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ABSTRACT: 

The pharmaceutical products or drugs are directly 

delivered tocustomer’s body system, so need to 

assured that products must meet their specifications 
such as quality, purity and safety. Maintaining 

quality of such products havegreat challenge for 

pharmaceutical Industries which could be achieved 

by total quality management (TQM).TQM an 

organizational approach that focuses on quality as an 

overarching goal, aimed at the prevention of defects 

than detection of defects. Quality assurance and 

quality control department in all pharmaceutical 

industry maintain such quality. 

The success of quality management depends on 

various guidelines like Good Manufacturing 

Practices, Good Laboratory Practices, along with 
implementation of Total Quality Management, Six 

Sigma, Change Management/ Change control/ 

Deviation Management, Out of Specifications 

(OOS), Out of Trend (OOT), Corrective & 

Preventive Actions (CAPA). 

Keywords: Total Quality Management, Out of 

Specification, Out of Trend, Pharmaceutical 

Industries and Corrective Action and Preventive 

Action. 

 

I. INTRODUCTION: 
The pharmaceutical industriesarevital 

segment of the health care system that conducts 

research, manufacturing and marketing of 

pharmaceuticals, biological products and medicinal 

devices used for the diagnosis as well as treatment 

of diseases [1].If products are not of appropriate 

quality then they could beresult in severe adverse 

effects or even death of the consumers or patients. 
Initially concept of total quality control is used that 

quality is assured just on basis of quality control 

parameters[2]. But this concept of TQM involves 

building quality in a pharmaceutical product as it 

involve complete records such as standard operating 

procedures for every step, validation records, master 

formula records and batch production records etc[3]. 

This review includes information about quality, 

quality management, current status and need of 

TQM. This article describes TQM as multifaceted 

approach for quality management of 

pharmaceuticals by utilizing various quality 
management approaches such as quality by design, 

good manufacturing practices, quality risk 

management etc. leading to high quality products[4, 

5].  In figure 1Design Do Analyze Act (DDAA) 

cycle 

 

II. THE BASIC COMPONENTS OF TQM 
2.1 Design: Establish the processes necessary to 

carry out quality test. 
2.2 Do: Implement the processes. 

2.3 Analyze: Monitor and measure processes and 

products against Policies. 

2.4 Act: Take action continuously for improving 

quality of product. 
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Figure 1: Design Do Analyze Act (DDAA) cycle 

 

III. MANAGEMENT OF QUALITY IN DIFFERENT AREA OF PHARMACEUTICAL 
Various phases of TQM approach are described figure 2. 

 

 

Activity report 

Internal Audit 
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Figure 2: Various approaches in pharmaceutical industry 

 

3.1Research and development:TQM also plays 

very relevant role in quality management in research 

and development process. It involves following 

points: 

3.1.1 Good Laboratory Practices (GLP) 

1. It strictly controls the use of animals during 
experiments in laboratory. 

2. TQM in GLP involves following points. 

3. Prepares protocol or master schedule sheet for the 

study. 

4. Maintain copy of protocol, required for 

conducting study in the laboratory. 

5. Periodic analysis of equipment through which 

study is to be carried out. 

6. Documentation if any change in approved 

protocol of the study then there should be 

documentation along with reason for approval of the 
change. [6, 7]. 

 

3.1.2 Good Clinical Practices (GCP) 

It strictly control over use of human beings 

in clinical trials. The approaches for GCP are almost 

similar to that of GLP. The major difference being 

that before involving any subject or human being 

into the clinical trials study. A complete duly filled 

informed acquiesce form should be taken from 

subjects along with their signature to make sure that 

subject is known about clinical trials study. These 
records should be documented [8, 9]. 

If patient rebel during the study then number of rebel 

along with reason should be documented. 

 

3.2 Manufacturing:In production, it include 

manufacturing of both raw materials and API, 

production and packaging of dosage form, along 

with pilot plant scale up activities[10]. 

3.3 Post marketing surveillance:Management of 

quality is based on market survey which is based on 

post marketing surveillance, involves change 

control and its documentation if any change is 
required in the approved process[11]. 

3.4 Healthcare:Quality management in healthcare 

involves following points: 

Patients focus: healthcare organization depends on 

the patients, should meet patients’ requirements and 

aim to exceed their expectations[12]. 

3.4.1 Leadership:Leaders establish direction of the 

organization. It creates and maintain the internal 

environment in which people could be fully achieve 

the organization’s objectives[13]. 

3.4.2 Process and system approach to 
Management:A desired result is achieved more 

efficiently when activities are managed as a process. 

Identifying, understanding, and managing the 

system for effectively archiving objective of 

organization[14]. 

3.4.3 Continual improvement:Continual 

improvement of the organization’s means overall 

performance should be a permanent. 

 

IV. IMPLEMENTATION OF QUALITY 

IN PHARMACEUTICAL INDUSTRY: 
4.1 Six sigma 

The six sigma could be defined as the 

methodology of continuous improvement aimed to 

reduce defects which could be used along with lean 

management principles. Six sigma principles are 

must in pharmaceutical industries in order to provide 

a zero defect product with quality, safety and 
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efficacy towards the consumer. Today, many 

companiesselect six sigma for improving efficiency 

of design, manufacturing, with reducing costs. This 

implementation of six sigma and lean management 

in together improves the entire quality of the 

pharmaceutical industry with a minimal cost [15, 

16]. 

The six sigma is an essential tool for failure 

analysis to rectify the errors in most of the 
pharmaceutical industries and its implementation is 

an essential to enhance the customer satisfaction 

with reduce the cost[17]. 

Benefit: The successful cases of Aspen Medical 

Europe Limited (hereafter called Aspen Medical), 

are the best examples that explain the need of six 

sigma in a pharmaceutical industry. For a success of 

quality product with minimized cost[18]. 

To understand the six sigma for basic learners, it 

could be best understand with the help of given in 
Figure 3 

 

 
Figure 3: The basic concepts of six sigma and DMAIC principles[19] 

 

4.1.1 Implementation of six sigma is perform by 

different ways in pharmaceutical industries: 

Companies require employee with six sigma 

certification. It proof that employee has taken course 

of six sigma and has knowledge to run production 

process systematically. 

Pharmaceutical companies that has offering six 

sigma course in their company. This help older 

employee to attain six sigma certification course and 
improve their performance. 

Many companies send their employee for training 

for six sigma course[20]. 

 

4.2 Out of specification (OOS)  
OOS can be defined as those results of any 

procedures which may fall out of specified limits, 

which are represented in the official monograph or 

compendia. The arising of OOSin any procedure 

indicates that procedure are not in control which 

result in rejection of final products which could be 

an ultimate loss for any pharmaceutical industries. 

So that it is an important criteria to address the OOS 

results. This could be eradicate by laboratory 

investigation by changing the errors in the standard 

operating procedures and to address by quality 

control officer by additional laboratory testing[21]. 

In a deep study, the OOS could be eradicated in three 
phases- 

Phase I:Laboratory investigation 

Phase II:Full scale investigation 

Phase III:Review of product development. 

This OOS could be easily understand by 

taking the case study of apotex (Commercial 

Stability Program-Medicinal Products), the main 

aim of this program is to address the stability issues 

associated in the formulation with the marketed 
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package. It is addressed in this case study that 

investigation of OOS is an important criteria and 

reporting immediately the oos results to the 

authorities is an important agenda by the laboratory 

quality control staff [12][22]Figure 4. 

 
Figure 4: Out of specification 

 

4.3 Out Of Trend (OOT):The Astra Zeneca 

defined OOT as an out of trend is an important 

regulatory or quality assurance parameter that is 

must to be addressed in a pharmaceutical industry in 
order to minize the errors and to deliver a stable 

pharmaceutical products. This can be defined as an 

out-of-trend (OOT) result is a stability result that 

does not follow the expected trend, either in 

comparison with other stability batches or with 

respect to old results or existed results, This a 

challenge in pharmaceutical companies always to 

identify OOT stability data and how to address this 

out of trend stability results. The identification of out 

of trend results is a very challenging task in the 

degradation and impurity analysis. The 
implementation of an OOT procedure for 

commercial stability batches [23, 24]. 

The OOT could be better understood by taking a 

case study as an example presented by Dr Pradeep, 

Quality control manager, Haffkine Bio-Pharma. 

Corp. Ltd., Mumbai. 

Example- 

The specificationlimit for assay is: 95.0-

105.0% w/w of label claim and the result obtained 

was 95.8 % w/w, even though the results are within 

the specified limits but it is must to compare the 

result with the previous data, if it found the average 

value of the trend is 99.05 w/w, then this batch result 
of 95.8 w/w is called as Out of trend (OOT). The 

OOT can be best understood by reading various 

documented literatures, however OOTissues in most 

of the pharmaceutical issues like product stability, 

raw materials are less understood but became a hot 

core interest for regulatory authorities.  

 

4.4 Corrective and Preventive actions (CAPA) : 
The CAPA is an important quality management 

principle can be defined as corrective action to 

eliminate detected nonconformity and as an action 
to prevent the occurrence of non-conformity.  

The CAPA could be analyzed with its subsystems, 

The CAPA can be better understand with the help of 

case study of Massachusetts specialty pharmacy of 

Washington where a toxic fungus contaminated the 

steroidal injection lead to death of 25 people in 

various states. The FDA investigated this case and 

clearly expressed their opinion that implement of 

CAPA in every pharmaceutical MNCs is very much 
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essential to prevent these type of mishaps and can 

produce zero defect and safe products to customer at 

economical rates[25]. 

 

 
Figure : CAPA: Five step process 

 

V. SOFTWARE USED FOR MANAGEMENT OF QUALITY  IN PHARMACEUTICAL 

INDUSTRY: 

  

5.1 Ample logic software:It provides,automated 

and computerized solution to pharmaceutical 

industries. It is used for various purpose 

likeCAPA,OOS,OOT etc.in implementation of 

quality in pharmaceutical industry[26]. 

 

5.1.1CAPA tracking software:This software helps 

by identifying and taking corrective action .Ample 

logic CAPA is important tool for better of business 
process used to design new 

pharmaceuticalproductsor redesigns existing 

one[27]. 

It has 3 important steps: 

 Identifying root cause of problem 

Impact assessment 

Recommending CAPA 

 

5.1.2Change Control Management:Change 

control software will keep record of each & every 

change made to material,methods, equipment and 
software and that are properly documented, 

validated, approved and verified it[28].  

This process starts by requesting change made by 

internal user client. Next option is called change 

control auto-motion that improves transparency 

throughout process. 

In this way, change control is managed by using this 

software. 

 

5.1.3out of specification (OOS):This software 

describes results are within range or out of 

range.This software has various key feature which 

are as follow: 

a)Simplified OOS:-Reports provides information  

without manual data entry as everything is done 

automated with this feature issue are corrected on 

time & error are drastically reduced. 

b)Phase wise investigation:Takes place by 
software  when OOS is reported finally, it is 

subjected to future investigation  with aid of this 

features tasks brought are re analyzed re-testing re-

sampling & crosschecked for compliance with 

regulatory bodies. 

c)Automated alter & notification:Uses are notify 

directly through emails that are seut automatically to 

users email account. 

OOTsolution is to be transmitted into current 

process within a short, this compression tracking & 

trending will automatically generate metric reports 
& summarized reports with a click of a button. 

 

VI. CONCLUSION: 
The implementation of quality 

management systems in pharmaceutical industry is 

very essential in order to deliver a quality,safety and 

zero defect product at an economical rate.Also in 

order to minimize the mishaps or dangerous 

contaminations in a pharmaceutical products. These 
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principles are very much essential, The OOS & OOT 

are very much essential in a pharmaceutical 

company to give assurance on the quality of 

products. The change management system plays an 

important role in the pharmaceutical companies to 

come up with innovative, safe and clinically 

approved drugs at cheaper cost.  
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