Standarization of pharmaceuticals:
Quality of Pharmaceutical Products
The suitability of drugs for their intended use is determined by:
· Their efficiency weighed against safety, according to label claim, or as promoted or publicized 

· Their conformity to specifications regarding identity, purity and other characteristics.
The quality control of pharmaceutical products is a concept that covers all measures taken, including the setting of specifications, sampling, testing and analytical clearance, to ensure that the raw materials, intermediates, packaging materials and finished pharmaceutical products conform with established specifications for identity, strength, purity and other characteristics.

What is quality

· The word “Quality” is derived from Latin word “Qualitas”  means “General Excellence”.

· Quality, simplistically, means that a product should meet its specification.

· The quality of a developed product is influenced by the quality of the production process.

· Quality of a medicinal product is measured by it’s fitness for purpose . Safety and efficacy are not separable from Quality but part of it.
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Total quality management (TQM):
· Total quality management is a systemic approach to productivity improvement using qualitative and quantitative methods and involving all stakeholders to continuously improve the quality of all products and services.

· Total Quality Management (TQM) is an approach that seeks to improve quality and performance which will meet or exceed customer expectations.

· TQM can be defined as the management of initiatives and procedures that are aimed at achieving the delivery of quality products and services.
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Quality management system:
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A quality management system (QMS) can be expressed as the organizational structure, procedures, processes and resources needed to implement quality management
· Elements of a Quality Management System
1. Organizational structure

2. Responsibilities

3. Methods

4. Data Management

5. Processes

6. Resources

7. Customer Satisfaction 
8. Continuous Improvement

9. Product Quality
Quality Assurance: 
· The quality assurance of pharmaceutical products is a wide-ranging concept covering all matters that individually or collectively influence the quality of a product. It is the totality of the arrangements made to ensure that pharmaceutical products are of the quality required for their intended use.
· Quality assurance is the process of verifying or determining whether products or services meet or exceed customer expectations. 
· Two principles included in QA are: "Fit for purpose" - the product should be suitable for the intended purpose; and "Right first time" - mistakes should be eliminated.
· It is the totality of the arrangements made with the object of ensuring that pharmaceutical products are of the quality required for their intended use.

· QA is the heart and soul of quality control

QA = QC + GMP

· To implement systems for an organisation, you need to carry out three basic steps:

first develop the system; 

second, document it (this takes the form of policies, procedures, and reference information); and 

third, inform, instruct, and train staff to use it.

                        This process is illustrated below. 
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Quality assurance system(QAS):
System: 
· System (from Latin systēma, in turn from Greek systēma, "whole compounded of several parts or members, system", literary "composition") is a set of interacting or interdependent system components forming an integrated whole.

· Systems have structure, defined by combination of components & parts which function as a unit. 
· Different departments/components adopt the rules & principle and work for same objectives (e.g to achieve quality of pharmaceuticals).
QAS:

· QAS concerned with the principles, rules, procedures & practices which are implemented  to ensure/assure quality of products.

· When the term 'quality assurance system' is used, it means a formal management system you can use to strengthen your organisation. It is intended to raise standards of work and to make sure everything is done consistently. A quality assurance system sets out expectations that a quality organisation should meet.
Features of QAS:
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Pharmaceutical products are designed and developed in a way that takes account of the requirements of GMP and other associated codes such as those of good laboratry practice (GLP) and good clinical practice (GCP).
· Product and control operations are clearly specified in a written form and GMP requirements are adopted.
· Managerial responsibilities are clearly specified in job description.
· Arrangements are made for the manufacture, supply and use of the correct starting and packaging materials.

· All necessary controls on starting materials, intermediate products, and bulk products and other in-process controls, calibrations, and validations are carried out.
· The finished products is correctly processed and checked according to the defined procedures.
· Satisfactory arrangements exist to ensure, as far as possible, that the pharmaceutical products are stored by the manufacturer, distributed and subsequently handled so that quality is maintained throughout their shelf-life.

· There is a procedure for self-inspection and/or quality audit that regularly appraises the effectiveness and applicability of the quality assurance system.

· Deviations are reported, investigated and recorded.
· There is a system for approving changes that may have an impact on product quality.
· Regular evaluations of the quality of pharmaceutical products should be conducted with the objective of verifying the consistency of the process and ensuring its continuous improvement.
Quality Assurance-Highlights:

1. Complaint handling

2. Storage of quality record and control samples

3. Stability studies

4. Registration of documents
Quality assurance department(QAD):
Department:

· A department is a part of a larger organization(system) with a specific responsibility.
QAD:
· Quality assurance departments (QAD) is a department which provide, develop and maintain a system of quality assurance management. Such system covers not only processes of sampling, working with specifications and organizing researches, but also development of documentation and techniques which guarantee satisfactory quality of products and services.
· The general objective of quality assurance department is an enhancement of product and service quality and an increase of customer satisfaction.
Activities of QAD:
1. Technology transfer

2. Validation

3. Documentation

4. Assuring quality of products

5. Quality improvement plans
Quality assurance process(QAP):

Process:
· Process or processing typically describes the act of taking something through an established and usually routine set of procedures.
· A process involves steps and decisions in the way work is accomplished.
QAP:

· Quality assurance process refers to process through which standard principles, rules, procedures & practices are implemented to ensure/assure the quality of products.
· Quality assurance is the process of verifying or determining whether products or services meet or exceed customer expectations. Quality assurance is a process-driven approach with specific steps to help define and attain goals. This process considers design, development, production, and service.
Quality control:

· Quality control is a process by which entities review the quality of all factors involved in production.
· It is primarily designed to detect & correct the defects or checking to demonstrate whether the anticipated results are compiled with or not.
· Quality control (QC) is a procedure or set of procedures intended to ensure that a manufactured product or performed service adheres to a defined set of quality criteria or meets the requirements of the client or customer.

Comparison between QA and QC:

	QA
	QC

	· QA is the sum total of organized  arrangements made with the object of ensuring that product will be of the Quality required by their intended use.


	· QC is that part of GMP which is concerned with sampling,

 specifications, testing and with in                 the organization, documentation,and release procedures which ensure that the necessary and relevant tests are carried out.


	· All those planned or systematic actions necessary to provide adequate confidence that a product will satisfy the requirements for quality


	· Operational laboratory  techniques and activities used to fulfill the requirement of Quality



	QA is company based


	QC is lab based




Good Manufacturing Practices (GMP):

· Good manufacturing practice" or "GMP" is part of a quality system covering the manufacture and testing of pharmaceutical dosage forms or drugs and active pharmaceutical ingredients, diagnostics, foods, pharmaceutical products, and medical devices
· GMP is that part of Quality assurance which ensures that the products are  consistently manufactured and controlled  to the Quality standards appropriate to their intended use
· Good  Manufacturing Practice is a set of regulations, codes, and guidelines for the manufacture of drug substances and drug products, medical devices, in vivo and in vitro diagnostic products, and foods. 
· "GMP" - A set of principles and procedures which, when followed by manufacturers for therapeutic goods, helps ensure that the products manufactured will have the required quality.
·  GMPs are guidance that outline the aspects of production and testing that can impact the quality of a product. Many countries have legislated that pharmaceutical and medical device companies must follow GMP procedures, and have created their own GMP guidelines that correspond with their legislation, basic concepts of all these guidelines remains more or less similar that is ultimate goal to safeguard the health of the patient, producing a good quality medicine or medical devices or active pharmaceutical products.

· GMP is also sometimes referred to as "cGMP". The "c" stands for "current," reminding manufacturers that they must employ technologies and systems which are up-to-date in order to comply with the regulation. Systems and equipment used to prevent contamination, mixups, and errors, which may have been "top-of-the-line" 20 years ago, may be less than adequate by today's standards. 
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CGMP:

· “cGMP” – where c = current, to emphasize that the expectations are dynamic.

· cGMP refers to the Current Good Manufacturing Practice regulations enforced by the US Food and Drug Administration (FDA).  

· cGMPs provide for systems that assure proper design, monitoring, and control of manufacturing processes and facilities.  
· Adherence to the cGMP regulations assures the identity, strength, quality, and purity of drug products by requiring that manufacturers of medications adequately control manufacturing operations.  
· This formal system of controls at a pharmaceutical company, if adequately put into practice, helps to prevent instances of contamination, mix-ups, deviations, failures, and errors.This assures that drug products meet their quality standards.

Good Manufacturing Practices Worldwide Enforcement:

· Good Manufacturing Practices are enforced in the United States by the FDA

· In the United Kingdom by the Medicines and Healthcare Products Regulatory Agency 
· In the Euorpean countries by the Euorpean Medicine Agency
· GMPs are enforced in Australia by the Therapeutically Goods Administration

· In India by the Ministry of Health, multinational and/or foreign enterprises

· Many underdeveloped countries lack GMPs

Initiation of  GMP:

· Sulfathiaziole tablets contaminated with phenobarbital

· 1941 - 300 people died/injured 

· FDA to enforce and  revise manufacturing and quality control requirements

· 1941 - GMP is born 
Purpose of GMP:

· A basic purpose  of GMP is that quality cannot be tested into a batch of product but must be built into each batch of product during all stages of the manufacturing process.

· It is designed to minimize the risks involved in any pharmaceutical production that cannot be eliminated through testing the final product.
GMP covers:
· ALL aspects of production; from the starting materials, premises and equipment to the training and personal hygiene of staff.

· Detailed, written procedures are essential for each process that could affect the quality of the finished product. 

· There must be systems to provide documented proof that correct procedures are consistently followed at each step in the manufacturing process - every time a product is made.

· GMP is the magic key that opens the door of the Quality

Ten Principles of GMP:

1. Design and construct the facilities and equipments properly

2. Follow written procedures and Instructions

3. Document work

4. Validate work

5. Monitor facilities and equipment

6. Write step by step  operating procedures and work on instructions

7. Design ,develop and demonstrate job competence

8. Protect against contamination

9. Control components and  product related processes 

10. Conduct planned and periodic audits 

QA, GMP & QC inter-relationship:

	QC
	QA
	GMP

	Is that part of GMP concerned with sampling, specification & testing, documentation & release procedures which ensure that the necessary & relevant tests are performed & the product is released for use only after ascertaining it’s quality


	It is the sum total of the organized arrangements with the objective of ensuring that products  will be of the quality required for their intended use
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Is that part of Quality Assurance aimed at ensuring that products are consistently manufactured to a quality appropriate to their intended use




GMP apply….

· GMP in solid dosage forms

· GMP in semisolid dosage forms

· GMP in Liquid orals

· GMP in Parenterals Production

· GMP in Ayurvedic  medicines

· GMP in Bio technological products

· GMP in Nutraceuticals and cosmeceuticals 

· GMP in Homeopathic medicines
Importance:
· Good Manufacturing Practice

· Good Management Practice

· Get More Production
· Give more Profit

Cost of effective GMP:

· In fact Cost benefits – positive cost benefits of GMP/QA

· Good plant lay out, Smooth work flows, Efficient documentation systems, well controlled process, good stores lay outs and stores records- These are Good manufacturing practices

· Reduction in work in process and inventory holding costs

· Avoidance of cost of Quality failure ( cost of waste, of rework, of recall, of consumer compensation and of loss of company reputation)
List of important documents  in GMP:

· Policies

· SOP

· Specifications

· MFR (Master Formula Record)

· BMR

· Manuals

· Master plans/ files

· Validation protocols

· Forms and Formats 
· Records

10 attributes of a good document:

1. Accurate

2. Clear

3. Complete

4. Consistent

5. Indelible

6. Legible

7. Timely

8. Direct 

9. Authentic

10. Authorized

Certifying agencies:
      ICH. www.ich.org                                                     WHO. www.who.int

     US FDA. www.fda.gov                                             EU/EMEA. www.emea.europa.eu
How do GMPs of different countries compare?
At a high level, GMPs of various nations are very similar; most require things like: 

· Equipment and facilities being properly  designed, maintained, and cleaned
· Standard Operating Procedures (SOPs) be  written and approved 
· An independent Quality unit (like Quality Control and/or Quality Assurance)
· Well trained personnel and management

cGMP For Finished Pharmaceuticals
1. General Provision

2. Organization & Personnel

3. Building & Facilities

4. Equipment

5. Control of Components & Drug Product Containers & Closures

6. Production & Process Control

7. Packaging & Labeling Control

8. Handling & Distribution

9. Laboratory Control

10. Records & Reports

11. Returned & Salvaged Drugs
Beyond GMP:

· Reduce pollution -( Zero discharge

· Adaptation of environment friendly methods

· Consideration for better and healthier life tomorrow

· Consideration of ethics in life

