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ARTICLE  INFO Abstract 

 
Losartan potassium, a non-peptide angiotensin II receptor antagonist, is prescribed by the 

physicians for hypertension treatment. In Aden governorate, Yemen, losartan is available as 

oral tablets and tablets combining losartan potassium and hydrochlorothiazide. A study 

comparing generic brands of 50 mg Losartan potassium tablets to their reference brand was 

conducted to determine their pharmaceutical equivalency. The study involved quality control 

parameters and in vitro dissolution studies using the USP method. The results showed that 

the seven brands of losartan potassium tablets met the specified criteria for immediate-release 

tablets, with the drug content ranging from 95.69% ±1.97 to 99.62% ±1.57. The reference 

brand LC-1 and the generic brands LC-2 and LC-3 achieved fast drug dissolution of about 

80% within 30 minutes, while the generic brands from LC-4 to LC-7 gave drug dissolution in 

the range of 76.09–78.07. The dissolution kinetics of the seven brands followed the Weibull 

model, with similarity factors exceeding 50%, differences in dissolution efficiencies less than 

10%, and a mean dissolution time between 10.93 and 13.57 minutes. In conclusion, the 

commercially generic brands of Losartan potassium tablets were pharmaceutically equivalent 

and could be used interchangeably with the reference brand. 
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1. Introduction  

 One unexpected and potentially dangerous adverse 

drug event that could go unnoticed or unreported is drug 

ineffectiveness (DI). Since DI represents the performance 

of a medicine in a real-life population, unexpected or 

inexplicable ineffectiveness may be a crucial event to 

report in pharmacovigilance and pharmacoepidemiological 

investigations. Pharmacovigilance, which focuses on 

medicine efficacy, quality, and safety, helps regulate the 

pharmaceutical sector. Post-marketing surveillance 

monitors a medication's safety following approval for sale 

[1]. The existence of multisource generic medicines, either 

clinically prescribed or over-the-counter dispensed, 

requires monitoring their equivalency to the innovator 

medicine to guarantee effectiveness and safety upon 

administration. The World Health Organization (WHO) has 

identified the prevalence of unregistered or counterfeit 

medications, which may have low levels of the active 

component, no active ingredient at all, counterfeit 

packaging, and substandard quality. It is thought that 

counterfeit pharmaceuticals pose a higher risk to health 

than substandard ones. The use of inferior and counterfeit 

drugs is a major source of morbidity and mortality, as well 

as a loss of public trust in pharmaceuticals and healthcare 

institutions. Substandard and counterfeit medications are 

substantially more prevalent in underdeveloped nations [2, 

3].  

 To determine if multi-source medications are 

bioequivalent, in vitro dissolution studies can be used 

instead of in vivo bioavailability and bioequivalence 

studies, saving both resources and time. The 

Biopharmaceutical Classification System (BCS) 

demonstrates the bioequivalence of class 1 (high solubility-

high permeability) and class 3 (high solubility-low 

permeability) drugs through in vitro studies. The 

biopharmaceutical stage of the tablets can be evaluated 
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using in vitro pharmaceutical equivalency studies. The 

pharmaceutical equivalency and interchangeability of 

multisource medications with the innovator can be proven 

by quality control tests such as weight uniformity, 

hardness, disintegration, and friability, as well as the drugs' 

dissolution profile performance [4, 5]. The USP-NF 

outlines the official dissolution apparatus and provides 

instructions for performing dissolution tests on a variety of 

drug products, including tablets, capsules, and other 

distinctive products such as transdermal products. The 

Food and Drug Administration (FDA) may recommend a 

specific dissolution procedure for a medicine or specify one 

in the USP-NF monograph for that product [6]. 

 Yemen has been unable to avoid the numerous chronic 

illnesses, such as hypertension, that have also affected other 

Arab nations and the developing world in other areas. The 

disease is complicated and multifaceted, including a 

number of risk factors, environmental variables, and 

physiological systems, and it is a precursor factor for the 

occurring cardiovascular (CV) diseases. Equally complex is 

the management and treatment of hypertension [7]. Drug 

selection for hypertension is influenced by age, 

comorbidities, ethnicity, pregnancy, and other factors, 

requiring individualized treatment strategies. 

Antihypertensive pharmacological classes that include β-

adrenergic blockers, calcium-channel blockers, 

angiotensin-converting enzyme inhibitors (ACE inhibitors), 

and diuretics are employed. Potassium-sparing diuretics, 

loop diuretics, thiazide, and thiazide-like diuretics are the 

four subgroups that make up the diuretics group [8]. The 

cornerstone of managing hypertension is maintaining a 

healthy lifestyle, regardless of blood pressure level. It 

reduces total CV risk and enhances antihypertensive 

medications' effectiveness in decreasing blood pressure [9]. 

 DuPont-Merck laboratories developed losartan 

potassium (LP), a BCS class 1 drug, which was approved 

by the FDA on April 14, 1995, as a therapy for 

hypertension. It is well tolerated in heart failure patients 

and has a license for the prevention of strokes [10, 11]. It 

functions as an alternative to the frequently used treatment 

for chronic diseases by selectively blocking angiotensin II 

receptors, which has a slow and long-lasting 

antihypertensive effect [12]. It is available as tablets that 

are sold under different commercial brands, both on their 

own and in combination with hydrochlorothiazide. 

 The study aimed to employ the in vitro dissolution 

specification in the USP monograph for losartan potassium 

tablets to determine the pharmaceutical equivalency of 

seven commercial brands of losartan potassium film-coated 

tablets that contain 50 mg of losartan and are prescribed in 

the Yemeni governorate of Aden. Statistical equivalency 

indicators include the mean dissolution time, efficiency, 

and similarity factor dissolution. 

2. Materials and Methods 

2.1 Materials 

 The Losartan potassium standard was received as a gift 

sample (Modern Pharmaceutical Company, Yemen). We 

purchased seven commercial brands of 50 mg film-coated 

losartan potassium tablets from local pharmacies in Aden 

governorate, Yemen. Brand LC-1 was considered a 

reference brand, and the six others were generic brands 

(LC-2 – LC-7) from six countries of origin. 

2.2 Samples collection  

 An investigation of the commercial brands of 50 mg 

LP film-coated tablets was conducted in the local 

pharmacies in Aden governorate, Yemen. The inquiry 

includes a search for the brand names, the nation of origin, 

the batch number, the dates of manufacturing and 

expiration, the price, and whether or not the product 

package leaflets or Google provide information about the 

excipient. 

2.3 Evaluation of the commercial brands LP film-coated 

tablet  

2.3.1 Physical evaluation  

 The seven commercial products of LP film-coated 

tablets included in this study were assessed physically in 

terms of appearance, shape, and color. 

2.3.2 Weight uniformity, and thickness 

 A digital weighing balance (AND HR-250, Japan) was 

used to measure the weight of each of the seven brands' ten 

tablets, both individually and collectively, to ensure weight 

uniformity. A micrometer screw gauge was used for 

measuring the thickness of ten tablets of each brand [13]. 

 eviation 
Average  eight

   
   of  eviation          

2.3.3 Hardness 

 Hardness plays a crucial role in determining how 

resistant a tablet is to breaking, abrasion, and chipping 

during handling, shipping, and storage prior to use. The 

weight of the material used, the pressure applied for 

compression, and the distance between the two punches of 

the tableting machine at the time of compression all have 
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an impact on the tablet's hardness [14, 15]. By using the 

hardness tester (Monsanto, India), the hardness of the ten 

tablets individually of each brand was assessed 

to determine the force needed to break the tablet. 

2.3.4 Friability 

 The randomly selected ten tablets of each product were 

first weighed and placed inside the friability tester 

(Thermonik, India) at a speed of 25 rpm for 4 minutes (100 

rounds), after which they were dusted and weighed. The 

weight reduction percentage was obtained using the 

equation below [16]: 

             
                            

              
          

2.3.5 Drug Content 

 One tablet from each brand was dissolved in an 

appropriate amount of distilled water, and the volume was 

finished to the mark with the same solvent in a 100-ml 

volumetric flask. This solution was diluted with distilled 

water in a 25-ml volumetric flask. The solution was diluted 

with distilled water to a concentration of  5 μg/ml before 

centrifugation at 3000 rpm for 30 minutes. The absorbance 

was measured at wavelength 254 nm using a UV 

spectrophotometer (Lasany UV-VIS-L1-295, India). The 

concentration of LP was calculated using a calibration 

curve equation. Following that, the LP percentages 

contained in one tablet of the seven brands were 

determined and compared to the LP standard [4]. 

2.3.6 Disintegration time 

 Six tablets from each brand were randomly selected 

and examined using the disintegration instrument (Erweka 

ZT41, Germany). One tablet was placed in each tube of the 

apparatus basket and submerged in one liter of distilled 

water  The temperature was previously set to 37 ±2 ˚C  The 

time required for complete disintegration of the six tablets 

was determined [16].   

2.3.7 In vitro dissolution studies 

 The in vitro dissolution tests were conducted using the 

USP dissolution equipment type II, paddle method, to 

determine the dissolving rate of LP from the seven brands. 

The dissolving media was 900 ml of distilled water, with 

the temperature set to 37 ±0.5 °C and the paddle rotating at 

50 rpm [17]. One tablet was placed in each vessel. At 

intervals of 5, 10, 15, 20, 25, 30, 45, and 60 minutes, a 5 ml 

volume of sample was removed from each vessel and 

replaced with equal volumes of dissolving media kept at 

the same temperature. A spectrophotometer was used to 

detect absorbance at 254 nm. The concentrations were 

determined with the linear equation of the calibration curve 

of LP, and the amount dissolved was expressed as a 

percentage. Then dissolution rate curves were plotted based 

on the amount dissolved (%) versus time (minutes).   

2.3.8 The statistical analysis of the evaluation 

parameters 

 The data of the assessment parameters were calculated 

and presented as the mean values with the standard 

deviations (±S.D.) for seven brands of LP. 

2.3.9 Dissolution data modeling 

2.3.9.1. Dependent drug modeling 

 The dependent drug modeling was used for 

comparison the in vitro dissolution rate data of the seven 

brands of LP film-coated tablets. The following models' 

equations were used to determine the best model that 

describe the dissolution kinetics of LP based on the values 

of R
2
 [18, 19]: 

 Zero-order model:              ………. 3 

 First-order model:        t ………. 4 

 Higuchi-model:           
    ………. 5 

 Hixson-Crowell-model:   
   

           t 

………. 6 

 Korsmeyer-Peppass-model:            

                     

 Weibull model:                 (        )  

………. 8 

 Where (M°) is the initial drug content at time (t°), (M) 

is the remaining drug content at time (t). The zero-order 

model is the drug dissolved (%) versus time (t), the first-

order model is the amount remaining of the drug against 

time, the Higuchi model is the drug dissolved (%) against 

square root of time (t
2
), and the Hixson-Crowell model is 

the cubic root of the undissolved drug (%) against time (t). 

The Korsmeyer-Peppass model is the log of the dissolved 

drug (%) versus log time (log t); for Weibull, the drug 

amount dissolved (Mt) in the time (t); (M∞) is the 

maximum drug amount dissolved in an infinite time; and 

(β) is the exponential curve shape  
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2.3.9.2. Independent drug modeling 

 An independent drug modeling uses the similarity 

factor (f2), the dissolution efficiency (DE%) and mean 

dissolution time (MDT) to statistically compare the in vitro 

dissolution data of the seven brands of LP [2, 18]. 

f2   5 log [√{    
 

n
∑ ( t - Tt)

2
}  n

t       ]      9 

Where (n) are the time points, (Rt) and (Tt) are the 

percentages of the dissolution of the reference and test drug 

products, respectively. The acceptable range of f2 is 

between 50 and 100. For the dissolution efficiency, the 

dissolution of the test brand is similar to the reference 

brand when the drug dissolved percentage at each time 

point does not differ by more than 10%. 

         
AUC 

t

 
∞  
t∞
               

Where (AUC) is the area under the dissolution-time curve 

from zero time (t ) to the last time (t∞), and ( ∞) is the 

mean of the drug dissolved (%). 

M T   
   (ti -   i)

 ∞
         

 here ∑(ti - Δ i) is the of the subtracting of the time and 

the drug dissolved ( ), and ( ∞) is the drug dissolved at 

the last time. 

3. Results and discussion 

3.1 Samples collection  

 Table 1 displays the findings of the investigation for 

the commercial brands of LP film-coated tablets. 

According to the survey, seven different commercial 

products were available for purchase at private pharmacies 

in the Aden governorate of Yemen. In the product package 

leaflets, the excipients used in the tablet's manufacturing 

were listed only for the reference brand L-1 and three 

generic brands (LC-3, LC-6, and LC-7). However, generic 

brands LC-2, LC-4, and LC-5 were not listed in the leaflets 

of the product or on Google. The information regarding the 

excipients should be provided so that the patient is aware of 

any potential health risks, such as sensitivity or the 

existence of any disease. As well as, a variation in the 

excipient employed could have an impact on the ability of 

the drug to dissolve in the recommended dissolving 

medium, which could have an impact on the bioavailability 

of the drug from the viewpoints of quality control and 

quality assurance. 

3.2. Physical evaluation 

 As shown in Table 2, all the brand tablets of LP have 

an elegant appearance, are round in shape, and scored from 

the middle, except for the generic brands LC-4 and LC-6. 

All the brands had a white color except the generic brand, 

LC-5, which had a rose color. 

3.3. Weight uniformity, diameter, and thickness 

 The weight uniformity of the seven different LP 

products was measured and found to be between 156.22 

and 280.96 mg. Each medication product had uniform 

weights that fell within the permissible range as indicated 

by USP requirements, with no tablets deviated from 7.5% 

[20], which is a reliable indicator of drug content 

consistency. The thickness and diameter measurements 

ranged from 2.48 ±.0.12 mm to 5.32 ±0.321 mm and 7.06 

±0.007 mm to 9.02 ±0.011 mm, respectively (Table 3). 

3.4. Hardness  

 Except for generic brand LC-3, which had a tablet 

hardness of 11.94 ±4.11 kg/cm
2
, the six brands' LP 

hardness measurement findings, ranging from 5.40 ±0.25 to 

8.72 ±0.34 kg/cm
2
, were within the allowable ranges of 4-

10 kg/cm
2
 [21]. 

3.5. Friability 

 The friability determination yielded findings ranging 

from 0.03% to 0.61%, which were less than 1%, showing 

that the tablets had superior mechanical resistance to 

abrasion or breaking. Brand LC-3 had a slightly higher 

hardness rating (11.94 ±4.11 kg/cm
2
) and passed the 

friability test by less than 1% (0.04%). As a result, tablets 

with a hardness of more than 10 kg/cm
2
 are acceptable 

[21]. 

3.6. Drug content 

 Table 4 shows that the drug content of all tested 

products ranged from 95.06 ± 0.28 to 99.62% ± 1.57%, 

indicating uniformity. It was determined to be within the 

USP's 95% to 105% limit [17]. Figure 1 depicts the 

calibration curve of LP in distilled water at a wavelength of 

254 nm; it shows linearity over the concentration range 

from 5 to 25 μg/ml and the regression equation where y = 

0.0367x - 0.0021 and R² = 0.9996. 
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*Mfg.: Manufacturing date, B. No.: Batch Number, Exp.: Expiration, NA: Not available 

 

 
Table 2: The physical evaluation of the seven brands of losartan potassium tablets 

Evaluation 

parameter 

Brand code 

LC-1 LC-2 LC-3 LC-4 LC-5 LC-6 LC-7 

Shape  
round, 

scored 

round, 

scored 

round, 

scored 
round 

round, 

scored 
round 

round, 

scored 

Color white  white  white  white  rose  white white 

 

       

 

 

 

 

 

 

Table 1: Information on the reference brand and the generic brands of 50 mg losartan potassium tablets 

available in Aden governorate pharmacies, Yemen 

Brand 

code 

Mgf./B. NO. 

Exp. Date 
Excipient Involved In The Tablets 

Price/ 

packet  

($) 

LC-1 
5/2022/ 26464 

5/2025 

hydroxypropylcellulose, hyprolose, hypromellose, 

microcrystalline cellulose, lactose monohydrate, 

titanium dioxide, pregelatinized starch, 

magnesium stearate  

10.5 

 

LC-2 
01/2023/ 23A034 

01/2026 
NA 2 

LC-3 
12/2022/ 106 

12/2025 

crospovidone,  anhydrouslactose, manesium 

stearate, colloidal silicon dioxide, 

hydroxypropylcellulose, methylcellulose, 

microcrystalline cellulose, polyethyleneglycol, 

titanium dioxide 

5 

LC-4 
11/2022/ L401 

11/2025 
NA 5 

LC-5 
5/2022/pmx22002 

4/2025 
NA 2 

LC-6 
11/2022/ 0281122 

11/2025 

lactose monohydrate, pregelatinized starch, 

magnesium stearate, hyprolose, hypromellose, 

microcrystalline cellulose 

5 

LC-7 
/41471 

02/2025 

microcrystalline cellulose, lactose monohydrate, 

pregelatinized starch, magnesium stearate, 

hyprolose, hypromellose, titanium dioxide 

3 
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Table 3: The diameter, thickness and weight uniformity of the seven brands of losartan potassium tablets 

Evaluation parameter 
Brand code 

LC-1 LC-2 LC-3 LC-4 LC-5 LC-6 LC-7 

Diameter (mm ±SD) 
8.16 

± 0.0 

7.12 

± 0.012 

9.02 

± 0.011 

7.06 

± 0.007 

8.03 

± 0.003 

7.16 

± 0.021 

7.13 

± 0.031 

Thickness (mm ±SD) 
4.40 

± 0.007 

4.23 

± 0.013 

5.32 

± 0.321 

4.31 

± 0.017 

2.48 

±.012 

4.16 

± 0.034 

4.35 

± 0.009 

Weight 

uniformity 

(mg) 

max.  

limit 
224.70 167.94 302.03 174.10 171.57 170.50 168.29 

average 
209.02 

± 3.70 

156.22 

± 3.06 

280.96 

± 2.78 

161.96 

± 1.76 

159.60 

± 2.03 

158.60 

± 1.98 

156.55 

± 1.93 

min. 

limit 
193.34 144.51 259.88 149.81 147.63 146.71 144.81 

  
Table 4: The hardness, friability and drug content and disintegration time of the seven brands of losartan 

potassium tablets 

Evaluation 

Parameter 

Brand code 

LC-1 LC-2 LC-3 LC-4 LC-5 LC-6 LC-7 

Hardness 

(kg/cm
2 

±SD) 

7.32 

± 0.58 

6.18 

± 0.08 

11.94 

± 4.11 

7.02 

± 0.50 

6.97 

± 0.10 

8.72 

± 0.34 

5.40 

± 0.25 

Friability (%) 0.61 0.03 0.04 0.08 0.49 0.40 0.60 

Drug Content 

(% ±SD) 

96.59 

±1.97 

99.62 

±1.57 

97.51 

±1.37 

97.55 

± 0.70 

96.18 

± 0.54 

95.69 

± 0.68 

95.06 

± 0.28 

Disintegration 

Time (minutes) 

±SD 

8.46 

±1.03 

6.87 

± 0.53 

14.84 

± 0.60 

13.21 

± 0.05 

12.55 

± 0.47 

13.66 

± 0.38 

13.76 

± 0.54 

 
 

 

 

 

 

 

 

 

 

Figure 1: Calibration curve of losartan potassium in 

distilled water at wavelength of 254 nm 

 

3.7. Disintegration time 

 Table 4 shows that all seven brands of LP tablets had 

disintegration times ranging from 6.87 ±0.53 to 14.84 

±0.60, which were within the USP time limit. The 

disintegration test is an important step for immediate-

release dosage forms since the rate of disintegration 

influences solubility in the dissolution medium and 

biological fluids and, as a result, the bioavailability of the 

medicine. The US Pharmacopoeia (USP) requires that the 

uncoated and film-coated tablets dissolve within 30 

minutes [17]. 

3.8. Dissolution Studies 

 Replacement with generic products is only possible 

when a generic product's bioequivalence to a reference 

product typically the innovator product is equivalent. The 

World Health Organization (WHO) has suggested using a 

well-known pharmaceutical product as the comparator 

pharmaceutical product in case the innovator products are 

unavailable, particularly in developing nations [22]. The 

dissolution studied was performed using the USP 

dissolution apparatus, type II, as recommended by USP, 

and brand LC-1 as the reference product. Figure 2 and 

Table 5 summarizes the mean percent dissolved at each 

time point. The dissolution percentages of brands LC-1, 

LC-2, and LC-3 were 80.13% ±0.48, 80.39% ±5.30, and 

83.97% ±4.70, respectively, within 30 minutes, while for 

brands LC-4, LC-5, LC-6, and LC-7, the dissolution 

percentages were 76.13 ±1.54, 76.56 ±5.25, 76.09 ±1.81, 

and 78.07 ±3.23, respectively, within 30 minutes. Only the 

y = 0.0367x - 0.0021 

R² = 0.9996 

0
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reference brand LC-1 and the generic brands LC-2 and LC-

3 met the criteria for immediate release tablets: 80% of the 

drug must dissolve in 30 minutes [23]. In the other generic 

products, the percentages of drug dissolution were slightly 

lower, which could be attributed to differences in 

formulation, type and amount of excipients, and 

manufacturing processes. The immediate-release tablet 

coating has no substantial effect on the drug's dissolution in 

its dosage form. The coating components protect the coated 

material, make swallowing easier, and hide undesirable 

tastes [24]. 

3.9 Dissolution data modeling  

3.9.1. Dependent drug modeling 

 The dissolution curves of the seven LP brands were 

assessed by fitting the data to zero and first-order models, 

as well as the Higuchi, Krosmeyer-Peppas, Hixson-

Crowell, and Weibull models. Based on the linear 

regression analysis, the Weibull model determination 

constant (R
2
) was the highest among the others (Table 6). 

The Ti represents the time intervals required to dissolve or 

release 63.2% of the medication contained in the 

pharmaceutical dosage form. The LP values ranged from 

4 726 to 3  9 , with β values smaller than one  The 

Weibull model showed the best fit for describing the 

dissolution kinetics of LP. This result was consistent with 

Simionato et al.'s findings for meloxicam [25]. 

3.9.2. Independent drug modeling 

 Table 5 shows the results of analyzing dissolution data 

to evaluate the equivalence of generic products (LC-2-LC-

7) to the reference product (LC-1) using the similarity 

factor (f2), dissolve efficiency (%DE), and mean dissolving 

time (MDT). The f2 values of the six generic products were 

larger than 50% (between 50 and 100%), the DE was 

greater than 50% and ranged from 56.28% to 62.66%, and 

the MDT ranged from 10.93 to 13.57 minutes. The FDA 

recommends applying the f2 as a statistical tool to compare 

the dissolving profiles of generic and reference products 

[26]. The difference in DE between the reference and 

generic brands was less than 10%, showing that the seven 

LP brands are interchangeable [4]. As a result, the generic 

brands of LP film-coated tablets on the market (LC-2-LC-

7) had statistically comparable in vitro dissolving 

properties to the reference brand (LC-1). 

 

 

Figure 2: Comparison of the in vitro dissolution profile of 

losartan potassium from reference brand (LC-1) and 

generic brands (LC-2 - LC-7)  

 

 

Acknowledgments 

The authors would like to thank Modern 

Pharmaceutical Company, Yemen, for donating the losartan 

potassium standard. 

 

 

 

 

 

 

0

10

20

30

40

50

60

70

80

90

100

0 20 40 60

LC-1
LC-2
LC-3
LC-4
LC-5
LC-6
LC-7

Time 

A
m

o
u

n
t 

d
is

so
lv

ed
 

4. Conclusion 

This study was an attempt to compare the seven 

commercial brands of LP film-coated tablets available in 

the Aden governorate for pharmaceutical equivalence 

through in vitro dissolution evaluations and other quality 

control parameters. The results showed that all LP 

brands matched the standards outlined in the official 

monograph, except dissolution. The generic brands LC-

4, LC-5, LC-6, and LC-7 showed lower dissolution at 30 

minutes (less than 80%). However, the statistical 

analysis of the dissolution data by using the dependent 

model revealed that all seven brands exhibited 

dissolution kinetics following the Weibull model. 

According to f2, the generic brands were 

pharmaceutically equivalent to the reference brand and 

could be interchangeable. 
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Table 5: In vitro dissolution of losartan potassium the tablets of the seven brands, similarity factor, dissolution efficiency and 

mean dissolution time. 

Time 

(minutes) 

Amount of the drug dissolved (%± SD) 

LC-1 LC-2 LC-3 LC-4 LC-5 LC-6 L-7 

5 
14.28 

±3.58 

22.84 

±5.21 

17.91 

±1.97 

20.10 

±5.15 

22.92 

±7.29 

15. 86 

±5.84 

12.69 

±4.01 

10 
37.06 

±4.32 

48.81 

±8.74 

40.06 

±2.58 

34.83 

±5.60 

34.79 

±1.29 

39.56 

±4.07 

34.45 

±4.70 

15 
52.63 

±1.57 

64.00 

±8.98 

59.10 

±3.71 

50.27 

±4.47 

49.95 

±2.26 

57.71 

±2.99 

47.58 

±3.47 

20 
66.57 

±4.25 

73.30 

±1.21 

71.03 

±7.11 

62.14 

±4.70 

64.66 

±1.76 

68.23 

±5.06 

61.43 

±5.11 

25 
77.94 

±4.51 

78.47 

±5.30 

82.38 

±5.66 

69.96 

±3.09 

75.90 

±1.91 

75.66 

±4.91 

73.36 

±8.13 

30 
80.13 

±0.48 

80.39 

±5.30 

83.97 

±4.70 

76.13 

±1.54 

76.56 

±5.25 

76.09 

±1.81 

78.07 

±3.23 

45 
80.46 

±1.88 

79.51 

±2.01 

83.70 

±4.34 

79.59 

±0.69 

79.48 

±1.42 

76.99 

±2.16 

80.58 

±0.37 

60 
82.37 

±8.09 

80.35 

±1.57 

83.90 

±3.41 

79.24 

±0.43 

80.77 

±1.34 

76.09 

±3.20 

80.15 

±1.25 

 f2 (%) - 57.57 68.92 67.43 70.76 71.07 72.77 

DE (%) 58.83 63.05 62.66 56.55 57.84 58.30 56.28 

MDT 

(minutes) 
12.10 9.31 11.31 13.03 12.25 10.93 13.57 

f2: similarity factor, DE: dissolution efficiency and MDT: mean dissolution time 

 

 
Table 6: The kinetic models and the statistic parameters for the in vitro dissolution data of the seven brands of losartan 

potassium tablets 

Model parameter 
Brand code 

LC-1 LC-2
 

LC-3 LC-4 LC-5 LC-6 LC-7 

Zero-order 
R

2
 0.7987 

 

0.7324 

 

0.7736 

2.2205 
0.8448 0.8306 

 

0.7442 

 

0.826

6 

 
k0 1.957 

 

2.000 

 

2.048 

 

1.875 

 

1.914 

 

1.887 

 

1.894 

 
First order 

R
2
 0.9604 

 

0.9460 

 

0.9618 

 

0.9735 

 

0.9666 

 

0.9314 

 

0.965

0 

 
k1 0.049 

 

0.059 

 

0.056 

 

0.044 

 

0.046 

 

0.048 

 

0.044 

 
Higuchi 

R
2
 0.8878 

 

0.8361 

 

0.8686 

 

0.9217 

 

0.9084 

 

0.8460 

 

0.908

7 

 
kH 12.643 

 

13.188 

 

13.316 

 

12.106 

 

12.388 

 

12.334 

 

12.15

3 

 Krosmeyer- 

Peppas  

R
2
 0.8980 

 

0.8704 

 

0.8857 

 

0.9310 

 

0.9196 

 

0.8691 

 

0.913

0 

 
kKP 15.730 24.099 18.697 15.475 16.620 18.722 13.44

8 
n 0.437 0.326 0.402 0.429 0.415 0.380 0.471 

Hixson-

Crowell 

R
2
 0.9529 

 

0.9448 

 

0.9618 

 

0.9648 

 

0.9604 

 

0.9208 

 

0.955

1 

 
kHC 0.014 

 

0.017 

 

0.016 

 

0.012 

 

0.013 

 

0.014 

 

0.012 

 

Weibull 

R
2
 0.9781 

 

0.9787 

 

0.9756 

 

0.9812 

 

0.9697 

 

0.9707 

 

0.980

7 

 
β 0.617 0.396 0.630 0.618 0.647 0.451 0.652 

Ti 4.356 4.685 4.151 3.527 3.090 4.726 4.276 
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 بحث علوي

اللوسارتاى بوتاسيوم الوتوفرة في هحافظت  دراست صيذلاًيت لتقيين تكافؤ العلاهاث التجاريت لأقراص

 عذى، اليوي
سٌاء صالح القباطي

1
ذيو، فيروز عادل ح

1 

 
 جبيعت‏عذٌ‏-كهُت‏انصُذنت‏‏-لسى‏انصُذلاَُبث‏

https://doi.org/10.47372/uajnas.2024.n2.a07    

 الولخص هفاتيح البحث

 
غُش‏انببخُذَت،‏نعلاج‏اسحفاب ‏غا  ‏‏IIَسخخذو‏انهىسبسحبٌ‏بىحبسُىو،‏وهى‏يضبد‏نًسخمبلاث‏الأَجُىحُسٍُ‏

انذو.‏فٍ‏يحبفظت‏عذٌ،‏انًٍُ،‏َخىفش‏انهىسبسحبٌ‏عهً‏شكم‏ألاشا ‏عاٍ‏يشَاك‏انفاى‏وألاشا ‏حجًا ‏باٍُ‏

بٌ‏بىحبسااُىو‏وهُذسوكهىسواُبصَااذ.‏أجشَااج‏دساساات‏نًمبسَاات‏انعلاياابث‏انخجبسَاات‏انعبياات‏لألااشا ‏انهىساابسح

يهغ‏ي ‏علايخهب‏انخجبسَت‏انًشجعُت‏نخحذَذ‏يكبفئخهب‏انصُذلاَُت.‏حضًُج‏انذساست‏‏ 5انهىسبسحبٌ‏بىحبسُىو‏

نُخابج ‏أٌ‏انعلايابث‏.‏أظهشث‏اUSPيعبَُش‏يشالبت‏انجىدة‏ودساسبث‏انزوببٌ‏فٍ‏انًخخبش‏ببسخخذاو‏يشَمت‏

انخجبسَت‏انسبعت‏لألشا ‏انهىسبسحبٌ‏بىحبسُىو‏اسخىفج‏انًعبَُش‏انًحذدة‏نلألشا ‏راث‏الإيلاق‏انفىسٌ،‏

.‏حممااج‏انعلاياات‏انخجبسَاات‏57    ±62 99إنااً‏‏97    ±69 95حُااي‏َخااشاوت‏يحخااىي‏انااذوا ‏يااٍ‏

%‏ 8روببًَااب‏سااشَعًب‏نهااذوا ‏بُساابت‏حااىانٍ‏‏LC-3و‏LC-2وانعلاياابث‏انخجبسَاات‏انعبياات‏‏LC-1انًشجعُاات‏

-9  76روببًَاب‏دواجًُاب‏فاٍ‏َطابق‏‏LC-7و‏LC-4دلُمت،‏بًُُب‏أعطج‏انعلايبث‏انخجبسَت‏انعبيات‏‏ 3خلال‏

احبعج‏حشكُت‏انزوببٌ‏نهعلايابث‏انخجبسَات‏انساب ‏ًَاىرج‏وَهباىل،‏حُاي‏حجابوصث‏عىايام‏انخ ابب ‏‏ 7  78

دلُمات.‏‏57 3 و‏93   ولج‏انزوببٌ‏باٍُ‏%،‏ويخىس ‏  يٍ‏‏%،‏والاخخلافبث‏فٍ‏كفب ة‏انزوببٌ‏ألم 5

فااٍ‏انخخاابو،‏كبَااج‏انعلاياابث‏انخجبسَاات‏انعبياات‏لألااشا ‏انهىساابسحبٌ‏بىحبسااُىو‏يكبفئاات‏ ااُذلاَُب‏ًوًَكااٍ‏

 اسخخذايهب‏ببنخببدل‏ي ‏يُخ ‏انعلايت‏انخجبسَت‏انًشجعُت.

 

 

 24 2َىفًبش‏‏8  التسلين :

 25 2فبشاَش‏‏4   القبول :

 

اث هفتاحيت :كلو  

انهىسبسحبٌ‏بىحبسُىو،‏يشالبت‏

انجىدة،‏انعلايبث‏انخجبسَت،‏

انًعخًذ‏عهً‏انًُىرج،‏انًسخمم‏

 عٍ‏انًُىرج..
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