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Abstract 
 

Metoclopramide hydrochloride is used for the treatment of emesis. It is also used for chemotherapy and radiotherapy, and migraine induced 

nausea and vomiting. The objective of the study was the comparative assessment of different brands of metoclopramide hydrochloride. 

Different physiochemical tests according to USP were performed using different instruments. Scanning electron microscopy was also 

performed.  Methanol, (Merck, Darmstadt, Germany) was used as regents. A reported method was utilized for the assay and dissolution 

studies.  The results in weight variation test and friability ed within the pharmacopeia specified limits. The strength of the branded tablets 

was 6.15±0.18 to 8.77±0.38 kg. The disintegration time was within 4.1±0.52 to 7.11± 0.39 min. FT-IR and SEM analysis depicted complete 

compatibility between the active and excipients. The assay and dissolution results showed determination at 272 and 309 nm with USP limits. 

The spectrophotometric methods assess the quality and efficacy of tablets effectively, hence the evaluation provides the evidence to choose 

the brands for treatment.  
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INTRODUCTION 

Metoclopramide stimulates GI peristalsis and upper colon; it 

speeds the passage through the gut. Metoclopramide is a 

benzamide used for its prokinetic properties. It possesses 

parasympathomimetic activity, it is a dopamine-receptor 

blocker, it affects the chemoreceptor trigger zone, it is also a 

serotonin-receptor antagonist. It is an antiemetic drug [1-4]. 

Metoclopramide is a BCS class III drug that is a highly 

soluble and low permeable drug. Metoclopramide 

hydrochloride is a salt and it helps in study of dopaminergic 

mechanisms [5]. It is utilized in treatment of nausea and 

vomiting caused by various reasons. It produces its effect 

through the inhibition of dopamine receptors of GI tract [6, 

7]. After oral administration, metoclopramide is rapidly 

absorbed from the GIT but in case of nausea or low GI 

motility, absorption may be slow. It undergoes hepatic first-

pass metabolism. The bioavailability of oral metoclopramide 

is nearly 80%. Metoclopramide with Peak plasma 

concentrations within 1 to 2 hours.  Metoclopramide is bound 

to plasma protein.  It freely distributes in body and passes the 

blood-brain barrier. Half-life is 4 to 6 hours. It is mainly 

excreted in the urine [7]. Chemically it is 4-Amino-5-chloro-

N-(2-diethylaminoethyl)-2-methoxybenzamide [7]. The 

efficacy, quality, and safety of a pharmaceutical dosage form 

is prerequisite and it could be assured when it meets all 

quality parameters. The quality of any formulation depends 

on the manufacturing procedures, GMP, and cGMP practiced 

during manufacturing, and the quality of pharmaceutical 

formulations may be different [8]. Assay and dissolution tests 

are generally applied for the evaluation of quality of tablets 

and capsules [9].  

MATERIALS AND METHODS 

The metoclopramide hydrochloride brands were bought from 

different pharmacies from Karachi. The six brands were 
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marked and coded as BT1 to BT6. The reagents used was 

methanol, (Merck, Darmstadt, Germany). Freshly prepared 

distilled water was used throughout the work. All the brands 

were tested for uniformity in weight, friability, hardness, 

disintegration, dissolution test, and drug assay for the 

strength of active ingredient. These tests were performed 

according to the USP specifications [10]. Brand BT1 was 

considered as reference.  

Physical Inspection and Evaluation of Tablets 
Out of total 20 tablets were weighed from each brand using 

a top load analytical balance (Shimadzu, Japan). Then the 

mean and standard deviation was calculated. The hardness of 

tablets was assessed by crushing strength of twenty tablets 

from each brand was assessed and noted with (Erweka, 

Heusenstamm, Germany).  The diameter of 20 tablets was 

determined (Digital, China). 20 tablets were chosen 

randomly, weighed, and then subjected to friability test 

(ERWEKA, Germany). The speed was 25 rpm for 4 min, the 

loss in the weight of tablets was calculated [10]. The 

disintegration assessment was performed by 6 randomly 

selected tablets from each brand and their time for 

disintegration was determined at 37 °C (ERWEKA, 

Heusenstamm, Germany). The Fourier transform infrared 

spectroscopy was conducted on Thermo Scientific iS 10 by 

the ATR method. The drug and the excipient analysis were 

analyzed. The Morphological properties of reference 

formulation (BT1) were examined through a scanning 

electron microscope, SEM (JSM-6380A, Japan). The drug 

release was assessed according to USP [10]. USP apparatus 

I was used (ERWEKA, Heusenstamm, Germany). The 

dissolution medium used was 900 ml of water, the 

temperature was maintained at 37 ± 0.5 °C, speed was 50 rpm 

for 30 minutes. The total dissolved amount of 

C14H22ClN3O2 was determined, absorbance was measured at 

the wavelength of 309 nm (UV Sectrophotometer, 

Shimadzu). The amount of metoclopramide hydrochloride in 

the samples was determined. 

Assay of the Tablets 

After the relevant literature review validated method for 

assay for metoclopramide hydrochloride on 

spectrophotometer was used for the assay of tablets [11]. 

Tablets of the referenced brand were crushed and powder 

equal to 100 mg of metoclopramide hydrochloride was 

weighed and then transferred to a volumetric flask (100mL). 

The powder was mixed with methanol (50mL), it was 

agitated until completely dissolved and volume was made 

with methanol (100mL).  20 tablets were randomly selected 

weighed and crushed to powder. Powder equal to 25 mg of 

metoclopramide hydrochloride was taken into a 100 mL 

volumetric flask, about 10 mL of methanol was mixed. The 

solution was sonicated for about 15min. Methanol was used 

to make up the volume in solution was filtered through 

Whatman filter paper. Methanol was added to obtain a 

concentrated solution of 1.2μg/mL. Quantitative 

determination was performed by UV spectrophotometer [11]. 

The Similarity factor (f2) of the model-independent method 

was employed to compare the dissolution profiles for tablets 

in test (Eq. 1). The Similarity factor (f2) is the logarithmic 

reciprocal square root transformation of the sum of squared 

error. It is an assessment of similarity in % dissolution amid 

both curves. The value falls between 50 and 100, profiles are 

considered similar. A descending f2 value indicates 

dissimilar dissolution profiles [12]. 

𝒇𝟐 = 𝟓𝟎 × 𝐥𝐨𝐠 {(𝟏 + 𝟏
𝑵⁄ ∑(𝑹𝒊 − 𝑻𝒊)

𝟐

𝒏

𝒊=𝟏

)−𝟎.𝟓 × 𝟏𝟎𝟎} (1) 

Where, Ti is % of test drug dissolved, Ri is % of reference 

drug dissolved, the number of samples is represented by N. 

RESULTS AND DISCUSSION  

The results and outcomes of the current study represented that 

all brands qualified for USP criteria of the quality control and 

quality assurance. Six brands of metoclopramide 

hydrochloride tablets were tested for weight variation and 

uniformity as shown in (Figure 3) diameter, friability, 

disintegration time, assay, and dissolution profiles (Table 1). 

represents the physical parameters. 

 

Table 1. Physical Parameters of Tablet 

Brand of Tablets 
(BT) 

Weight variation ±SD Diameter (mm) Hardness (kg) 
Friability (%) 

(mg) (S.D.) n=20 (S.D.) n=20 Mean (S.D.) n=20 

BT1 100.01±0.27 777.19±0.017 6.15±0.18 0. 0.53 

BT2 101.22±0.78 7.07±0.001 8.49. ±0.71 0.21 

BT3 101.23±1.38 8.21±0.033 8.77±0.38 0.62 

BT4 99.73±0.67 6.58±0.097 6.32±0.59 0.55 

BT5 105 39±0.99 9..02±0.010 9.11±0.47 0.78 

BT6 102.54±1.62 8.45±0.002 7.98±0.66 0.64 

The weight variation test of brands showed values that 

followed the pharmacopeia specified limits for weight 

variation and none of the branded tablets deviated by up to 

±5% from the mean [10, 13, 14]. The drug release profile of 

different brands is mention in Figure 1. 
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Figure 1. Drug Release Profile of Metacholpromide’s 

Brands  

The friability test was also conducted. It was found less than 

1% for all the tested brands, however, the difference in values 

may be due to variation in manufacturing process or nature of 

excipients [15-17]. All the branded tablets showed crushing 

strength between 6.15±0.18 to 8.77±0.38 kg. The dissolution 

profile of different brands is given in (Figure 2). 

 
Figure 2. Dissolution Profile of Metacholpromide’s 

brands 

The results of disintegration were between 4.1±0.52 to 7.11± 

0.39 minutes, all results were within specified USP limits 

[10]. FT-IR analysis showed perfect compatibility between 

active and excipients. SEM image of the sample displayed 

uneven and asymmetrical surface of particles shown in 

Figure 4. The USP method for the assay illustrates 

determination with different diluents and detection 

wavelength, we used an already reported spectrophotometric 

method [11].

 

Table 2. Assay of Tablets 

Brands 
Disintegration test n= 6 Dissolution 

test) Minutes 
Dissolution test 

n= 6 (%) 
Assay (average drug 

content) n=20 (%) 
f2 results 

(%) 

BT1 6.56±0.87 92.62%±0.37 100.5%±0.89 Reference 

BT2 5.39±0.73 90.34%±0.85 99.7%±0.72 63.54 

BT3 7.11±0.39 92.10%±0.70 101.7%±0.31 57.59 

BT4 4.1±0.52 89.98%±0.67 100.7%±0.37 56.91 

BT5 5.34±0.83 91.14%±0.86 97..4%±0.96 62.73 

BT6 6.44±0.96 90.73±0.17 98.6%±1.11 64.25 

 

As aforesaid the variability of values might be due to 

variations in manufacturing procedures according to product 

master formula, different behavior of ingredients, and process 

parameters Shown (Figures 2 and 3) the dissolution profiles 

were tested for each brand; however, the results were within 

the specified limits [10]. The USP specified limits of assay 

were 90 % to 110 % and assay values of all branded tablets 

were within 90% to 110%. Hence, the vetted results assured 

the label claim quantity of active therapeutic ingredient. 

 
Figure 3. Weight Variation in Different Brands 
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Since the antiemetic properties of medicines containing 

metoclopramide hydrochloride depends on the release 

characteristics of the drugs and timely release helps in onset 

of action on the release of the drug [18-23]. In the present 

investigation, the dissolution studies exhibit timely release of 

the drugs. All branded tablets were calculated for similarity 

factor (f2) and all brands were similar in drug release.  

 
Figure 4. SEM of referenced brand 

It was revealed that absorption was observed at various 

wavelengths. However, at 272 nm the absorbance was good, 

the results were observed at this wavelength [11]. 

CONCLUSION  

The current study provides an effective analysis method of 

metoclopramide hydrochloride branded tablets to decide their 

efficacy and quality. These spectrophotometric methods are 

easy to operate for evaluation. Such evaluations are helpful in 

the determination of the quality of a brand. 
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