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Abstract: Clarithromycin, an antibiotic widely used for the treatment of common infectious disease in Nigeria, is manufactured by 

different pharmaceutical companies and available in numerous brands. Fake, counterfeit and substandard pharmaceutical products are 

common phenomenon in most developing countries, yet adequate effort to monitor the quality of drugs and medicaments are not 

sufficient. This study was aimed at evaluating the quality of five brands of clarithromycin tablets sold in Amassoma, Bayelsa State, 

Nigeria. The brands were procured from pharmacy shops and analyzed for in-vitro pharmacopoeia and non-pharmacopoeia tests 

including weight variation, thickness, diameter, crushing strength, friability, disintegration time, drug content and dissolution profile. 

All the brands tested showed slight variation in weight and size not exceeding 5% of their mean value. Also their crushing strength was 

between 8.67 - 10.92kg/f which is considered acceptable for film coated tablets. Friability test results ranged from 0.01 to 0.10% and 

disintegration time was less that 30 minutes. The brands tested contained 92.22 - 96.04% of the label drug content and showed slight 

difference in their dissolution profiles as they all released more than 90% of the active pharmaceutical ingredient within 30 minutes. 

The results showed all the examined brands met standard pharmacopoeia specifications for film coated tablets. 
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INTRODUCTION 

Developing countries like Nigeria have in recent times witnessed 

increased economic activities and low income per head which 

has given rise to the proliferation of pharmaceutical industries 

and the importation of different brands of same drugs into the 

country at lower rates [1]. 

These proliferations has brought about the influx of generics 

which are less expensive [2]. Generic drugs must be 

biopharmaceutically and chemically equivalent in comparison to 

the innovator drug. Quality parameters such as strength, weight 

uniformity, content uniformity, disintegration time (DT) and  

 

 

dissolution rate must be identical for pharmaceuticals that are 

biopharmaceutically and chemically equivalent [3]. 

Generic drug decreases both the health care costs and the quality 

of the drugs [4]. This can bring about therapeutic failures and 

development of bacterial resistance. The tendency of microbes 

to resist antimicrobial therapy is a serious threat to health care as 

its rate of occurrence or prevalence and demands for prevention  

and/or treatment are on the increase [5,6]. 

The increase of pharmaceutical industries with less examination 

or inspection of manufacturers, whose existence has been 

favoured by the low cost of generic brands, creating room for the 

manufacture and circulation of substandard products as well as 
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administration of generic antibiotics at sub therapeutic/sub-

inhibitory doses has been implicated in antibiotic resistance 

[7,8]. 

There have been reports that generic drugs may not be 

therapeutically equivalent to the innovator products and 

therefore may not be as effective. Also, administration of 

generics with poor drug release properties which is also likened 

to administering sub-therapeutic doses has the capacity of 

increasing bacterial resistance[5]. 

Several other studies also showed that apart from the inherent 

ability of bacteria to develop resistance [5], antibiotic therapeutic 

failure and bacterial resistance can also be related to the misuse 

or overuse of these drugs; the observable factor being self 

medication as a result of cost of medical consultations, 

inadequate diagnosis, treatment and patients ability to procure 

antibiotics without authorized prescriptions [9]. 

Clarithromycin is a macrolide antibiotic which is at present 

being widely prescribed and used in various hospitals and 

pharmacy shops in Amassoma, South South geographical zone 

of Nigeria for the treatment of respiratory infections. Thus the 

aim of this study is to evaluate the quality of some brands of 

clarithromycin sold in Amassoma, Bayelsa State of Nigeria. 

 

MATERIALS AND METHODS 

Materials: Five brands of NAFDAC registered Clarithromycin 

tablets coded CT1, CT2, CT3, CT4 and CT5 were obtained from 

pharmacy shops in Amassoma, Bayelsa State of Nigeria. 

Clarihtromycin (Quality trading company, India), U.V. – Visible 

spectophometer (Jenway, Germany) friability, disintegration 

and dissolution apparatus (Veego, India), Monsanto hardness 

tester, All other reagents and solvents used were of analytical 

grade. 

Brand Procurement: The five brands of clarithromycin studied 

were randomly procured based on the use, availability and 

prescription frequency in  pharmacies and hospitals in 

Amassoma. 

All the five brands used were registered by the National Agency 

for Food and Drug Administration and Control (NAFDAC) the 

agency authorized for registration of drugs in Nigeria. 

 

 

Evaluation of Tablet Properties of the Marketed brands: In-

vitro properties of the tablets such as thickness, diameter, weight 

uniformity, hardness, friability disintegration and dissolution 

rate tests were evaluated using standard methods 

[10,11,12,13,14,15].  

Assay: This was done using an analytical procedure based on 

UV spectrophotometry for quantification of the drug in solution.  

Calibration Curve: This was obtained for clarithromycin in 

0.1M sodium acetate buffer solution at pH of 5.0 at absorbance 

of 205nm for clarithromycin assay. 

Statistical and data Analysis: Data were analyzed using 

(SPSS) version 20 values were expressed as mean  standard 

deviation (SD). Data were analyzed by one-way analysis of 

variance (ANOVA). Differences between means were expressed 

using Tukey HSD test. P< 0.05 was considered statistically 

significant. 
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Results of the weight uniformity test as presented in Table 2, 

showed that all the brands complied with BP [14] weight 

variation test requirements as they had coefficient variation of 

less than 5%. The order of the brands C.V. were as follows CT2> 

CT3> CT5>CT1> CT4. Weight uniformity determination in 

tablet formulations indicate the pattern of die filling as the 

granules pour into the die prior to compression [16]. 

Variation in the diameter of the oval-shaped tablets of the 

different brands of clarithromycin is presented in Table 2. 

Williams et al [17] enumerated some of the ideal properties of 

tablets to include its shape which is expected to be such that they 

easily pass through the oesophagus and should not adhere to it. 

Variation in diameter among the different brands evaluated was 

small and within acceptable limits. 

The thickness of a tablet is a dimensional variable related to the 

production process. Tablet thickness is important to ensure 

uniformity such that every production lot fits appropriately with 

selected packaging components [18]. 

Variations in the thickness of the brands were less than 5% 

which is within accepted limits.  

CT4 had the highest mean crushing strength (hardness) of 

12.75kg/f while CT5 had the lowest mean crushing strength of 

10.67kg/f (Table 2). The relatively high and varied hardness of 

the different brands may be attributed to the type and 

concentration of binder used in the manufacturing of the tablets. 

The method of granulation and compression force used could 

also affect the tablet crushing strength [19]. The results showed 

all the brands are within the acceptable crushing strength limit 

for film coated tablets (10 - 20kg/f).  

The percentage friability for all brands of clarithromycin was 

less than 1% (Table 2). Though friability has no upper or lower 

limit specified in the official monographs, conventionally 

compressed film coated tablets with friability of 1% or less are 

considered acceptable[19]. The results obtained indicate that all 

the brands of clarithromycin tablets evaluated will withstand the 

rigors of handling and transportation. 

The British pharmacopoeia [20] stated that tablets should 

disintegrate within the prescribed period of time. The results 

(Table 2) showed that all the brands disintegrated within 30 

minutes as recommended for film-coated tablets. It is interesting 

to note that there is no relationship between the tablet crushing 

strength and disintegration time test results [21] as CT1 had the 

highest disintegration time in 12mins while CT4 with the highest 

crushing strength disintegrated within 9.45 minutes. Although 

CT4 has high crushing strength (12.75  0.69), the disintegration 

time was very short indicating proper optimization of the 

formulation.  

The in-vitro assay results for clarithromycin brands as shown in 

Table 2 ranged from 92.22 to 96.56 which is within the 

acceptable range. Presence of the correct proportion of active 

pharmaceutical ingredients in a dosage form is essential for its 

efficacy and therapeutic effectiveness. Any dosage form that 

contains insufficient amount of active ingredient is considered 

fake or substandard [18].  

The dissolution rate test results of five brands of clarithromycin 

(Fig. 2) showed that all the brands released 90% of the active 

ingredient within 30 minutes(Tab.4) as specified in the 

pharmacopoeia. CT5 had the highest release of 96.1% while CT1 

had the lowest release of 91.0% after 30 minutes. The results 

suggest that none of the brands contains excipients that have the 

tendency to delay dissolution. In addition, the relatively high 

crushing strength of the tablets did not seem to have any 

appreciable effect on the drug dissolution profile[22]. 
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CONCLUSION 

Several factors and processes involved in the manufacture and 

handling of pharmaceutical dosage forms affect their safety, 

efficacy and bioavailability of the formulated drugs. Solid 

dosage formulation such as tablets is one of the most common 

medicaments used in the healthcare delivery system in Nigeria. 

The various brands of clarithromycin evaluated exhibited 

acceptable limits for hardness and disintegration resulting in 

their good drug release profile. Despite the appreciable high 

crushing strength of the brands, the average disintegration time 

was low and the release profile satisfactory. The weight 

uniformity test indicated that the five brands of clarithromycin 

analyzed conformed with pharmacopoeia specification of not 

more than 5% derivation for tablet weights of 250mg and above. 

Similarly, all the brands complied with the friability test 

specification of less than 1% loss in weight. The in-vitro assay 

and dissolution rate tests complied with the stated results in the 

pharmacopoeia. This study has shown that the different brands 

of clarithromycin tablets sold in Amassoma Nigeria are of 

standard quality. 
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