualification/validation protocols and reports shall be done by Head / Designee – QA.

	Facility & Process:


The premise has facility to manufacture formulations (solid oral dosage forms and dry powder for injection). The facility of formulation is equipped to Manufacture, Pack and Test various products manufactured therein.

To undertake product and process requirements, facility for formulation of dosage forms (Non-sterile manufacturing area & sterile dry powder injection) along with activities in the area is stated as below:

6.1  Manufacturing/Packaging Facility (But Not Limited to):

6.1.1  Solid Orals, Liquid, Ointment & Dry Powder for Injection Manufacturing Facility (Tablet, Capsule, Dry Syrup, Liquid, Ointment and Dry Powder for Injection):


›  Dispensing, Sifting and milling, Mixing, Granulation, Drying, Resizing and Lubrication

›  Compression of lubricated granules to manufacture tablets

›  Coating of tablets

›  Filling of the dry powder injection

›  Filling of the Liquid / Syrup

›  Filling of the Ointment

›  Inspection

›  Labelling and Packaging of the finished products



6.2 Quality Units: Quality unit comprises of Quality Assurance & Quality Control Department headed by Head-Quality.

6.2.1 Quality Assurance Department (But Not Limited to):


›  Training 

›  Process monitoring of the manufacturing and packaging operations

›  Release of area, equipment for process and packaging operations.

›  Release of finished products for distribution

›  Handling of product complaints and Recalls

›  Handling of QMS as Deviations, Change Control, OOS and OOT results

›  Preparation and review of Product Quality review

›  Review of Analytical results of Quality Control / Stability laboratory

›  Monitoring of Qualification / Validation activities

›  Finished Product, Validation / Qualification related sampling

›  Maintaining the quality records / documents and Retained samples of finished product































	Qualification/Validation Activity:




















	Interim report for the area qualification shall be prepared and approved of the area for routine operation. Final area qualification report shall be prepared based on the results of viable monitoring. 








	Heating Ventilation and Air Conditioning (HVAC) System Qualification:
































	
	
	
	
		Develop appropriate operating ranges

	Develop and finalize operating, cleaning and maintenance   procedures.

	Demonstrate production and delivery of water of the required quality.


	

	

		Demonstrate consistent operation within established ranges.

	Demonstrate consistent production and delivery of water of the required quality.

	Establish sanitization frequency


	

	
		Demonstrate extended performance

	Ensure that potential seasonal variations are evaluated and treated


	

	
		Ongoing monitoring, Sanitization, Cleaning, Preventive maintenance.
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	Failure Mode Effects Analysis (FMEA) or Failure Mode Effects and criticality Analysis (FMECA)


















	The equipment, installed with each major component & subcomponent complies as per the designed specification.

	All critical instruments have been identified for calibration.

	All supporting utilities are properly connected.

	Required test certificates and other specified documents are available.

	IQ shall include collection of relevant details & documents w.r.t  component installations, manuals, drawings, piping & instrument diagrams, safety norms, on-site inspection details their calibration requirements, operating range, verification of material of construction etc.

	Equipment/ system shall then be released after approval of IQ for execution of OQ activity or otherwise for routine use if further qualification need is not required based on impact assessment.

	The equipment shall be considered qualified if all the acceptance criteria described in the protocol are met. In case, of deviation / discrepancy, proper corrective action shall be taken. Deviation / discrepancy of the IQ shall be recorded in deviation / discrepancy section.







	To demonstrate that all operational parameters are within its full dynamic range, according to its design specifications, manufacturer’s recommendations and current Good Manufacturing Practices.

	To verify that all critical instruments associated with the equipment are calibrated.

	To demonstrate that all safety features (Alarms) are provided and are functional as intended.



































































	Stage 1 – Process Design:  The Critical Process Parameters, Critical Quality Attributes and Critical Material Attributes shall be established at this stage.

	Stage 2 – Process Qualification:  During this stage, the process design is evaluated to determine if the process is capable of reproducible commercial manufacturing. This stage has two elements – design of facility and qualification of equipment and activities and process performance qualification (PPQ).

	Stage 3 – Continued Process Verification: Ongoing assurance is gained during routine production that the process remains in a state of control.
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	Prior to initiating prospective PPQ, manufacturing process and its process parameter are established by development study that includes laboratory scale, pilot scale, trial batches and stability studies.

	The Process Performance Qualification involves the execution of the manufacturing process [in accordance with the Critical Material Attributes (CMAs), Critical Quality Attributes (CQAs) and Critical Process Parameters (CPPs)] under a pre-approved PPQ protocol that includes the PPQ strategy, sampling plans, test methods, number of studies and pre-determined acceptance criteria. A plan for the determination for measurable statistics relevant to process monitoring may be defined within the PPQ protocol and/or report. (Wherever applicable).

	Minimum three consecutive batches/runs within the finally agreed parameters would constitute a validation of the process. These batches are manufactured as commercial production scale using qualified equipment and utility system.

	Manufacturing process is expected to assure the product quality that is derived from a number of factors including raw materials, selection of quality parameters of materials, adequate product and process design, control of process, in-process and end process testing.

	Manufacturing process shall indicate the critical inputs, critical steps and critical process parameters which may directly or indirectly affect or alter the quality profile of the product.

	This process validation study approach should involve collection and evaluation of processing and analytical control information for batch manufactured, sampled and tested according to a pre-established plan and their acceptance criteria.

	Documentation of process validation is as per SOP ‘Process Validation/Process Performance Qualification’

	A prospective process validation protocol may generally contain:



























	When the numbers of batches produced are limited (e.g. orphan drugs).

	When product with shorter shelf life

	When drug product that are medically necessary and are being manufactured in coordination with the Agency to alleviate a short supply

	Based on the customer requirement with scientific justification.
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	Cleaning validation shall be carried out as per respective SOP.

	Drug products can be contaminated by other drug products, cleaning agents, micro-organisms or other material (e.g. air-borne particles, dust, and lubricants). In many cases, the same equipment may be used for processing different products. To avoid contamination of the following drug product, adequate cleaning procedures are essential.

	The cleaning validation demonstrates that the cleaning procedures adopted for cleaning of equipment are effective to remove residual product, microbial contamination and/ or detergent if used for the cleaning purpose.

	All production equipment has to be cleaned before the start of a production process. Here, cleaning means a defined status, which should prevent cross contamination due to carry over or other contamination of process media and product.  Cleaning procedure for production equipment shall be validated to confirm its effectiveness.

	Cleaning procedures for product changeover should be fully validated. Equipment shall be confirmed to be visually clean following product-to- product cleaning procedures.

	In multi-product and multi equipment manufacturing facility, cleaning validation becomes a very complex task. Hence, it is required to complete the validation task with proper planning. Cleaning validation is driven through separate plan – Cleaning Validation Plan. A brief approach of the cleaning validation is included in this section.

	The documented cleaning procedures are validated by minimum three consecutive successful runs to establish documented evidence on consistency and repeatability of the procedures to meet the acceptance criteria of cleaning.

	The cleaning procedures for product contact surfaces of the equipment shall be validated. The intervals between cleaning and reuse shall be validated. Based on the studies cleaning intervals and efficacy of procedure shall be determined.

	All equipment start from dispensing to primary packing and utensil (i.e. scope, SS container, in process sampling rod) shall consider for cleaning validation.

	Cleaning procedure for all new products/equipment shall be evaluated/ validated prospectively by including that products/equipment in to matrix through impact assessment.

	The criteria for the selection of worst-case product are as per respective SOP. The Maximum Allowable Residue (MAR) or Maximum Allowable Carry over (MACO) is calculated for each product against next products based on toxicological base Permeable daily exposure (PDE) and therapeutic daily dose along with safety factor whichever is lower.

	Any change in criteria for the cleaning validation worst case product, impact assessment shall be carried out & current validation data to be review for its compliance. If the changed criteria is well within control stage and there is no impact on existing worst case evaluation it can be consider as acceptable & same change criteria shall be consider for next verification study. If the changed criteria have impact on existing worst-case evaluation then immediate next manufacturing of worst-case product shall be validate.

	Clean Equipment Hold Time study shall be conducted for selected equipment to establish the   microbial load & safe holding period of cleaned equipment.

	For products and processes, which are similar, a representative range of similar products and processes shall be studied for the validation purpose.

	The sampling for residue analysis shall be done by either swab or by rinse method depending upon the equipment & cleaning procedure.

	The swabs are used for chemical swab sampling and for microbial swab sampling. The swab samples are collected from a specified area with the help of the template of the specified size.

	The sample after specific treatment as applicable and defined in protocol or analytical method shall be fulfilled for estimation of residual. A validated analytical procedure shall be followed for the purpose.

	The result among the all samples of particular equipment shall then be extrapolate to the surface area of the equipment under study and the residue calculated for the same shall be less than the acceptance criteria.

	Three consecutive runs at least for each product with same set of equipment and cleaning procedure shall be studied. Any change in equipment or cleaning procedure shall be considered for its evaluation/revalidation through change control procedure.








	Antimicrobial agents (sanitizing / disinfecting agents) help in maintaining reduced level of microbiological load in the area at all the times during the production/manufacturing.

	To avoid the risk of microbes developing resistance to sanitizing / disinfecting agents, they shall be used in rotation. Based on the studies carried out (as per respective SOP) in Quality Control Department; procedure, concentration to be used and rotational frequency is monitored.

	Any new disinfectant, before recommendation for use on shop floor for disinfecting or sanitizing purpose shall be qualified for its efficacy to kill or minimize the bio-burden. On the basis of the study the frequency and concentration of the same shall be incorporated in the respective SOP.

	The effectiveness of the disinfections and sanitization program shall be evaluated by the trends of the environmental monitoring.
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	Facilities, systems, utility, equipment and processes including cleaning, shall be reviewed periodically to confirm that they remain in validated state. 

	Where no significant changes have been made to the validated status, a review shall be made with evidence that facilities, utility equipment and processes meet the prescribed requirements which shall fulfil the need for revalidation and re-qualification.

	During re-qualification of process or equipment past observations, deviations, proposals shall be reviewed. 














	The major change in the process shall require revalidation of the critical parameters.

	Following are some examples for process change (but not limited to),









	The critical parameters identified in the existing validated products shall be monitored during revalidation. 



	Any change in the studied equipment, Analytical method, cleaning procedure, equipment train or need identified through investigation shall call for revalidation/evaluation of cleaning procedure and that change shall follow change control.

	Addition of equipment shall be evaluated and if required, cleaning validation/verification shall be performed.



	In case of major change in HVAC system and process area the process area and HVAC system shall be re-qualified.

	The selection of re-qualification parameters, sampling locations & sampling frequency for re-qualification depends on impact of changes.  



	After modification in the water system or change in major components of the system, the system shall be revalidated depending on the nature of the change.

	Consistent performance of water system shall be evaluated annually using trends of Analytical data review as a part of periodic evaluation report.

	If the data suggests, necessary changes wherever required, modification, monitoring frequency change and revalidation shall be considered.
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