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ABSTRACT
Objective: To conduct Invitro Quality testing of five different brands Itopride HCl (250mg) available in 
Karachi, Pakistan to ensure that their quality meet the desired compendial standards.  
Methodology: Several In-vitro tests were executed on five different brands of Itopride HCl coded as 11, 12, 
13, I4 and I5. Sample of 20 tablets from individual selected brands were subjected to different tests including 
weight variation, hardness, thickness and diameter. Multiple point intervals dissolution  were performed in 
0.1N HCl medium in USP paddle type II apparatus  and % dissolution data were subjected to several kinetic 
model including model dependent and model independent approaches  utilizing DD solver add in program 
in Microsoft Excel.
Result: Weight variation of all five coded brands of Itopride HCl 250 mg were found to be 133- 311mg. The 
disintegration time of all test formulation was between 2 minutes 40 seconds and 9minutes 32 seconds, % 
friability of all tested tablets was found to be 0.21-0.57%. Multiple point dissolution studies samples were 
taken at 5, 10, 15, 20, 25 and 30 minutes and drug released was analyzed on UV spectrophotometer at the 
wavelength of 258nm.Similarity factor (f1)considering I2 as reference formulation were found to be in the 
range of 1.86-6.52 and dissimilarity factor (f2) values were found to be in the range of 61.80-84.87. Kinetic 
models were successfully applied to the dissolution profile of Itopride HCl.
Conclusion: Evaluation of the quality attributes of five different selected brands of itopride 250 mg tablets 
in Karachi, Pakistan, specifically assessing weight variation, hardness, thickness, diameter, dissolution, and 
disintegration was the primary objective of this study. By adhering to established Pharmacopeial standards 
ensure the product's quality, efficacy, and safety. Tablets ability to release active pharmaceutical ingredient 
in a timely manner improving patient compliance by providing optimum therapeutic activity. Invitro quality 
standards ensure the products accuracy in terms of weight, potency and performance. The study high light 
the importance of rigorous quality control in pharmaceutical manufacturing contributing to improved patient 
outcomes. 
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INTRODUCTION
Quality, safety and efficacy of any drug must be such 
that it improves human health and provides required 
therapeutic effect with no side effects. These standards 
must be reliable and reproducible and must not vary 
from batch to batch. The quality of pharmaceutical

products is of major concern in developing countries1. 
An increase in number of counterfeit medicines in the 
market has affected low and middle income countries 
due to the lack of facilities2.  All generics drugs  that 
are pharmaceutically bioequivalent must meet the 
standards of  quality, purity, potency and must be 
identical in all pharmacopeial evaluation tests3. 
Counterfeit and substandard drugs are major concern 
for human health as they increases morbidity and 
mortality rates4. The quality of pharmaceutical products 
must be such that it should be reproducible among 
batches and free from batch to batch variation5. It is 
the duty of all the pharmaceutical manufactures to 
check the quality of the product several time during 
the shelf life of the product6. Invitro quality tests or in
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process control of the pharmaceutical products during 
and after production according to the pharmacopeial 
test plays a significant role in maintaining the quality 
standards of the product7.

Itopride HCl is the most extensively used prokinetic 
agent that increases GIT motility by reducing acetyl 
cholinesterase enzyme, has an anti-Dopamine receptor 
activity and decreases heart burn, dyspepsia, bloating, 
nausea and vomiting8. Dose of Itopride HCl is 50 mg 
three times a day with an elimination half-life of 6 
hours. It does not cross blood brain barrier and does 
not impart any CNS effects9. The Drug is extensively 
absorbed and peak plasma concentration occurs in 35 
minutes after the oral dosing10. Itopride HCl  belongs 
to the BCS class I drug11. The present study aim is to 
perform the Invitro quality testing of several bands of 
Itopride HCl 250 mg available in Karachi Pakistan to 
ensure their standards meet the required compendial 
status.

METHODOLOGY
IRB/ERC Approval: 

An exemption letter from the Ethical Review Board 
was obtained from Nazeer Hussain University, Karachi, 
under reference number NHU/ORIC/202/202401, dated 
July 22, 2024.

Five different brands of Itopride Hcl250mg were taken 
from Karachi, Pakistan's local market and each one 
was assigned a code for identification i.e. (11, 12, 13, 
14 and 15).  

Microsoft Excel 2016 software was used for data 
calculations and for the implementation of kinetic 
models on multiple point dissolution profile an add-
in program DD Solver were utilized, Equipment used 
in the study included Vernier Caliper (Seiko, China), 
Friability Tester (Curio FB 2020, Pakistan), Digital 
Hardness Tester, USP Basket Rack Assembly (DA 6D, 
Veego, India), USP type 2 Paddle Dissolution Apparatus 
(Curio, Pakistan), UV Spectrophotometer (Shimadzu, 
Japan), Analytical balance (Shimadzu, Japan), and 
distilled water.

This study involved Pharmacopeial tests and non 
Pharmacopeial tests implementation such as weight 
variation, friability, disintegration, dissolution, assay, 
thickness, diameter and hardness. Model dependent 
and independent techniques were applied for multiple 
point dissolution. Model independent approaches 
included difference (f1) and similarity (f2) factors 
whereas Model dependent approaches included First-
order, Higuichi, Hixson Crowell and Well model.
Twenty tablets of Itopride HCl tablets from each

selected five brands were taken and weighed separately. 
The average weight was then determined. The formula 
mentioned below can be applied for the estimation of 
weight variation.

Average weight=(X1+X2+X3+.........+Xn)/10  

Weight Variation = (Individual weight-average weight) 
x 100/ average weight. (1)

To evaluate the tablets friability or tablets capacity to 
bear sufficient mechanical strength to with stand 
mechanical shock during transportation. Roche 
friabilitors were used. Twenty tablets were taken and 
their weight was noted down collectively (initial 
weight). The tablets were placed in friabilitor and 
rotated at 100 revolutions for 4 minutes. Once the test 
was completed, tablets were taken out dedusted, and 
weighed again (final weight).

The same procedure was repeated for other coded 
brands. Friability of the tablets were calculated by the 
following formula

%F = (1-W/W0) × 100 %   

Friability of tablets <1% were noted as satisfactory.12

A Sample of twelve tablets was selected from every 
coded brands and observed for how well they 
disintegrated. Tablets of each coded brands were placed 
in the six tubes of the basket rack assembly of the 
disintegration tester within an open ended tube on a 
wire mesh that was fitted at one of its ends. The test 
consisted of being carried out using distilled water as 
medium at 37 ± 2°C for 15 minutes. To prevent the 
tablets from floating, perforated plastic discs were 
used. After the complete disintegration of the tablets, 
the time was noted. According to USP the disintegration 
time had to be 15 minutes or less. The same procedure 
was repeated  for other coded brands I2, I3, I4 and 
I5.13,14  

To evaluate the thickness and diameter Vernier calipers 
were utilized, Twenty tablets from all brand were taken 
and the thickness and diameter was measured 
individually, by sliding tablets between the jaws of 
Vernier calipers. Tablet thickness should not vary with 
in  ±5% variation of a standard value.15 Tests results 
were evaluated using Microsoft Excel 2019. 

Ten tablets from each selected brand were taken and 
placed in hardness tester. The force needed to crush 
the tablet was noted in kgF2. Average crushing force 
and SD was calculated using Microsoft Excel 2019.
Itopride HCl Spectroscopic method is one of the easiest, 
the least time and cost consuming method for the 
determination of Itopride HCl. Take Twenty tablets
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were taken and note their average weight then crush 
the tablets in mortar and pestle and the amount 
equivalent to 50 mg was taken in 100 ml volumetric 
flask and diluted with 0.1N HCl. Sample was analyzed 
in UV spectrophotometer at 258 nm using 0.1N HCl 
as blank. 

The percentage of assay should not be less and more 
than 90% - 110%. 

Dissolution testing was carried out using type II USP 
dissolution Paddle apparatus at 50 rpm using 0.1N HCl 
as medium. Samples were taken multiple time as 5, 
10, 15, 20, 25 and 30 minutes. Each time 10ml of 
freshly prepared sample was added after sample 
withdrawal. By using U.V spectrophotometer at 
wavelength of 258nm using 0.1N HCl as blank and  
absorbance of the samples from each point interval 
were noted and % of drug release was compared with 
reference14. Not less than 80% of the drug released at 
30 minutes8. Dissolution data were subjected to various 
Model dependent approaches as shown in Table 4.  

First order kinetics model16,17

This pair wise method Difference factor (f1) and 
similarity factor (f2) compares the two dissolution 
profiles such as reference and test formulation20,21. 
Reference formulation was selected from the test 
formulations I1-15 on the basis of high drug release 
I2 was selected as reference formulation as show in 
Table 3.

n = number of samples
Rt = percent release of the reference drug
Tt = percent release of test drug
The value of difference factor (f1) should be between
 0 and 15,

While the Similarity factor (f2) is between 50 and 100.

DISCUSSION
The aim of the study was to evaluate the different 
brands of itopride HCl 250 mg available in the market 
of Karachi, Pakistan. Weight variation indicates the 
sustainability of good manufacturing practice by the 
manufacturer as well as the presence of the quantity 
of an active ingredient in the formulation22. Weight 
variation tests of all the tablets were found to be in the 
range of 130.5±6.04-311±15.18 as shown in Table 1. 
Hardness of the tablet indicates the quality of the 
product. If the tablet is not too hard it will fail in 
friability test and will be difficult to handle during 
coating. And if the tablet is too hard, it will not 
disintegrate in the body which results in poor 
bioavailability of the product Hardness results of the 
itopride tablet were found to be between 2.59±0.11 -
and 8.5±0.17. shown in Table 1. The tendency of the 
tablet to crumble during manufacturing, handling and 
transportation can be determined through friability as 
tablets sliding over one another result in the removal 
of particles from the surface of the tablet23. Friability 
of the test tablets were found to be in the range of 0.29-
0.40%. Diameter and thickness plays an important role 
in terms of tablet swallowing, tablet weight and  
uniformity of content can be easily detected. Appearance 
and packing can be affected by the diameter and 
thickness of the tablet24. The values of diameter found 
to be in the range of 3.5±0.05- 9.8±0.04 and thickness 
values were found to be in the range of 2.05±0.03 - 
3.3±0.02 as shown in Table 1. Disintegration time is 
considered to be  one of the crucial steps for the tablet 
as it plays an important role in the dissolution of the 
drug. If the drug does not disintegrate with-in the 
specified time, it will not be available for dissolution, 
hence the concentration and efficiency of the 
disintegrant plays  a significant role in the dissolution 
of the  drug25. The disintegration of the test tablets 
were found in the range of 2 minutes 40 seconds - 9 
minutes 32 seconds. Assay indicates the amount of the 
drug in the tablets and their stability as well26. The 
Assay of the given the itopride HCl tablets were found 
to be 100.2 %- 102.32% as shown in Table 2. In-vitro 
in vivo dissolution provides useful information 
regarding the bioavailability and batch to batch 
consistency. It is a compendial requirement for the 
license of the drug. This test is also utilized to specify 
stability and development characteristics27. It is  a 
surrogate point in development of a formulation and 
to predict the bioequivalence28. In this study multiple 
point dissolution were performed to evaluate the 
maximum drug release. At 30 minutes, the percentage 
dissolution of the drug was found to be 98.49% to 
101.32% of the test formulations as shown in Figure 
1. Similarity (f2) and dissimilarity (f1) factors represent
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RESULTS
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Table 1: Invitro Quality Parameters Weight variation, Thickness, Diameter, Hardness, Friability, 
Disintegration and Dissolution of Itopride Hcl (250mg) I1-I5

Codes

I1
I2
I3
I4
I5

weight (mg)
Mean ± SD

133±7.32
131.5±7.45
130.5±6.04
179.5±14.6
311±15.18

Thickness
(mm)

Mean ± SD

3.12±0.06
2.4±0.04
2.05±0.03
3.1±0.07
3.3±0.02

Diameter
(mm)

Mean ± SD

7.3±0.02
3.5±0.05
7.4 ±0.06
8.2±0.02
9.8±0.04

Hardness
(kg)

Mean ± SD

8.5±0.17
6.12±0.26
2.59±0.11
4.07±0.57
6.6 ±0.62

Friability
(%)

0.40
0.57
0.29
0.37
0.21

Disintegration 
Time (min)

(not >15 min)

5 min 40 sec
9 min 32 sec
6 min 19 sec
5 min 22 sec
2 min 40 sec

Dissolution 
Studies 

of Itopride 
HCl (250mg) 

in 0.1N 
HCL at 

30 minutes
99.89
101.32
99.87
98.49
99.84

Table 2: Percentage Assay of Several Brands of Itopride 
Hcl (250mg) available in Karachi, Pakistan  Itopride Hcl 
(250mg) I1-I5

No.of 
Tablets

20
20
20

Mean
SD

I1
(%)

99.98
100.9
99.97
100.2
0.53

I2
(%)

99.89
102.6
99.90
102.32
0.98

I3
(%)

101.24
99.96
100.78
100.66
0.64

I4
(%)

99.67
101.4
100.45
100.50
0.86

I5
(%)

99.87
103.35
99.99
102.24
0.54

Table 3: Application of model independent approaches similarity 
factor(f2) and dissimilarity factor (f1) on selected brands of 
itopride 250 mg with I2 brand is selected as Reference (I1-I5)

Similarity (f2) and
Dissimilarity (f1) factor 

at 0.1N HCl
f1
f2

I1

3.16
76.94

I3

3.91
74.55

I4

6.52
61.80

I5

1.86
84.87

Table 4: Application of kinetic models (model dependent approaches) on the multiple Dissolution 
data  of the selected  brands Itopride (250 mg) I1-I5

Code
I1
I2
I3
I4
I5

r2

0.9628
0.9599
0.9699
0.9737
0.9753

k1(m)
0.081
0.085
0.081
0.099
0.008

r2

0.9756
0.9734
0.9663
0.9276
0.9850

kH(m-1/2)
17.450
17.902
17.526
18.630
18.045

r2

0.9520
0.9652
0.9776
0.9467
0.9701

kHC(m-1/3)
0.022
0.023
0.022
0.026
0.023

r2

0.9630
0.9639
0.9767
0.9750
0.9768

B
1.019
1.086
1.115
1.047
1.051

A
12.971
14.701
16.762
11.306
12.974

Figure 1: Graphical presentation of multiple point dissolution studies of Itopride HCl 250 mg at 0.1N 
HCL for 30 minutes
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the difference and similarity between the two dissolution 
profiles29. The difference factor f1 is also called as Fit 
factors, and the similarity factor f2, first proposed by 
Moore and Flanner. The factor f1 quantify the difference 
in drug released between the dissolution profiles at 
multiple time points the profiles of the test and reference 
are identical when f1 is zero dissimilarity between the 
two profiles increases, as the value increases and usually 
a value of 15 or below indicates fair similarity30. The 
f2 values are between 0 and 100, and if the calculated 
value is greater than 50, the test and reference 
formulations are similar. The similarity factor f2 is 
achieving popularity due to its recommendation by 
regulatory authorities for the assessment of similarity 
between dissolution profiles31. In this study reference 
formulation was I2 and the test formulations were I1, 
I3, I4 and I5. (f2) value was found to be 84.87 to 61.80 
and (f1) value was found to be 1.86 to 3.9 as shown in 
Table 3. In this study several kinetic models (dependent 
approaches) were applied successfully as shown in 
Table 4.

CONCLUSION
This study demonstrates the importance of rigorous 
quality control measures in ensuring the efficacy, safety, 
and reliability of pharmaceutical products. The 
evaluation of quality control parameters such as weight 
variation, hardness, thickness, diameter, dissolution, 
and disintegration, emphasize the importance of 
following Pharmacopeial standards. These tests are 
important in ensuring that each tablet contains the 
accurate amount of active ingredient, with weight 
variation and hardness tests authenticates   uniformity 
and mechanical strength, respectively. The rationality 
of this research lies in the requirements to guarantee 
that pharmaceutical products meet high quality 
requirements, thereby optimizing therapeutic outcomes 
and enhancing patient compliance. This study 
contributes to the advancement of high-quality 
pharmaceutical products by highlighting the significance 
of quality control for both manufacturers and regulatory 
agencies.

Funding: Nil

Conflict of interest: Authors declare that there is no 
conflict of interest.

Authors’ Contributions: HA; conceptualized the 
study, led the manuscript write-up, and handled 
correspondence. NR; supervised the study and provided 
critical guidance and review of the final draft. SK, 
KK, SU, and RAA; actively contributed by conducting 
in-vitro quality tests. Each author has reviewed and 
approved the final version of the manuscript.

REFERENCES

1.	 Dulla O, Sultana S, Hosen S. In vitro comparative 	
quality evaluation of different brands of esomeprazole 	
tablets available in selected community pharmacies in 	
Dhaka, Bangladesh. BMC Res Notes. 2018;11:1-5. 	
doi:10.1186/s13104-018-3285-x

2.	 Abebe S, Ketema G, Kassahun H. In vitro comparative 	
quality assessment of different brands of furosemide 	
tablets marketed in Northwest Ethiopia. Drug Des Devel 	
Ther. 2020;14:5119-28. doi:10.2147/DDDT.S280203

3. 	 NIREA, T.Z., MERESSA, M. G. & BERHE, G. B. 2025. 	
Comparative in Vitro Quality Evaluation of 	
Ciprofloxacin Tablets collected from local market.

4. 	 FEENEY, A.J., GOAD, J.A. & FLAHERTY, G. T. 2024. 	
Global Perspective of the Risks of Falsified and 	
Counterfeit Medicines: A Critical Review of the 	
Literature. Travel Medicine and Infectious Disease, 	
102758.

5.	 Uddin MS, Mamun AA, Akter N, Sarwar MS, Rashid 	
M, Amran MS. Pharmacopoeial standards and 	
specifications for pharmaceutical oral liquid preparations. 	
Adv Clin Res Insights. 2016;3(2):1-12. doi:10.9734/ 	
ACRI/2016/22675

6.	 Uddin M, Mamun A, Rashid M, Asaduzzaman M. In-	
process and finished products quality control tests for 	
pharmaceutical capsules according to pharmacopoeias. 	
Br J Pharm Res. 2016;9(2):1-9. doi:10.9734/ BJPR/ 	
2016/22044

7.	 Uddin MS, Mamun AA, Hossain MS, Asaduzzaman 		
M, Sarwar MS, Rashid M, et al. In vitro quality 	
evaluation of leading brands of ciprofloxacin tablets 	
available in Bangladesh. BMC Res Notes. 2017;10:1-	
9. doi:10.1186/s13104-017-2507-y

8. 	 AHMED, W., EL-GOGARY, R. I., NASR, M. & 	
SAMMOUR, O. A. 2023. Development and in vitro/in 	
vivo evaluation of itopride hydrochloride expanding 	
tablets. Journal of Pharmaceutical Innovation, 18, 1350-	
1361.

9.	 Ahmed W, El-Gogary RI, Nasr M, Sammour OA. 	
Development and in vitro/in vivo evaluation of Itopride 	
Hydrochloride expanding tablets. J Pharm Innov. 	
2023;18(3):1350-61. doi:10.1007/s12247-023-09729-2

10. 	 KHEDKAR, A. S., BOBADE, N. N., DESHMUKH, 	
N.P. & PATIL, M. A. 2025. Formulation and In-Vitro 	
Characterization of Oral Controlled Release 	
Microspheres of Itopride Hydrochloride. Asian Journal 	
of Pharmaceutical Research and Development, 13, 198-	
207.

11. DARWISH, M. K., ABU EL-ENIN, A. S. & 	
MOHAMMED, K. H. 2019. Formulation, optimization, 	
and evaluation of raft-forming formulations containing 	
Nizatidine. Drug development and industrial pharmacy, 	
45, 651-663

Ann Jinnah Sindh Med Uni 2025; 11(1):9-14 13

Quality control of itopride hcl



12. 	 TOBIAS, S., SHAPIRO, A. M., GRANT, C. J., PATEL, 	
P., LYSYSHYN, M. & TI, L. 2021. Drug checking 	
identifies counterfeit alprazolam tablets. Drug and 	
Alcohol Dependence, 218, 108300.

13.	 Abdulrazzaq IF, Salal YA, Abdul-Hasan MT, Abbas 	
HK, Al-Gburi KMH. A comparative study of quality 	
control testing of mefenamic acid tablets in Iraq. Int J 	
Appl Pharm. 2022;14(6):127-30. doi:10.22159/ijap. 	
2022v14i6.46251

14.	 Mitra N, Singh S, Porwal P, Chanchal DK, 	
Macadangdang RR Jr, Patil PY, et al. Formulation 	
development and evaluation of terbinafine using quality 	
by design approach. J Drug Deliv Ther. 2021;11(6):2581-	
98.

15.	 Kumar D, Singh J, Antil M, Kumar V. Quality control 	
of tablets: a review. Int J Univ Pharm Bio Sci. 	
2016;5(1):1-10.

16. 	 ASKARIZADEH,  M. ,  ESFANDIARI,  N. ,  	
HONARVAR, B., SAJADIAN, S.A. & AZDARPOUR, 	
A. 2023. Kinetic modeling to explain the release of 	
medicine from drug delivery systems. ChemBioEng 	
Reviews, 10, 1006-1049.

17.	 AHMED, L., YAHYA, I. & ELTAYEB, M. 	
Computational modeling of drug release profiles from 	
swellable polymeric nanoparticles.  2019 International 	
Conference on Computer, Control, Electrical, and 	
Electronics Engineering (ICCCEEE), 2019. IEEE, 1-	
5.

18. 	 ALKRAD, J. A., AL-SAMMARRAIE, S., DAHMASH, 	
E. Z., QINNA, N. A. & NASER, A. Y. 2022. Formulation 	
and release kinetics of ibuprofen–bentonite tablets. Clay 	
Minerals, 57, 172-182

19.	 Paarakh MP, Jose PA, Setty C, Peterchristoper G. Release 	
kinetics – concepts and applications. Int J Pharm Res 	
Technol. 2018;8(1):12-20. doi:10.31838/ijprt/08.01.02

20. 	 SHARMA, A., KUMAR, M., MALIK, A., SAINI, V. 	
& PANDURANGAN, A. Comparative Quality 	
Evaluation of Aceclofenac Marketed Tablet.

21. 	 BHATTIPROLU, A.K., KOLLIPARA, S., BODDU, 	
R., RACHAPALLY, A. & AHMED, T. 2024. Model 	
Independent and Dependent Methods for Dissolution 	
Profiles Comparison: Can we take the Road Less 	
Travelled? International Journal of Pharmaceutical 	
Sciences and Developmental Research, 10, 022-029.

22.	 Ali M, Ali FF, Rita NA, Bhuiyan MAJ. Comparative 	
in vitro evaluation of some commercial brands of 	
valsartan tablets marketed in Bangladesh. Trop J Pharm 	
Investig. 2018;7(4):1068-72.

23.	 Jakaria M, Mousa A, Parvez M, Zaman R, Arifujjaman 	
SM, Ali M. In vitro comparative study of different 	
brands of dexamethasone tablet available in Bangladesh. 	
Int J Pharm Qual Assur. 2016;7(2):24-8.

24.	 Comoglu T, Ozyilmaz D. Orally disintegrating tablets 	
and orally disintegrating mini tablets – novel dosage 	
forms for pediatric use. Pharm Dev Technol. 	
2019;24(7):902-14. doi:10.1080/10837450.2019.1615090

25. 	 ALMUHSIN, A., AHAD, A., BIN JARDAN, Y. A., 	
RAISH, M., AHMAD, A., ALKHARFY, K. M. & AL-	
JENOOBI, F. I. 2022. Quality assessment of different 	
brands of atorvastatin tablets available in Riyadh, Saudi 	
Arabia. BMC Pharmacology and Toxicology, 23, 69.

26.	 Huque S, Brishti NR, Noor M, Das S, Akhter R, Gorapi 	
MZH, et al. Comparative in vitro equivalence evaluation 	
of some desloratadine generic tablets marketed in 	
Bangladesh. Int J Pharm Life Sci. 2017;3(2):288-93.

27.	 Hasan MM, Rahman MM, Islam MR, Hasan H, Hasan 	
MM, Rashid HA. A key approach on dissolution of 	
pharmaceutical dosage forms. Pharma Innov J. 	
2017;6:168-80.

28. 	 ROHANA, E., EKAWATI, N. & HAPSARI, I. I. 2024. 	
Development and validation of a dissolution test for 	
andrographolide dispersible tablets using UV-Vis 	
spectrophotometry. Pharmacy Education, 24, 28-34.

29. 	 OBAN, Ö., USTA, D. & PINAR, S. 2024. Evaluation 	
of Different Methods for Dissolution Profile Similarity 	
Comparison of Montelukast Tablets in Türkiye. 	
Dissolution Technologies, 31.

30. 	 WALKER, A. C. 2017. Comparative analysis of the 	
dissolution performance of aspirin tablets in the usp 	
apparatus 2 and in a minivessel dissolution system.

31. HOFFELDER, T., LEBLOND, D., VAN ALSTINE, 
L., DIAZ, D. A., SUAREZ-SHARP, S., WITKOWSKI,
K., ALTAN, S., REYNOLDS, J., BERGERON, Z. & 
LIEF, K. 2022. Dissolution profile similarity analyses— 
statistical principles, methods and considerations. The 
AAPS Journal, 24, 54.

Ann Jinnah Sindh Med Uni 2025; 11(1):9-14 14

Hira Akhtar, Nighat Razvi, Shamroaz Khan, Kamil Khan, Saif Ullah, Raza Ahmed Ansari


