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ABSTRACT 

 

The aim of the study is to establish the pharmaceutical equivalence of fexofenadine hydrochloride 120 

mg film coated tablets available in Bangladesh. The quality control parameters which are studied are 

weight variation test, thickness, friability, hardness, disintegration, dissolution and assay specified by 

BP and USP. The assay value was determined by HPLC. Out of the samples from six evaluated 

pharmaceutical companies, the potency of fexofenadine hydrochloride tablets from four companies 

was found to be satisfactory and two was poor of the range. The in-vitro dissolution studies of 

fexofenadine hydrochloride 120 mg tablets were carried out 0.1N HCl for 10 and 30 minutes using 

USP-II method. Three samples showed more than 60% drug release within 10 minutes and more than 

80% drug release within 30 minutes. Among six samples, five showed hardness within range but one 

sample did not meet up the hardness level. The % RSD of weight variation of six brands were in the 

range of ≤ 2. Disintegration time for all brand was within range 30 minutes and complies with the 

BP/USP recommendation. From the investigation, we can conclude that 70% of the pharmaceutical 

companies in the urban area produce standard drugs, whereas 30% companies produce substandard 

drugs. 
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INTRODUCTION  

 

The WHO has been tracking and documenting the 

incidences of substandard drugs. The records show 

that problems of substandard and counterfeit drugs 

are on increase as 50% of all reported cases 

occurred in the period 1993 to 1997 [1]. Most of 

these incidences (70%) were reported in developing 

countries. The report identifies that the causes of 

the poor quality of drugs in about 50% of all the 

cases the formulations did not contain any drug, 

20% contained the wrong active ingredient and 

10% the wrong amount of the active ingredient [1]. 

Only in 5% of the reported incidences, the drugs 

did contain the right active ingredient in the correct 

amounts but were judged substandard by failing 

other quality tests [2]. 9% of pharmaceutical sales 

in Bangladesh have been traced to counterfeit or 

low-quality drugs, openly sold in pharmacies [3]. 

Fexofenadine is a long lasting H1-receptor 

antagonist (antihistamine) which has a selective 

and peripheral H1-antagonist action [4]. This study 

help to evaluate and compare the quality control 

parameters of oral fexofenadine hydrochloride 120 

mg tablets of six pharmaceutical companies in 

Bangladesh. Among those two were top ranked 

pharmaceutical companies (urban), two medium 

ranked pharmaceutical companies (urban, rural), 

one multi-national pharmaceutical company 

(urban) and one low ranked pharmaceutical 

company (rural) marketed in Bangladesh. This 

present study provides a comprehensive knowledge 

about the hardness, friability, weight variation, 

disintegration, dissolution, percentage of potencies 

of fexofenadine hydrochloride 120 mg tablets and 

compares these values with their specifications 

according to the respected pharmacopoeias. One-

Way ANOVA was applied and results were 

assessed. This study will help both health 

practitioners and consumers to select quality 

products. Also, this study can provide some 

information for Drug Control Authority of 

Bangladesh to evaluate the overall quality status of 

fexofenadine hydrochloride marketed in 

Bangladesh. 

 

MATERIALS AND METHODS  

 

Sample collection: The samples for the 

investigation where purchased from different retail 

pharmacies from the following areas (Farmgate, 

Kolabagan, Sobhanbag, etc.) of Dhaka city. All the 

purchased samples were stored in the favourable 

conditions and away from direct sunlight. The 

samples were taken and verified before carrying 

out any type of experiment on them. 

 

Physical parameters: All physical tests 

parameters for the tablets are done according to 

USP (United States Pharmacopeia) and BP (British 

Pharmacopeia) [5]. The parameters are shape, 

color, appearance and size (table 1). 

 

Diameter and thickness: The thickness of a tablet 

is the only dimensional variable related to the 

process. Tablet thickness is consistent batch to 

batch or within a batch only if the tablet 

granulation or powder blend is adequately 

consistent in particle size and size distribution, if 

the punch tooling is of consistent length, and if the 

tablet press is clean and in good working order. 

Tablet thickness should be with in ± 5% variation 

of standard value [6]. 

 

Hardness: Tablets need a certain amount of 

hardness and resistance to friability, to withstand 

mechanical shocks of handling during manufacture, 

packaging and shipping [7]. Monitoring of tablet 

hardness is particularly important for drug 

products. Because it can possess real or potential 

bioavailability problems or that are sensitive to 

altered dissolution release profile. 

 

Friability: Friability is the loss of weight of tablet 

in the container due to removal of fine particles 

from the surface during transportation or handling. 

The laboratory friability tester was known as Roche 

friabilator. Conventional compressed tablets that 

lose less than 0.5 to 1.0% of their weight are 

generally considered acceptable [8]. The percent 

friability was calculated by the following formula 

[8]: 

 

 
 

Weight variation: Weight variation test is carried 

out in order to ensure uniformity in the weight of 

tablets in a batch. A fundamental quality attribute 

for all pharmaceutical preparations is the 

requirement for a constant dose of drug between 

individual tablets. 10 tablets of each batch were 

taken and weighted individually by an analytical 

balance. The average weight of the tablets was 

calculated. Then % of weight variation is calculated 

by using following formula [9]: 

 

 
 

In this way, the weight variation for 6 different 

brands of tablets were measured and the observed 

value for each sample was recorded.  

 

Disintegration: The first important step toward 

solution is breakdown of the tablet into smaller 
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particles or granules a process known as 

disintegration. The time that it takes a tablet to 

disintegrate is measured in a device described in 

the USP [10].  

 

In-vitro dissolution study: Release rate of 

fexofenadine hydrochloride tablet was carried out 

according to the general procedure of United States 

Pharmacopoeia (USP). Samples of dissolution fluid 

were withdrawn and analysed by UV 

Spectrophotometer [11]. The amount of drug 

present in the sample was calculated with the help 

of straight-line equation obtained from the 

calibration curve of Fexofenadine hydrochloride 

(figure 1).  

 

Assay of Fexofenadine hydrochloride by HPLC: 

An accurately weighed quantity of USP 

fexofenadine hydrochloride RS was dissolved in 

diluent to attain a solution having a known 

concentration of about 1.0 mg per ml. A standard 

and sample solution were injected consequently 

into suitable column of HPLC [12]. The content of 

drug present in each sample was calculated by 

comparing both the peak areas of active 

fexofenadine hydrochloride present in the standard 

preparation and prepared sample. 

To calculate the quantity the formula was, 

 

 
 

RESULTS AND DISCUSSION 

 

Price variation: Price fluctuation of different 

brands of fexofenadine hydrochloride were 

investigated during medicine collection. The 

highest price variation was found for brand F3 with 

a maximum price of 10 taka per tablet and 

minimum of 6.5 taka per tablet for brand F6 (table 

1 and figure 2). 

 

Diameter and thickness test: To prevent possible 

problems related to tablet weight and content 

uniformity, determination of the diameter and 

thickness of the tablets are very vital at an early 

stage. Among six brands, brand F1 had the highest 

average diameter (7.86 mm) whereas brand F6 had 

the lowest average diameter (5.62 mm) which 

makes it difficult for patient’s to swallow. The 

average thickness was found to be between the 

ranges of 6.06-5.02 mm (table 2). 

 

Hardness test: Materials used, amount of binder 

and pressure applied between the upper and lower 

punches during the process of compression give 

rise the hardness of a tablet. Hardness testing plays 

an essential role in product development and 

subsequently in quality control. High hardness 

value indicates increased disintegration time and 

decreased dissolution times, and vice versa [17]. 

Hardness of a tablet is not a reliable indicator for 

measuring tablet strength as formulations vary 

among different manufacturers and considered as 

non-compendial test. Tablet hardness was found 

between 11.23-7.26 kg (table 2). Brands F1, F4 and 

F5 were satisfactory for hardness but brands F2, F3 

and F6 did not comply with this requirement. 

 

Friability test: Friability testing is considered to 

assess the capability of the tablet to withstand 

abrasion during packaging, handling and shipping 

which can lead to capping, chipping, abrasion or 

even breakage of the tablets [31]. It is now 

included in the USP [28] as a compendial test and 

the specification for friability is 1%. It was found 

that 6 different brand of fexofenadine tablets were 

in accordance with the stated U.S.P guideline 

(Table 2). 

 

Weight variation test: The weight uniformity test 

is a satisfactory method of determining the drug 

content uniformity in tablets. Among them, brand 

F6 did not meet the specification of ± 10% because 

of its minimum deviation of 1.6%, but the other 

brands have average weight within the acceptable 

limit (Table 2). 

 

Disintegration test: If a product fails to 

disintegrate, it will presumably fail dissolution 

criteria because the disintegration tests do serve as 

a component in the overall quality control of tablets 

manufacturing. According to BP specification, film 

coated tablets should disintegrate within 30 min, 

while the USP specifies that both uncoated and 

film coated tablets should disintegrate within 30 

min [20]. All brands of fexofenadine hydrochloride 

tablets were immediate release tablets and 

maximum time for disintegration was found 321 

sec in case of brand F3 (Table 2). 

 

Dissolution test: To comply with USP standard for 

Fexofenadine hydrochloride at least 60% of must 

be dissolved within 10 minutes and at least 80% 

must be dissolved within 30 minutes [25]. Inter-

brand comparison showed that brand F1 and F5 

had maximum drug release within the first 10 

minutes (90.11%, 95.86%) in dissolution test, 

while brand F2 released only 34.13% of drug after 

this time. After the 30 minutes interval, brand F1 

and F5 showed maximum drug release (95.86%, 

106.58%) and brand F2 exhibited minimum drug 

release (43.51%). From the data, it can be assumed 

that variation in dissolution profile of different 

brands due to manufacture by different companies 

using different excipients in different ratio (table 

3). 
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CONCLUSION 

 

Although Fexofenadine has been manufactured in 

generic form since 2011, it is the most popular 

choice of antihistamine used for the treatment of 

allergy symptoms, such as hay fever, nasal 

congestion, and urticarial. Close monitoring of 

different process in pharmaceutical industries will 

reduce the production time and cost, as well as will 

improve the quality of the produce. Out of the 

tablets of six evaluated pharmaceutical companies, 

the potency of fexofenadine hydrochloride tablets 

from four companies was found to be satisfactory 

and two was poor of the range. Finally from the 

testing, we can conclude that 70% of the companies 

in the urban area of Bangladesh are of standard 

quality, whereas 30% companies provide 

substandard drugs. It was noted that some of the 

local companies has very low price as compared to 

the multi-national companies having the same good 

quality but some local companies has nearly the 

same price as that of multi-national with low price. 

The drug administration should make new policy 

and drug acts to stop adulteration and control 

substandard drugs. Extend their regulatory mandate 

to cover manufacturers of marketed pharmaceutical 

product particularly with regard to inspection of 

GMP compliance, and impose rigorous 

requirements for labelling and certificates of 

analysis for consignments moving in international 

commerce. Introduce regulations that require APIs 

and all other starting materials intended for the 

formulation of medicinal products to be clearly 

labelled “for pharmaceutical use” or with a suitable 

pictogram. However, products of some less known 

local pharmaceutical industry needs developments 

in quality and should be strictly monitored for 

manufacturing of substandard drugs. 
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Table 1: Information about different Fexofenadine hydrochloride 120 mg samples 

Brand code Batch No. Expiry Date Dosage Price(BDT)/Tablet Shape Colour 

F1 6J01457 05.08.2018  

 

 

120 mg 

 

8 Oval White 

F2 16008 20.07.2018 7 Round Cyan 

F3 A9 30.07.2018 10 Oval Peach Orange 

F4 SZH306 30.07.2018 7 Round Persian Red 

F5 17919 30.07.2018 8 Oval Off White 

F6 5009 30.10.2018 6.5 Oval Off White 

 

Table 2: Summary of the quality control parameters performed on different samples 

Brand  

Code 

Diameter 

(mm) 

Thickness 

(mm) 

Friability  

(%) 

Hardness 

(Kg) 

Weight 

Deviation 

(mg) 

DT 

(sec) 

Potency  

(%) 

F1 7.86 ± 0.01 5.54 ± 0.07 0 9.311 ± 0.61 302 ± 1.2 95 ± 3.46 96.46 ± 0.81 

F2 6.65 ± 0.03 5.27 ± 0.08 0 7.258 ± 0.86 402 ± 1.5 50.67 ± 2.58 96.36 ± 1.18 

F3 6.62 ± 0.03 6.06 ± 0.11 0 11.23 ± 0.87 421 ± 0.9 321 ± 55.32 96.48 ± 1.31 

F4 6.13 ± 0.03 5.11 ± 0.06 0.03 8.999 ± 0.86 361 ± 2 42.5 ± 4.55 91.34 ± 1.22 

F5 6.56 ± 0.02 5.02 ± 0.08 0.03 10.23 ± 0.95 337 ± 1.24 61.17 ± 4.75 93.3 ± 1.85 

F6 5.62 ± 0.04 5.52 ± 0.08 0 7.298 ± 0.88 433 ± 1.6 44.83 ± 3.60 97.29 ± 1.28 

*Values are expressed as mean ± SD 

 

Table 3: In vitro dissolution of fexofenadine hydrochloride tablets of different samples 

Time 

(min) 

% Drug Release 

F1 F2 F3 F4 F5 F6 

0 0 ± 0 0 ± 0 0 ± 0 0 ± 0 0 ± 0 0 ± 0 

10 90.11 ± 3.74 34.13 ± 1.73 40.96 ± 8.06 49.8 ± 4.89 95.86 ± 3.27 70.73 ± 7.84 

30 95.86 ± 3.56 43.51 ± 5.96 55.76 ± 7.24 56.58 ± 4.39 106.85 ± 8.8 77.08 ± 9.15 

*Values are expressed as mean ± SD 
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Figure 1: Standard curve of Fexofenadine hydrochloride 

 

 
Figure 2: Price variation of different brands of fexofenadine hydrochloride 

 

 
Figure 3: HPLC report of Fexofenadine hydrochloride standard 
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Figure 4: HPLC report of Fexofenadine hydrochloride sample F1 and F2 

 

Figure 5: HPLC report of Fexofenadine hydrochloride sample F3 and F4 

 

Figure 6: HPLC report of Fexofenadine hydrochloride sample F5 and F6 
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