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Abstract

Background: Ibuprofen is an orally administered, non-steroidal anti-inflammatory agent used extensively in the treatment of ar-
thritis. Many different brands and dosage forms of Ibuprofen are available in Yemeni’s Market that places health practitioners in a
dilemma of drug substitution in case of non-availability of a particular brand. In this study we take samples of the Ibuprofen (400
mg) drug from five different pharmaceutical companies in the Sana’a market to evaluate the quality of different brands of Ibuprofen

tablets with international standards.

Aim/Objective: The aim of the present study was to evaluate the quality control of five brands of Ibuprofen tablets formulation
manufactured by different pharmaceutical companies and commonly prescribed in Sana’a city. The results and findings of the pres-

ent study will be interpreted and discussed.

Methods: Five brands of Ibuprofen tablets (400 mg) were purchased from the retail pharmacy outlets and their pharmaceutical
quality were assessed by using in-vitro tests as per the British Pharmacopoeia (BP) and unofficial standards as recommended by the
manufacturers. The assessment of tablets included the evaluation of weight variation, friability, hardness, disintegration, dissolution

test, water content and assay content by HPLC analysis.

Results: The results indicated that the only one brand from five brands of ibuprofen tablets was satisfactory as they met the require-
ments of the official and unofficial quality control tests; the four brands of ibuprofen tablets not meet the required standards of both
BP and USP standards for hardness test.

Conclusion: It can be concluded that five brands of ibuprofen tablets that are available in the Yemeni’'s Market were satisfactory as

they met the requirements of the official and unofficial quality control tests.

Keywords: Quality control tests; Ibuprofen; Dissolution; Weight variation; Hardness; Friability and disintegration

. J

Volume 2 Issue 6 August 2018
© All Copy Rights are Reserved by Abdulmajed Alsaifi., et al.

Citation: Abdulmajed Alsaifi., et al. “Comparative Evaluation Quality of Different Brands of Ibuprofen 400 mg Tablets available in Yemeni's
Market”. Chronicles of Pharmaceutical Science 2.6 (2018): 724-736.


https://scientiaricerca.com/cops.php
https://scientiaricerca.com

Comparative Evaluation Quality of Different Brands of Ibuprofen 400 mg Tablets available in Yemeni’'s Market
725

Introduction

Ibuprofen (IBP) is one of the most potent orally active antipyretic, analgesic and non-steroidal anti-inflammatory drug (NSAID)
used extensively in the treatment of acute and chronic pain, osteoarthritis, rheumatoid arthritis and related conditions. This compound
is characterized by a better tolerability compared with other NSAIDs [1]. IBP is derived from propionic acid and has been approved as a
nonprescription drug since 1983 [2]. It has a pKa value of 4.5 and is poorly soluble in water (0.078 pg/mL) [3-5]. Chemically Ibuprofen
is 2-(4-Isobutylphenyl) propionic acid and its chemical structure [6] is given in the figure 1.
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Figure 1: Chemical Structure of Ibuprofen.

Indian Pharmacopoeia [7], British Pharmacopoeia [8] and European Pharmacopoeia [9] described titrimetric method for the esti-
mation of Ibuprofen (IBU) in bulk form and titrimetric as well as liquid chromatographic method for the assay of tablet, cream, gel and
oral suspension of Ibuprofen (IBU). United States Pharmacopoeia [10] described liquid chromatographic method for the estimation of
Ibuprofen (IBU) in bulk form and in tablet and oral suspension formulation. Wane and Patel [11] pointed out that there are a number of
methods have been described in the literature for the estimation of Ibuprofen (IBU) as single formulation which includes spectrophoto-
metric, spectrofluorimetric, HPLC, HPTLC, and GLC. Also numerous methods have been reported for the estimation of IBU in multicom-
ponent formulation which includes spectrophotometric, HPLC, UPLC, HPTLC and GC-MS.

The quality assessment of pharmaceutical products is a basic responsibility of Quality control (QC) unit. Quality control is con-

cerned with the finished product and any signs of defects or deviations from set of standards in pharmacopoeias [12,13].

To confirm the safety, efficacy and effectiveness of any pharmaceutical dosage form it is required to perform in-vivo and In-vitro
test. The in-vitro evaluations are performed as per the official pharmacopoeia of United States, India or other countries. The official in-
vitro quality control tests those are required to confirm the quality of pharmaceutical products are friability, weight variation, disinte-
gration, drug assay and In-vitro dissolution [14]. The aim of the present study is to evaluate the quality of different brands of Ibuprofen

400 mg Tablets available in Yemen’s Market.

Materials and Methods
Materials
Sampling

Comparative in-vitro quality control parameters between five commercially available tablet different brands of Ibuprofen were
purchased from the retail pharmacies in Sana’a, Yemen. All brands were studied through the evaluation of average weight and weight
variation, chemical content (assay), hardness, friability, and disintegration time and dissolution tests. All the tablet brands of Ibuprofen
tablets (film coated) were labeled to contain 400 mg of Ibuprofen per tablet and coded as A, B, C, D, and E (table 1). The study was done

by performing various test procedures associated to assess the quality of tablets. USP and British pharmacopoeia were used as standard

for the evaluation study. All other reagents were of analytical grade and water was double distilled.

Methodology

Weight Variation
Twenty (20) tablets from each of the brands were weighed individually using an analytical weighing balance. The average weight

for each brand as well as percentage deviations were calculated.
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Code Batch No. Manufacture Expiry date Labeled
date Strength (mg)
A B651231 01/2015 02/2018 400
B B150307 03/2015 3/2018 400
C 2949 03/2015 03/2018 400
D XQ10660 Apr 2018 400
E 70 01/2015 01/2020 400

Table 1: Brands of Ibuprofen.

Chemical content (assay)

The estimation of drug content for Ibuprofen tablets was performed by HPLC.

HPLC assay

The HPLC system (Agilent Infinity 1260, Agilent Technologies Inc., USA) has four gradient pumps incorporated with a solvent de-
gasser, injector, column oven and a diode array detector. An Agilent ZORBAX Eclipse plus C18 100 mm x 4.6 mm, 3.5 pm column was

used as the stationary phase.

Standard preparation

Pure ibuprofen powder (160 mg) was weighed into a 100 mL volumetric flask containing about 70 mL of HPLC grade methanol and
sonicated for 20 min. The resultant solution was allowed to settle and made up to volume. A 5 mL aliquot of the solution was diluted
to 100 mL to get a concentration of 80 pg/mL. The standard solution was run on the HPLC. Six injections were run for the standard to

determine the system suitability and were calibrated to see the correlations and relative standard deviation [15].

Sample preparation

Twenty tablets randomly selected from each brand were weighed and pulverized. The weight of powder equivalent to 400 mg ibu-
profen was transferred into a 100 mL volumetric flask. About 70 mL of methanol was added and sonicated for 20 min. After dissolving,
the solution was allowed to settle down and made up to volume. The solution was filtered through a 0.45 um Sartorius nylon filter and
1 mL was taken and diluted to 50 mL with methanol in a volumetric flask to get a test solution of 80 ug/mL. The sample was analysed
using HPLC. Two injections were run on each brand and the area of the ibuprofen peaks were quantified with the area of the peak of
the ibuprofen standard to get the amount of the ibuprofen in percentage present in each brand. The mobile phase was also run with
the test samples to serve as the blank [16]. Agilent Chem Station software was used to integrate and analyze HPLC peak responses for

quantitation of the peaks by area percent.

Hardness Test

A tablet was placed vertically on the Monsanto Hardness tester. The load was then applied along the radial axis of the tablet. The

weight or load required for breaking the tablet was noted down. Similarly it was done for 10 tablets.

Friability

It was performed using Roche Friabilator, 10 tablets were weighed and placed in apparatus. The apparatus was rotated at a speed
of 25 rpm. The apparatus was made to rotate for 4 min. The tablets were reweighed (W,) and compared with their initial weights and
percentage friability was obtained. Percentage friability was calculated as: Percentage friability = [(W -W,)/W.] x 100%.

Disintegration Test
Six [6] tablets from each brand were employed for this test in a freshly prepared medium, 0.1N HCI at 37°C using the BP disintegra-

tion apparatus. The disintegration time was taken to be the time no particle remained on the basket of the system.
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Dissolution Test

The dissolution test was carried out using USP apparatus II (paddle method) 5 in 6 replicates for each brand. The dissolution
medium was 900 mL 0.1N HCL which was maintained at 37+ 0.5°C. In all the experiments 5 mL of dissolution sample was withdrawn
at 0, 10, 20, and 30 min and replaced with equal volume of dissolution medium to maintain sink condition. The sampling times were
selected in due consideration for the short disintegration times. Samples were filtered and assayed by ultraviolet spectrophotometry at

A, 0f 221 nm. The concentration of each sample was determined from a predetermined calibration curve for Ibuprofen.

ma;

Data processing and analysis

After the completion of all test procedures data for all the individual tablets were recorded and separated on a different sheets

according to the manufacturer. Finally data were analyzed by using the above mentioned mathematical formula and MS-Excel®, 2007.

Results

General aspect

The present study was conducted to assess the quality of Ibuprofen 400 mg tablets marketed in Yemen. To achieve this purpose,
four different pharmaceutical companies (brands) A, B, C, D, and E were used (table 1). They were obtained from different retail phar-
macies in Sana’a and then were subjected to a number of tests. A quality control study is very important to evaluate tablet properties.
Different quality control parameters (e.g., weight variation, diameter, thickness, and content uniformity, friability, and dissolution tests)
were performed to determine the differences among various conventional Ibuprofen tablets that are available in the Yemeni drug

market.

Average Weight and Weight Variation

The weights of different brands of ibuprofen tablets were determined with the help of an electronic balance. Tablet weights should
be controlled within a tight range. This will contribute to better tablet hardness and friability. The average weight and weight variation
of the different brands of Ibuprofen tablets tested are shown in table 2 and Figure 2. It was found that the average weight of different
five brands tablets of Ibuprofen tablets ranged from 557.7 mg + 0.903 % (A brand) to 926 mg *+ 4.44% (D brand) which indicates the
use of different excipients with different weights. The weight uniformity test on the tablets indicated no significant differences in the
weights of tablets from the different brands, hence conformed to the BP specification, i.e. that not more than two of the individual
weights should deviate from the average weight by more than + 5% [17] which proves that the five brands of Ibuprofen tablets those

are available in the Trinidad pharmaceutical market passed the official weight variation test.

1000
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Figure 2: Comparison of different brands weight variation
of different brands of film coated Ibuprofen tablets.
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Brands | Average weight (mg), | Chemical content (%),
% RSD % RSD

A 557.7 £0.903 103.05 +1.86

B 635.9 +2.36 109 * 4.64

C 683.55 +1.330 106.05 +1.46

D 926 +4.44 99.95+1.93

E 617.25 £ 0.6991 101.88+0.926

Table 2: Average weight, % deviation from average weight,
chemical content, and % deviation from chemical content of
different brands of film coated Ibuprofen tablets.

Chemical Content (Assay)

The results of the assay of chemical content using HPLC analysis to determine the amount of Ibuprofen. The average percent chemi-
cal content (assay) values of the different brands of Ibuprofen tablets tested shown in table 2 and figure 3. The results of the assay of
chemical content of Ibuprofen tablets showed that the active content of all the brands were between 99.95 + 1.93 % (D brand) and 109
+ 1.46 % (B brand) of the labeled amount specified for Ibuprofen tablets. According to USP - 30, content of ibuprofen tablets must be
not lower than 90.0 % and not more than 110.0 % of the labeled amount of active drug [USP] [18]. The BP stipulates a 95%-105 % of
active drug content [17]. The brands of A, D, and E ibuprofen tablets are within the limits recommended by the BP, and USP. While, the
five Ibuprofen tablet brands (A, B, C, D, and E) are within the limits recommended by the USP. The assay results reveal the active drug
content of five Ibuprofen tablet brands met the required standard.
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Figure 3: Comparison of assay content (Percent %) of
different brands of film coated Ibuprofen tablets.

Hardness Test

Hardness of a tablet refers to the amount of pressure applied by a tablet press during tablet compression. Normally, the greater the
pressure applied the harder the tablets, also the characteristics of granulation also have a role in tablet hardness. In general, tablets
should be sufficiently hard to resist breaking during normal handling and yet soft enough to disintegrate properly after swallowing
[19]. Tablet hardness of 4 kg F is considered to be the minimum for a satisfactory tablet [20]. Sufficient tablet hardness is essential to
ensure resistance to damage during handling, packaging and transportation. The average values of hardness of the different brands of
Ibuprofen tablets tested shown in table 3 and figure 4. Average hardness was found in the range of 6.73 + 0.87 % kg/cm2 (D brand)
to 17.52 + 0.40 % kg/cm? E (E brands). Although BP recommends a crushing strength of 5-8 kg, an overly hard tablet would lower

disintegration time significantly and in turn dissolution [17]. The hardness of the tablets showed that all brands gave the highest
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crushing strength except the brand of D ibuprofen tablets is within the limits recommended by the BP. Also, hardness is referred to as

non-compendia test.

Brands | Hardness (kg/cm?) | Friability Disintegration Dissolution (30 min),
% RSD (%) time (min) % RSD
A 8.61 (*+ 1.265) 0.1 2.00 119.82 + 6.65
B 11.1 (£ 0.74) 0.03 4.05 89.5 + 8.56
C 14.67 (+ 0.45) 0.1 3.20 90.72 + 13.35
D 6.73 (+ 0.87) 0.02 16.15 89 +11.75
E 17.52 (+ 0.40) 0.06 2.40 99.3 + 6.65
Table 3: Hardness (kg/cm?), % deviation from hardness, friability percent
(%), disintegration time (min), dissolution (30 min), and % deviation from
dissolution of different brands of film coated Ibuprofen tablets.
110
108
106 oA
104 me
102 oc
100 Op
98 OE
96
94
A B C D E

Figure 4: Comparison of hardness of different brands of film coated Ibuprofen tablets.

Friability Test

It is a measure of the resistance of the tablets to shipping and abrasion by tumbling them in a rotating drum. After tumbling, the
integrity of the tablets and the weight loss are evaluated. According to BP specifications, the total weight loss should not exceed one
percent and no tablet shows any type of breakage or crack [17]. The average values of friability of the different brands of Ibuprofen
tablets tested shown in table 3 and figure 5. The average values of friability ranging from 0.02% (D brand) to 0.1% (A and C brands).
The results of friability test are less than 1% which and as per the pharmacopoeia the limit is 1% of the initial weight of the tablets so
all the brands of Ibuprofen passed to the friability test that means all these brands of ibuprofen tablets those are available in Trinidad

pharmaceutical market are having good strength and can tolerate the shocks during transportation handling of these tablets.

Disintegration Time

Tablet disintegration time is one of the very important physicochemical properties in solid dosage forms. The disintegration test
measures the time required for tablets to disintegrate into particles. This is a necessary condition for dissolution and could be the rate-
determining step in the process of drug absorption. The average values of disintegration of the different brands of film coated Ibuprofen
tablets tested shown in table 3 and in figure 6. The results of disintegration time (min) of Ibuprofen tablets were ranging from 2.00 min
(A brand) to 16.15 min (D brand).
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Figure 5: Comparison of friability percent (%) of different
brands of film coated Ibuprofen tablets.

Disintegration is the break down process of tablet into smaller particles and is the first step towards dissolution, used to determine
the disintegration time of the medication in the human body [21]. British Pharmacopeia specifies that uncoated tablets should disin-
tegrate within 15 min and film coated tablet disintegrate within in 30 min while USP specification for disintegration is 30 min both for
uncoated and film coated tablets. The results of disintegration test shows that the disintegration time of four brands (4, B, C, and E)
of film coated Ibuprofen tablet is less than 10 minutes which is less than 30 minutes (standard disintegration time for coated tablet),
means are disintegrate time very fast so the onset action will be fast. While, the disintegration time of D brand is about 16 min 15 sec
which is less than 30 minutes. It proves that all these brands of film coated Ibuprofen tablet passes the pharmaceutical quality control

limits as per the US pharmacopoeia [22].
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Figure 6: Comparison of disintegration time (min) of
different brands of film coated Ibuprofen tablets.

Dissolution Test

Dissolution is considered one of the most important quality control tests performed on pharmaceutical dosage forms and is now
developing into a tool for predicting bioavailability, and in some cases, replacing clinical studies to determine bioequivalence. Dis-
solution behavior of drugs has a significant effect on their pharmacological activity. A dissolution test was intended to determine the
percent release of the samples in 30 minutes time and the results show that all are in accordance to the pharmacopeias standards.
The average values of dissolution of the different brands of Ibuprofen tablets tested shown in table 3 and graphically in figure 7. The
obtained dissolution content at 30 minutes was found to be ranged from 89% =+ 11.75% (D brand) to 119.82% + 6.65% (A brand).
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The USP stated that not less than 80% of the labeled amount of ibuprofen should be released within 1h [22]. All brands of Ibuprofen
tablets showed more than 80% of the labeled amount of ibuprofen was released after 1h. Thus, all brands of Ibuprofen tablets which

are uncoated meet the USP specifications.
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Figure 7: Comparison of dissolution test of different brands film coated Ibuprofen tablets.

Discussion

In this study, five different brands of ibuprofen tablets (film coated) (400 mg) were obtained from different retail pharmacies in
Sana’a and then were subjected to a number of tests. A quality control study is very important to evaluate tablet properties. Different
quality control parameters (e.g., weight uniformity weight, thickness, and assay content, friability, and disintegration time and dissolu-
tion tests) were performed to determine the differences among various conventional ibuprofen tablets that are available in the Yemeni

drug market.

The pharmacopeia compliance with regard to uniformity of weight of each brand studied is important since the uniformity of dos-
age unit can be demonstrated by either weight variation or content uniformity study [22]. These either reflect indirectly or measure di-
rectly the amount of drug substance in the tablet [23]. The uniformity of weight determination for five brands of ibuprofen tablets gave
values that are within limits (table 2). There was different mean weight of all brands because of different excipient used in the different
brands. The weight uniformity test for all the brands revealed values that complied with official specifications for weight uniformity
as none of the brands deviated by up to £ 5% from the mean value (table 2 and 4) [24]. For assurance of uniform potency of tablets,
weight variation is not sufficient. The potency of tablets is expressed in terms of gram, milligrams, or micrograms of drug per tablet
and is given as the label strength of the product [25]. Although there was compliance of the weight uniformity test with each brand, the
differences in tablet weight (a reflection of their sizes), among the brands may have some negative psychological effects on clinicians
and their patients since they could raise some doubts on the general equivalence of the different brands of ibuprofen tablets (400 mg)
available. The World Health Organization model formulary advises that a patient should be placed on a particular brand, probably due
to pharmacokinetic and psychological reasons [26].

Every unit of tablet should contain the amount of drug substance equivalent to its label amount. For the evaluation of content, as-
say should be performed. The weight variation test is simplified and alternative to content uniformity test to assure therapeutic utility
[27] and is an indicator of variations in the drug content [28]. The results of the assay of chemical content using HPLC analysis to de-
termine the amount of ibuprofen present in each brand were presented in table 2 and 4. The content of Ibuprofen active ingredient in
the samples ranged from 99.95% to 109%. The USP specifications for assay are that the drug content should be less than 90% and not
more than 110 % [24]. Assay values of A, B, C, D, and E brands of ibuprofen tablets within the limits recommended by the USP. The as-
say results reveal the active drug content of five Ibuprofen tablet brands brand met the required standard. Therefore, the assay results
ascertain the presence and compendia quality of the drug in A, B, C, D, and E products. The differences of the values may be due to dif-

ferent additives and manufacturing mechanism used in different factories [25].
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The hardness of the tablets is an essential criterion in the determination of the ability of the tablets to resist chipping, abrasion, or
breakage under conditions of storage, transportation, and handling [25]. Average hardness was found in the range of 6.73 + 0.87% kg/
cm2 (D brand) to 17.52 + 0.40% kg/cm? E (E brands).

Tablet hardness of 4 kgF is considered to be the minimum for a satisfactory tablet [29]. Sufficient tablet hardness is essential to
ensure resistance to damage during handling, packaging and transportation. Although BP recommends a crushing strength of 5-8 kg,
an overly hard tablet would lower disintegration time significantly and in turn dissolution [17]. The hardness of the tablets (table 3 and
4) showed that all brands gave the highest crushing strength except the brand of D ibuprofen tablets is within the limits recommended
by the BP. However, a minimum hardness of 4 kg is essential and 6.0 kg or more will produce tablets of high compact nature [30]. This
related to one or combined factors effect on hardness. All ibuprofen brands have a hardness within the acceptable range and, therefore,

comply with the specification of USP.

A difference in tablet hardness reflects difference in tablet density and porosity. In which turn are supposed to result in different
release pattern of the drug by affecting the rate of penetration of dissolution fluid at the surface of the tablet and formation of gel bar-
rier [31].

The tablet hardness is usually assessed as an in-process-control parameter during tablet manufacture, because it is one of the most
relevant tablet properties, characterizing the compatibility of tableting materials and the mechanical tablet strength to withstand po-

tential stresses during tableting, packaging, shipping and dispensing [32].

Another measure of tablet strength, its friability is often measured because tablet hardness is not an absolute parameter of strength
since some tablets tend to cap on attrition, losing their crown portions when compressed into very hard tablets [25]. The Pharma-
copoeia (USP 30, NF 25) states that the friability value of tablets should be less than 1% and as such all the brands of ibuprofen had
passed this friability specification 0.02-0.1% (table 3 and 4). All uncoated brands had mean of the percentage loss in weight of less
than 1.0% and no tablet cracked, split or broken in the course of the test. So all brands showed compliance with BP 2005 specification
[33]. From the Friability and Hardness tests and analysis of quality, it can be opined that there are considerable variations in the prod-

uct formulations of both the companies because of the combination of other drugs and excipients [34].

Disintegration time is the rate determining step in drug absorption. The type and amount of excipients used by different manufac-
turers may influence disintegration and consequently the bioavailability of the drug. The disintegration times of the different brands
could not be predicted from their tablet crushing strength values. The results of disintegration time (min) of Ibuprofen tablets were
ranging from 2.00 min (A brand) to 16.15 min (D brand) (table 3 and 4). All the brands were complied with the USP specifications.

The satisfactory disintegration time exhibited by all the brands maybe indicative of good bioavailability as the tablets will be bro-
ken down immediately in the gastrointestinal tract presenting increase surface area for dissolution and absorption of the drug. The
disintegration time could not be predicted from the tablet hardness values as different manufacturers adopt different formulation

techniques and excipients to manipulate the disintegration and release properties of their tablets [35].

Tablets with increased hardness values tend to have increasing disintegration time. From this study, that there is no relationship
between disintegration time and hardness. In fact, the relationship between tablet hardness and disintegration is a complex one where
drug particle size, difference in excipients used and the formulation process followed by different manufacturers could impart differ-

ent characteristics to the tablet in its solid or hydrated solution form [36].

Dissolution of drug from oral solid dosage form is a necessary criterion for drug bioavailability (i.e., the drug must be solubilized in
the aqueous environment of gastrointestinal tract to be absorbed). For this reason, dissolution testing of solid oral drug products has

emerged assuring product uniformity. The results of dissolution tests in terms of dissolution efficiency and time to dissolve 50 % [25].
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Dissolution behavior of drugs has a significant effect on their pharmacological activity. In fact, a direct relationship between in
vitro dissolution rate of many drugs and their bioavailability has been demonstrated and is generally referred to as in vitro-in vivo cor-
relation. Solid dosage forms may or may not disintegrate when they interact with gastrointestinal fluid following oral administration
depending on their design [19].

From results of dissolution test was observed that all brands meet pharmacopoeia specification of dissolution test. The results re-

vealed that all brands exhibit good release of the drug to the site of absorption and may have good bioavailability.

As there are many factors affecting on the dissolution taken as a whole, this gives each product certain dissolution characteristics
which varies from brand to another. So it is not surprising to observe variation in vitro dissolution among three brands of ibuprofen

tablets (B, C, and D brands). While, the value of dissolution of a brand revealed a high variation in vitro dissolution.

The formulation of the product can have a significant effect on the rate of disintegration and dissolution and may be influenced by

the physicochemical properties of the active ingredients and excipients as well as the manufacturing process [37].

The type and amount of excipients used in tablet formulation as well as the manufacturing process are all known to affect both the

disintegration and dissolution parameters [38].

The formulation of the drug product can have a significant effect on the quality parameters such as weight variation, hardness, fri-
ability, disintegration time, dissolution profile etc. This also includes the physiochemical properties of the active ingredients and excipi-

ents as well as the procedures used in the manufacturing process [39,40].

From the results of disintegration and dissolution tests (table 4) show that increase in disintegration significantly increased drug
release rate. Fu,, et al. reported that, Orally Disintegrating Tablets (ODT) was designed to have a rapid disintegration and dissolution, so

that tablets generally have high porosity to ensure rapid absorption of water into the tablet [41].

Although all uncoated brands of Ibuprofen tablet have very high hardness, they still exhibited very good quality control parameters
such as dissolution profile, disintegration time and chemical content determination. This indicates that hardness test is not a critical

quality control parameter [42].

Therefore, quality of all the brands of ibuprofen tablets was confirmed regarding their weight uniformity, content of active ingredi-

ent, hardness, friability, disintegration time, dissolution rate, and were complied with the USP specifications,

Brands A B C D E
Average weight (mg) 557.7 635.9 683.55 926 617.25
Assay 103.05 109 106.05 99.95 101.9
Friability (%) 0.1 0.03 0.1 0.02 0.06
Hardens 8.61 11.11 14.67 6.73 17.52
Disintegration (sec) 2.00 4.05 3.20 16.15 2.40
Dissolution 119.82 89.5 90.72 89 99.3

Table 4: Compression of quality control test between different brands of film coated Ibuprofen tablets.
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Conclusion

According to the present study, it was clearly demonstrated that all five brands of the ibuprofen tablets (film coated) comply with USP
specifications for in vitro quality control tests of uniformity of weight, uniformity of content, friability, disintegration time, and dissolu-
tion except hardens test for four brands (4, B, C, and E) is highest. The USP and BP specification of maximum hardens value of 10 kg/cm?,

where the lower value of hardens is 6.73 kg/cm? and the higher value is 17.52 kg/cm?. But Hardness is referred to as non-compendia test.

Bioequivalence studies are recommended for more investigation. Also such studies may be more important in developing countries

where counterfeit and substandard drugs have become a major challenge to health care services.
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