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Abstract 
  The objective of this paper is to assess the importance of quality control 
management systems in pharmaceuticals taking Neimeth International 
Pharmaceutical as a case study. To be able to do this, we adopted the descriptive 
method of analysis where mean, standard deviation, the Pareto chart, the control 
chart and process capability estimator were employed in analyzing the data. 
Results show that the degree of uniformity in the products is not of optimal 
standard. This means that the quality control system adopted by the organization 
sampled is not an efficient one. It is therefore recommended that management of 
this organization should take note of this so as to ensure their continued relevance in 
the industry. 

Introduction 
The importance of a quality control system in any manufacturing organization especially in a 

pharmaceutical firm cannot be overlooked. This is because, the products of the Pharmaceuticals are 
drug meant to cure illness or to improve the health of its users. If the drugs are not of a good quality 
standards, neither would the illness be cured nor health be improved. This could result in the 
accumulation of the drug ingredients in the body, which is another source of hazard. Upon 
independence in 1960, nearly all the pharmaceuticals used in the country were imported, but by 1982, it 
was observed that the performance level of the local pharmaceutical industry (manufacturing) had risen 
to about sixty percent (Spivey, R.N., Rucker, T.D. and Wertheimer, A.I. 1999). 

As a result of this increase in the number of manufacturing pharmaceutical firms and diversity 
in the range of their products, efforts should also be made to ensure that a good quality standard is 
maintained to give quality products to the consumers. Unfortunately, the reverse is the case. There are a 
lot of pharmaceuticals manufacturing substandard drugs that pose a lot of problems to society. Thus, a 
good and planned quality control system has to be put in place in pharmaceutical firms and efforts 
should be made to implement, monitor and control the operation. Due to the poor management of 
quality control systems in the pharmaceutical industry, increased expenses and cost due to scraping or 
rework of products, lack of uniformity in products, lack of expert and thorough supervision, 
production of substandard products, supply of defective raw materials, inadequate machineries, lack of 
good maintenance culture, loss of competitive advantage over competitors due to poor quality of 
products and lack of sustained quality improvement policies are some of the problems the industry 
encounters. These problems hinder the growth of the industry and constitute a source of worry to the 
government since products from this industry have direct bearing on the health of the citizenry and 
indeed the welfare of the populace. Hence, it becomes necessary to investigate and evaluate the extent to 
which pharmaceutical firms conform to quality management standards in Nigeria. 

This study covers the assessment of a Quality control system in a drug manufacturing 
company in the year 2003. Emphasis is laid on the quality control of the finished product. Primary 
data was obtained from Neimeth International Pharmaceuticals Pic (NIP) by oral interview and close 
surveillance of the activities of the company especially the Quality Assurance Department. 

Theoretical Framework 
Quality should be an essential characteristic of virtually all products and services. However, our 

awareness of its importance and the introduction of formal methods of quality control and improvement 
have been an evolutionary development. 

According to Montgomery (1996), Fredrick Taylor introduced some principles of scientific 
management as mass production industries began to develop prior to 1900. This focused essentially on 
technical control and efficiency at the machines. What came to be known as scientific management began with 



the efforts to improve the efficiency of organizations by Taylor, whose main works which arc shop 
management and principles of scientific management were published in 1903 and 1913 respectively. Taylor 
pioneered dividing work into tasks so that products could be manufactured and assembled more easily. This 
work led to substantial improvements in productivity. Also, because of standardized production and assembly 
methods, the quality of manufactured goods was positively impacted as well. 

Juran (1974) by a rough estimate showed that not more than twenty percent of quality defects are due 
to operator error. In well-planned and tool machining operations, operator error may be as low as one to two 
percent defects. The rest are "management controllable" (Nixon, 1971). Quality control was one of the first 
fields to be approached scientifically by business organizations. 

According to Nixon (I960), statistical methods and their application in quality improvement have had 
a long history. It is established that the credit for originating and developing the philosophy and practice of 
satisfying the customer by assuring the quality of the product must go to the late Jones and his colleagues 
which included young engineers and scientists namely Shewhart, Juran, Edwards, Dodge, Quarles, Romig, 
Torrey and Paterson of the Bell Telephone laboratories. They began their work as a small team in the 
Western Electric Company (Hawthorne plant), which is the manufacturing unit of the bell system. 

Dr Jones saw the function of his department to be the optimization of output of reliable products. 
He described the duties of his department as follows, which bears a close resemblance-to what is applicable 
to the more advanced practices of today. They are: 

(1) To develop a theory of inspection, statistical methods and new principles. 
(2) To develop methods of specifying the quality and establishing economic standards of quality 

of telephone equipment. 
(3) To maintain oversight of the quality of outgoing goods. 
(4) To study the performance of equipment in service and to guide the steps taken to prevent 

recurrence of trouble. 

Statistical quality control really came into its own during World War II. The need for 
mass-production for war related items such as bomb sights, accurate radar, and other electronic equipment, at 
the lowest possible cost hastened the use of statistical sampling and quality control charts (Mason et a/, 1999). 
At the end of the World War II, the United States enjoyed a tremendous competitive advantage as the only 
major power with its industrial base left intact. Demand for consumer products kept increasing. 
Management's priority was to make production more efficient. Little attention was paid to controlling 
product quality. 

Quality 
Montgomery (1996) said, "Quality is fitness for use." The American society for Quality Control 

say that quality is the totality of features and characteristics of a product or service that bears on its ability to 
satisfy stated or implied needs (Whittington, D. 1998). Sinha et al, (1985) said, 

"Quality's conformance with specification and price is a responsibility of the producer and a right of the 
customer". Thus, it can be said that quality is about achieving increasingly better products and services at 
progressively more competitive prices which include doing things right the first time rather than making and 
correcting mistakes. With manufactured products, quality is a combination of quality of design and quality of 
manufacture (Osanaiye, 1998). 

Determination of Quality Level 
Wild (1995) also explained that quality may be a policy option through which an organization seeks 

competitive advantage. Decision relating to quality and consequently cost will therefore be influenced by 
the policy of the organization and by the policy and behaviour of competitors in the market. Before 
launching a new product or service, a company will investigate the quality and the reliability of others 
already on the market, and their objective may then be to better their quality and/or their price. There are 
circumstances in which such a procedure for establishing quality levels is unnecessary; for example, a 
certain products must be manufactured to national or international standards. Adherence to such standards 
is often mandatory, except on some occasions, like price and quality decisions, which are often made 
empirically. Furthermore, both price and quality will often change as a result of market pressures. 



Different Economic Models for Quality Control 
In the work of Menipaz (1978), he explained that while a very important facet of industrial quality 

control is the economic design and evaluation of quality control procedures, very little has been published 
on this problem. Two basic categories of operational quality control procedures may be identified. 

1).  Sorting procedures, that is, procedures intended to separate between good and defective  
products with respect to some quality characteristics. 

2). Process control problems, that is, procedures intended to maintain the quality level of a process 
at some desires predetermined quality level. 

The survey categorizes the different models in the following manner: 
(a) Models for the economic selection of a quality level. 
(b) Models for the selection of the optimal sampling plans. 
(c) Models for the design of consecutive sampling plans. 
(d) Models for the process control. 

The first three categories deal with sorting procedures, while the last set of models deal with the 
process-control problem as seen in figure 2.4.  

(a)        Models for the Economic Selection of a Quality Level 
Enell's model (1954) presented an economic approach to the problem of determining the 

requirements for sampling plan which dealt with the vase of acceptance sampling where the alternatives 
are to accept or to reject the lot received. 

The model found the break-even point, Pb i.e. the fraction of defectives in the incoming lot for which 
the expected loss due to acceptance of the lot was equal to the expected loss from its rejection. The break-even 
point was: 

k8 = k9 = k,/p + kn        (1) 
Pb= _k1  

     K8-k11  
 

 Note: An implicit assumption is P = 0 
Where 
KK is unit cost of acceptance (cost incurred when a defective piece slipped into subsequent production 
operations). 
K1: cost of inspecting one piece (good or bad). 
Kl 1: cost of repairing or replacing a defective component once found. 
P: The unknown fraction of defectives in the lot. 
K9: Unit cost of finding a defective in a rejected lot, plus expense of correcting it. 

(b) Models for the selection of the Optimal Sampling Plans 
Hick, M. (1998) developed model for the computation of a single and sequential acceptance plans, 
including both attributes and variables which were normally distributed, which minimized the maximum 
value of a wald-type risk function of the form, 
 C (k1 ,ks,k<,)         k8(p-pc)pa + nk 1, p>pc 

K9 (pt-p)pr + nkl, p<pt Where 
C(k,,kR,kl?) is the risk function 
Pc is the critical fraction of defectives 

k8{(p-pc) is the loss due to acceptance of lot with p>pc; 
K9 (pc-p) is the loss due to rejection of loss with p< pc; 

                     Nkl is the sample numbers which equals a measure of the sampling cost. 

 

 



(c) Models for the design of a Sequence of Sampling Plan 
Lorenzen and Vance (1986) proposed a description and analysis of the interacting effects that existed 

between sequentially arranged quality control stations. An optimal sequence of sampling plans was the 
sequence defined by that set of parameters, which minimized the total cost. The minimization was for a given 
average incoming lot quality vector, known transition costs and fixed values for the conditional probabilities. 
For that given set. of parameters, the total expected cost, K, was a function only of the sampling plan 
parameters. Two different computation procedures were suggested; one used the gradient method and the 
other used a dynamic programming formulation. 

(d) Models for process control 
The important contributions in this area are by Burr (1976), Clements (1992), Flood (1993) and 

Chase and Aquillano (1977), among others. The problem of process control is one of maintaining a 
production process in such a state that the output from the process conforms to the design specifications. 
As the process operates overtime, it will be subjected to changes, which will cause the output quality to 
deteriorate. At some point, it becomes less costly to stop and or overhaul the process. 

Menipaz (1978) assumed that a machine has four possible states: two performance levels and two 
states occurring during overhauls. The model was solved first by computing the equilibrium distribution for 
an arbitrary stopping rule and then minimizing the expected cost with regard to the variable parameters of the 
rule. 

Research Methodology Area of Study 

The area studied is a drug-manufacturing firm called Neimeth International Pharmaceuticals PLC situated at 
Orcgun, Ikeja in Lagos State. It came into existence on the 291'1 of July 1997. Their employees are made up 
of permanent and casual workers. Neimeth as a member of the health care industry has the responsibility of 
manufacturing life protecting and sustaining products, which makes it a customer-oriented organization. 

Research Design 
The experimental research method was employed and the nature of the field study conducted is 
cross-sectional in nature. This method is the most suitable because of the following reasons:    

 The study was to be carried out at once.  
 It had to be conducted within the natural settings so as to generate a realistic picture of 

what was going on at a particular point in time.  
 It did not take much of respondents' time.  
   Data was gathered in a relatively short period of time.  
  The factors influencing an item(s) and the extent of its influence was determined. 

Sample Size and Sampling 
Millions of drugs are manufactured everyday in the area of study specified, which makes the 

population infinite in number. The sampling employed is the simple random sampling technique. Due to 
management and financial considerations of the firm in terms of expense and time and also appropriateness 
of sample size to data analysis methods, a sample size of twenty-five was used and a sub-sample size of the 
population is used as pilot. 

• 
Research Instrument 

Persona] observation and unstructured interview methods were employed. In particular, the-direct 
observation technique was employed because the researcher actually watched the measurements; being taken 
as they occurred and took recordings of what was seen. This method is appropriate because: 

 Research is experimental in nature. 
 Research collects observed information rather than directed or response data. 
 There is reduction or elimination of recall error. 

The research instrument reliability was tested by ensuring: 
(1) Increased  number of measurements that is,  finding the  averages of several  equivalent  



measurements of items. 
(2) Good experimental controls in terms of lighting, which was comfortable and consistent, were 

operating properly; measuring scales were reliable and consistent. 
(3) Test administrators were capable. 

Measurement of Variables 
Ratio scales arc used in this study. It has an absolute zero point. There is an implied ordering. It 

measures magnitudes, difference and proportions in differences between points. All arithmetic functions 
were used to compare number. 

Data Analysis Technique 
First and foremost, a Pareto chart is going to be constructed in order to identify the frequency of the causes of 
the variation, and then control charts are going to be constructed for particular quality characteristics of the 
drugs of interest. Variations will be identified and removed and revised control charts will be constructed, 
showing new control limits. The hypothesis that the drugs of interest exhibit uniformity throughout the 
production process and conform to specifications will also be tested using the t and chi-square formulae. 'The 
process capability ratio will also be computed from the values obtained from the X and S charts when in 
control to estimate the population of products expected to fall within the company specification limits at 
the present capability for the process, which will be done with respect to each quality characteristics. 

Control Limits 
The control limits are set on the control chart so that the sample statistics would fall within the 

control limits at least 99% of the time. The limits on the X and S charts are based upon the average of the 
statistics, X and S respectively and plus or minus three (+) standard errors of the statistic, that is X + 3SS and 
S ± Ss respectively. Factors (see appendix A) have been computed for determining the control limits for the 
various variable control charts so it is not necessary to compute the standard errors of the mean and standard 
deviation. For X-chart control limits: UCL(Upper Control Limits) = ~X + A^S 

LCL(LowQY control limts) = X- A-^S 

C/XCenter line) =  X 
While for S-Chart,  

UCL = B 4S  

LCL - B^S 

CL=~S 
Where A,,/?4 and B, are tabulated values for various sample sizes. ! 

Process Capability Ratio 
This is a method to investigate the uniformity of the process or in oilier words, the ab i l i t y of the 

process to meet its specifications. P = Probability <X<] ,S1 A + Probability (X>USU 

 
Where USL       = Upper specification limit, 

LSL      = Lower specification limit and 
P will be the fraction of products produced that will be outside of the specifications. 

Description of Features of Product for Control Charting 
For the purpose of this project we are looking at quality control in relation to the finished product 

quality characteristics that maintain the quality of the product. This study shall lay emphasis on; 



(a) Weight 
(b) Disintegration time 

 (c) Hardness 

 Weight: This helps the physician or the pharmacist in prescribing how many grammes of tablet a patient is 
to take. It must not be too little or too much. 

 Disintegration time: Disintegration is defined as that state in which no residue of the tablet, except 
fragments of un-dissolved coating, remains on the screen of the test apparatus, if any other residue remains, it 
consists of a soft mass having no palpably firm, un-moistened core. Disintegration time can also be 
described as the maximum time allowable for the tablet to dissolve in the user's system. If it takes more than 
the stipulated time to disintegrate in the system, it would pass out of the body system and would have very 
little or no effect on the user. 

 Hardness: This is how strong or firm the tablet is. It is necessary that it is not too soft neither should it be 
too hard, disintegration time might take too long in the body such that the tablet will not be efficient. If too 
soft with the slightest handling or pressure, it could break into pieces thereby not fulfilling its purpose. 

 Results and Discussions 
 The data is presented in equation form to aid understanding. The raw data that was used for the analysis arc 
collected from the company. The data is used for the Pareto chart construction, computation of the control 
chart limits, hypothesis testing and process capability analysis. 

 Data Analysis and Interpretation 
 Computation of Control Limits for Antimal Tablet Weights. 
CL        = Centre Line 
 UCL     = Upper Control Limit  
 LCL     = Lower Control Limit  
 A3 1.427 (from appendix A) 
 B4         •-• 2.089 (from appendix A) 
 B3         = 0 (from appendix A) 
 (i)         Trial Control Limits  
  
 
__     15619 
X  =     25    =624.76 

 
__ 
S  =401.23 
      25     =16.04 
 
 

X - Chart  

UCLV =VT + A^S 
= 624.76 + 1.427(16.04) 

»   647.65 

LCLX  = ~X -  A-JS 
= 624.76-1.427(16.04) 



= 601-87 

CL     =     X= 624.76 

 

Interpretation 
From the X-chart, the points for the samples 21 and 24 fall out of control. These two points are 

eliminated from the data in computing for the revised control limits. The points in the S-chart are in control 
(See fig 4.3.9). (ii)        Revision of Control Limits 

X = 15619-(595.60 +690.40) 14331   - 623.17 
25.2 23 

S = 40LQ3£10,90+11.67) 37JU6   = i6.45 
25.2 23 

X-Chart 
UCLX - X + A3S 
= 623.17+ 1.427(16.46) 
- 646.66 



 

Interpretation 
The point for samples 15, 19 and 23 arc out of control in the X-Chart. The S-chart has all its points 

for samples within its control limits. The out of control points are eliminated for computing the revised control 
limits, (iii)       Revision of Control Limits 

=    171.18- (3.45+10.18+3.83)     153.72 
X ---- ——— ----------------------  = ------- =69  

25-3  22  
-    35.72- (0.76+ 0.82 + 0.79)    33.35 
S = —~—~~—•—~~—'—•—~~—"~ - ~~~~    - 1.52 
25-3 22 

 

 
 

 

  



 

Interpretation 
All points on both the X and S S-charts fall in control. Computation of Control Limits 

for Antimal Tablets Disintegration. 

Conclusion 
This study was carried out in order to identify and improve existing Quality Control 

System, create more awareness of quality concepts, and also to determine if there is 
uniformity in manufactured products. As already mentioned, personal interview and 
observation techniques were used to gather information and data. Simple random sampling 
was the sampling method used while statistical tools, which include the mean, the standard 
deviation, the Pareto chart, the control chart, and (he process capability estimator, were 
employed in analyzing the data. It was found out that there is a partial or average degree of 
uniformity in the products produced (in respect of the finished products characteristics) as 
regards the case study used, which makes the quality control system in use unable to produce 
products of optimal quality. 

Recommendations 
(1) Attention should be paid to the problems that cause variations most frequently. 

This will 
reduce the number of stoppages during manufacturing and bring about better products. 

(2) The time intervals of thirty minutes allowed between the time samples of drugs are 
taken for 
measurements should be shortened. This will help production process to be monitored 
better. 

(3) Investigations should be carried out once the presence of an assignable cause of 
variation is 
detected on the control chart in order to eliminate it. 

 

 



(4) Control charts constructed with respect to quality characteristics should be real state of things 
and not the ideal slate after variations have been 'eliminated' in order to put a longer lasting 
solution to causes of variations. 

(5) Process control sheets displaying all quality checks should be made compulsory. 
(6) The control charts and Pareto charts should be reviewed regularly. 
(7) More staff should be employed in the quality department so that different regular samples can 

be taken and tested at different times of the day. 
(8) Training programmers that will incorporate good quality education should be put in place in 

order for workers to be well equipped with the right knowledge, skill and attitude for their 
work. 

(9) Staff should be well motivated by providing good working conditions for them, which 
includes adequate furniture, air-conditioning facilities, machinery and space. 

(10)Team spirit among workers should be encouraged as against the existing  'superior'  - 
'subordinate' relationship. 

(1 l)Quality improvement teams should be put in place.  
(12)Suppliers should be involved in quality improvement teams.  
(13)There should be effective communication between employees and management. (14)Communicate 
organization's expectations of quality to all workers.  
(15)Encourage employees to express their ideas and recommendations to improve the operation of 

the organization.  
(16)Responsibility, authority and reporting structure of the department should be clearly defined 
documented. The structure should be defined in organization charts and should be  

supported by written job descriptions for each member of staff.  
(17)Senior management should ensure that all persons are competent to carry out their duties;   ; 

training should be documented and its effectiveness assessed. 
(18)There should be regular inspection and periodic management review of the quality system. 
(19)Interpretations and data obtained in the course of inspections should be recorded in a timely 

manner to prevent loss of relevant information.  
(20)Staff should have knowledge of current technology, including computerized systems and 

information technology. 
 (21)Results of internal audits and associated corrective actions should be reviewed as part of the 

management review process. 
 (22)Management reviews should include a description of the means of measuring performance 

against target (statistical review).  
(23)Approaches such as small-scale continuous improvement processes and large scale radical 

redesigning of processes should be encouraged. 
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