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ABSTRACT 
This study focuses on the development and validation of a robust dissolution profiling method for Trimetazidine 
Hydrochloride in a modified release dosage form, aimed at ensuring consistent drug release and therapeutic efficacy. A 
suitable dissolution medium and apparatus were selected based on the physicochemical properties of Trimetazidine 
Hydrochloride and the design of the MR formulation. The dissolution conditions were optimized, including medium 
composition, pH, agitation speed, and sampling intervals, to adequately reflect in vivo drug release characteristics. Method 
validation was conducted in accordance with ICH Q2(R1) guidelines, evaluating parameters such as linearity, precision, 
specificity, accuracy, and robustness. The developed method demonstrated good linearity (R² > 0.999) over the tested 
concentration range, and exhibited high precision with %RSD values < 2%. Accuracy results confirmed the reliability of 
the method, with recovery between 98–102%. The method was also subjected to comparative dissolution profiling using 
model-independent approaches (f1 and f2 factors), ensuring batch-to-batch consistency. 
This validated dissolution method is suitable for routine quality control and can be employed as a discriminatory tool for 
formulation development and stability studies. It also provides a critical analytical foundation for regulatory submissions 
of Trimetazidine HCl MR formulations. 
Keywords:  Trimetazidine HCl, Modified release, Dissolution profiling, Method validation, ICH Q2(R1), in vitro 
release. 
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INTRODUCTION 
Modified release (MR) formulations offer significant 
advantages over conventional dosage forms by controlling 
the rate and/or site of drug release. However, ensuring the 
reliability and predictability of these systems requires 
comprehensive in vitro testing1. Dissolution profiling 
serves as a vital tool in characterizing the release behaviour 
of the drug, providing insights into its expected in vivo 
performance2. For MR systems, where the release kinetics 
directly affect therapeutic outcomes, a well-designed 
dissolution test can simulate gastrointestinal conditions and 
predict how the drug will behave in the body. This 
predictive ability supports rational formulation design and 
enhances clinical efficacy3,4. During the formulation 
development stage, dissolution profiles help in the selection 
and optimization of polymers, excipients, and drug-
polymer matrices. Comparative profiling allows 
researchers to screen different prototypes and select the one 
that best meets the desired release criteria. Routine 
dissolution testing ensures batch-to-batch consistency, 
helping manufacturers maintain product quality over time. 
It aids in detecting subtle changes due to raw material 
variability or processing parameters that might otherwise go 
unnoticed. Regulatory agencies like as the FDA and EMA 

require comprehensive dissolution data for MR 
formulations. Dissolution profiles are essential for new 
drug applications (NDA), abbreviated NDAs (ANDA), and 
biowaivers5.  
The primary objective of dissolution testing in 
pharmaceuticals is to evaluate and ensure the drug release 
characteristics of oral dosage forms, such as tablets or 
capsules. Dissolution is a widely used characterization test 
in the pharmaceutical sector, aiding in formulation 
development and ensuring product quality. To meet 
dissolution standards, the United States Pharmacopeia 
(USP) and British Pharmacopeia offer general chapters 
covering dissolution and disintegration, with the USP 
additionally providing regulations on the release of the 
drug6. Furthermore, both the USP and the Food and Drug 
Administration (FDA) offer recommendations for the 
development and validation of dissolution methods7. The 

 
Figure No-1: Structure of Trimetazidine dihydrochloride 
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establishment and verification of dissolution protocols are 
essential for the advancement of innovative formulations 
and quality assurance8. Chemically, trimetazidine 
hydrochloride (TMZ) is denoted by the name 2 [1-(2, 3, 4- 
trimethoxy benzyl)-piperazine dihydrochloride9. The 
chemical structure of TMZ is shown in Fig:1.  
 

It is a clinically effective antianginal drug used for the 
prevention and treatment of angina pectoris, as well as for 
managing ischemia in neurosensory tissues, such as in 
Meniere's disease10. Angina pectoris is a cardiac condition 
resulting from the obstruction of coronary arteries, leading 
to diminished exercise capacity, recurrent episodes, and a 
decreased quality of life. Trimetazidine demonstrates 
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cytoprotective properties on myocardial metabolic 
processes and provides an antianginal effect without 
notable hemodynamic consequences. Consequently, TRMZ 
has distinguished itself among antianginal agents and is 
utilized in numerous countries globally. It is an efficacious 
antianginal medication utilized in the prophylaxis and 
treatment of angina pectoris. Unlike other antianginal 
drugs, it demonstrates anti-ischemic effects without causing 
hemodynamic changes, thereby protecting the heart from 
the harmful consequences of ischemia. It is well-tolerated, 
exhibits few adverse effects, and is water-soluble, rendering 
it an optimal choice for prolonged drug delivery11. 
Numerous methods are available for determination of TMZ 
such as HPLC12-15 , UPLC16, HPTLC17 , UV Spectroscopy18 
, Spectrofluorimetric19 . HPLC method is widely used for 
drug analysis because as it offers unmatched accuracy, 
precision, and flexibility in both qualitative and quantitative 

assessment with regulatory acceptance. However, there is 
no method available for determination of TMZ from 
modified release formulations by using HPLC. Hence, a 
new, rapid, and sensitive method was developed for the 
estimation of TMZ in modified release formulations. To 
ensure its reproducibility and broad applicability, the 
method was validated according to ICH guidelines, as 
required. This study examines the formulation and 
verification of dissolving methodologies, including 
pragmatic strategies for assessing specificity, linearity, 
range, accuracy, precision, and robustness. A robust 
analytical dissolution method goes beyond simply 
dissolving a tablet—it is a thoroughly validated protocol 
that integrates physical dissolution testing with precise 
chemical measurement. This approach is crucial for 
pharmaceutical development, ensuring product quality, and 
meeting regulatory requirements. 

 
Table 1. System Suitability Studies 

Compound tR(min) Area N Symmetry Peak Purity 
Trimetazidine 7.83 201.37 10227.00 1.20 1000 

 
Table 2: Accuracy Study Data 

Level Level 
(%) Sr. No. Area 

Added 
Concentration 

(mg/mL) 

Recovered 
Concentration 

(mg/mL) 

% Recovery 
(Rounded) 

% Recovery 
(Rounded & 
Truncated) 

1 
  1 19.32 0.00890 0.00880 98.876 99 
1 2 20.10 0.00891 0.00910 102.171 102 
  3 19.17 0.00891 0.00870 97.680 98 

2 
  1 195.89 0.089 0.089 100.000 100 

100 2 197.00 0.089 0.089 100.000 100 
  3 195.96 0.089 0.089 100.000 100 

3 
  1 244.56 0.112 0.111 99.107 99 

125 2 246.31 0.112 0.112 100.000 100 
  3 251.33 0.112 0.114 101.786 102 

Mean 100 
SD 1.3229 

RSD 1.3 
Margin of error 0.8643 

95% Confidence interval upper limit 100.9 
95% Confidence interval lower limit 99.1 

 
Table 3: Results of Precision study 

Test solution Time Point "4" Hour "8" hour "24" Hour 

1 Area 913946 1728650 3236942 
% Drug release  24 50 92 

2 Area 955718 1778702 3232662 
% Drug release  25 50 91 

3 Area 914299 1766718 3245894 
% Drug release  24 52 91 

4 Area 959042 1740458 3292971 
% Drug release  24 50 91 

5 Area 914061 1779056 3276027 
% Drug release  24 50 92 

6 Area 916983 1766958 3285687 
% Drug release  24 49 91 

Average  24 50 91 
Standard Deviation  0.4082 0.9832 0.5164 

% RSD 1.7 2.0 0.6 
 

https://www.sciencedirect.com/science/article/pii/S1386142520306892
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Figure No 6.  Chromatogram of extracted standard blank sample. 

 
Table 4. Overview of Percentage Interference in the Specificity Study 

Sr. No. Particulars Retention 
time Area Interference at 

Trimetazidine 
1 Blank  NA NA Not Detected 
2 Control Standard 7.63 201.37 Due to Trimetazidine 
3 Calibration Standard 7.62 200.67 Due to Trimetazidine 
4 Placebo NA NA Not Detected 
5 Drug substance identification solution 
  "24" hour time point 7.61 170.60 Due to Trimetazidine 
6 Drug substance and placebo spiked solution 
  "24" hour time point 7.60 171.18 Due to Trimetazidine 
7 Test solution 

  
"4" hour time point 7.59 46.32 Due to Trimetazidine 
"8" hour time point 7.59 94.90 Due to Trimetazidine 
"24" hour time point 7.59 177.88 Due to Trimetazidine 

 

 
Figure N0-7: Linearity Graph for Trimetazidine. 

 
Table 5: Linearity Study Data 

Sr. No. Evaluation Parameter Results Acceptance Criteria 
1 Correlation Coefficient 1.000 ≥ 0.98 
2 Y - Intercept -1.727 To be reported 
3 % Y - Intercept -1 ≤ ± 5 
4 Slope of regression line 2209.505 To be reported 
5 Residual sum square 9.1525 To be reported 
6 Range 0.045 mg/mL to 0.135 mg/mL To be reported 
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Table 6. Robustness Study for Change in Wavelength by - 3 nm and + 3nm 
Sr. 
No.  

Evaluation Parameter % Drug release 
 

Absolute difference 

Method 
Precision  

Change in 
Wavelength  

(-3nm) 

Change in 
Wavelength  

(+3nm) 

Change in 
Wavelength  

(-3nm) 

Change in 
Wavelength  

(+3nm) 
01 "4" hour time point 23 23 22 0.0 1.0 
02 For "8" HOUR time point 50 48 49 2.0 1.0 
03 For "24" hour time point 91 90 90 1.0 1.0 

*% Drug release values obtained by six test solutions change in wavelength (Average) 
 

 
Table 7: Results of Robustness Study [Change in flow rate by (+ 10%) (- 10%)] 

Sr. 
No.  

Evaluation Parameter % Drug release 
 

Absolute difference 

Method 
Precision  

Change in 
Flow Rate  (+ 

10%) 

Change in 
Wavelength  (- 

10%) 

Change in 
Wavelength  

(+ 10%) 

Change in 
Wavelength  

(- 10%)] 
01 "4" hour time point 23 22 23 1.0 0.0 
02 For "8" HOUR time point 50 48 48 2.0 2.0 
03 For "24" hour time point 91 89 90 2.0 1.0 

*% Drug release values obtained by six test solutions change in flow rate (Average) 
 

 
Table 8: Results of Robustness Study [Change in RPM by (+ 5 RPM) (- 5%)] 

Sr. 
No.  

Evaluation Parameter % Drug release 
 

Absolute difference 

Method 
Precision  

Change in 
RPM (+ 5%) 

Change in 
RPM (- 5%) 

Change in 
RPM (+ 5%) 

Change in 
RPM (- 5%)] 

01 "4" hour time point 23 22 22 1 1 
02 For "8" HOUR time point 50 48 48 2 2 
03 For "24" hour time point 91 89 88 2 3 

* % Drug release values obtained by six test solutions for change in RPM by (Average). 
 

 
Table 9: Filtration study of Trimetazidine 

Sr. 
No. 

Test Solution (Time 
Point) % Drug release  Absolute Difference  

 Centrifuged 
Sample 

0.45-µm 
Millipore 

filter  

0.45 
µm 

PVDF 
Filter 

 0.45 
µm  

Nylon  
Filter 

0.45-µm 
Millipore 

filter   

0.45 
µm 

PVDF 
Filter 

0.45  
µm 

Nylon   
Filter 

1 "24" hour  91 91 92 91 0.0 1.0 0.0   
Acceptance Criteria 24 hour time point - NLT 75 % NMT 2.0 

 
Experimental 
Chemicals and reagents 
The pure active ingredient TMZ was generously provided 
as a gift sample by Saludcare India Pvt Ltd, Uttarakhand, 
India. Acetonitrile was sourced from Merck (India) Ltd. 
Chemicals such as sodium dihydrogen orthophosphate, 
phosphoric acid, potassium dihydrogen orthophosphate, 
polysorbate 80, and sodium hydroxide were procured from 
SD Fine Chemicals, Bangalore, India. Every other reagents 
utilized were of high analytical quality. 
Instrumentation 
Drug dissolution profiling was performed on a USP 
Apparatus II (Paddle type) on a Labindia Analytical DS 
14000+ system with an auto sampler. The dissolving 

medium was degassed via filtration under vacuum, and the 
temperature was constantly regulated at 37°C ± 0.5°C 
throughout the experiment. Drug release was quantified 
using the RP-HPLC method on an Agilent 1260 Infinity II 
system, which included an auto sampler and a UV detector. 
Chromatographic method 
For this analysis, we choose to use an HPLC approach that 
incorporates UV detection. The Nucleosil 100-5 C18, 150 
mm X 4.6 mm, 5 µm and UV estimation at 210 nm were 
used in the reversed-phase technique. The reason this 
wavelength was chosen is that it is a UV maximum and 
offers sufficient sensitivity to measure the extremely low 
drug concentration in the dissolving samples. A constant 
temperature of 25 °C was maintained for the column. The 
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mobile phase was composed of Methanol: Acetonitrile: 
Water: SHS Buffer in the proportions of 40: 60: 10: 03 
v/v/v/v respectively. With an injection volume of 10 μL, the 
flow rate was 1.3 milliliters per minute for duration of 15 
minutes. The active pharmaceutical ingredient (API) was 
first dissolved to a standard concentration in mobile phase, 
and then diluted with dissolving medium to the correct 
concentration. The final test concentration of drug was fully 
dissolved in this standard solution. 
Method 
Assessment of solubility and optimization of dissolution. 
The solubility of TMZ was assessed using 900 milliliters of 
filtered water, phosphate buffer having pH 6.8 with a drug 
quantity comparable to thrice the dosage in the formulation. 
The drug release was evaluated using USP Dissolution 
device II (Paddle Type) at 50 rpm. Aliquots of 10 mL were 
extracted at specified intervals (4, 8, and 24 hours using an 
auto sampler) and replaced with an equal volume of 
dissolving media to maintain a total volume of 900 mL. For 
the purpose of stability assessment of the medication in the 
dissolution medium, samples were mixed with phosphate 
buffer (pH 6.8). The generated solutions were preserved 
under different conditions, specifically at ambient 
temperature and at 37.0 ± 0.5 °C. 
Calibration Curve 
A concentrated stock solution of TMZ was made by 
dissolving 22.50 mg of the drug in 250 mL of the mobile 
phase. Utilizing the stock solution, a series of dilutions were 
prepared using appropriate volumetric techniques to 
construct the calibration curve. The calibration curve range 
was set between 0.045 µg/mL and 0.135 µg/mL. Before 
analysis, the mobile phase was filtered through a 0.45 µm 
membrane and pumped at a flow rate of 1.3 mL/min. 
Column standardization was executed through continual 
baseline monitoring to maintain system stability. The 
wavelength for detection was adjusted to 210 nm. For each 
concentration level, the area under the peak was measured 
following repeated injections to ensure precision. The 
stability of TMZ in solution was assessed by analysing 
replicate samples on the same day, and after storage under 
laboratory bench conditions and refrigeration for 48 hours, 
demonstrating adequate stability throughout the analytical 
process. 
Analytical Method Development 
Analysis of TMZ in phosphate buffer at pH 7.2 was carried 
out using the RP-HPLC technique. Validation was 
performed for precision, linearity, specificity, accuracy, 
ruggedness as well as filtration in accordance with the US 
Pharmacopoeia (FDA, 1997) and the International 
Conference on Harmonization (ICH) guideline (ICH Q2R1, 
2007). Firstly, an isocratic HPLC analysis was conducted 
using an Nucleosil 100-5 C18, 150 mm X 4.6 mm 
maintained at ambient conditions. Chromatographic 
differentiation was accomplished using a mobile phase ratio 
of Methanol: Acetonitrile: Water: SHS Buffer in the 
proportions of 40: 60: 10: 03 v/v/v/v respectively, at a flow 
rate of 1.3 mL/min. The injection quantity was 10 µL, and 
the liquid chromatograph was fitted with a variable 
wavelength detector set to 210 nm.  
System suitability determination 

This parameter was assessed by injecting 10 µL of the 
standard solution in six replicates before and during the 
analysis. Parameters such as area under the curve, 
theoretical plates, tailing factor, resolution, and peak 
asymmetry were recorded. The column efficiency was 
found to be not less than 1500 theoretical plates, and the 
USP tailing factor did not exceed 2.0. The relative standard 
deviation (RSD) of five replicate injections was found to be 
in the acceptable limit of ≤ 2.0%, confirming the suitability 
and reliability of the chromatographic system. 
Analytical Method Validation 
Accuracy refers to the extent of agreement between the 
experimentally determined concentration and the true or 
nominal value, indicating the level of systematic error or 
bias. It is calculated as a percentage of the material 
obtained. The accuracy was assessed using the standard 
addition method at various concentrations of the drug. The 
concentration of TMZ here was determined by comparing 
the peak area using the equation of the calibration curve. 6 
sample size 
Precision 
The intra-assay (intra-day) variability (n=6) and inter-assay 
(inter-day) variability (n=6) of the approach were evaluated 
by examining control samples. The accuracy was 
articulated as relative standard deviation (% RSD). The 
relative standard deviation (RSD) at each concentration 
level must not surpass the acceptance criteria for the 
approach to maintain precision.   

 
 
Where,  
AT: Area of TMZ peak obtained from sample solution
     
WS: Weight of TMZ standard (mg)  
  
AS: Average area of TMZ obtained from standard 
solution     
LC: Label claim for TMZ in mg   
            P: % Purity of TMZ standard   
 
Specificity 
Control Standard Solution 
A precise amount of 22.50 mg of Trimetazidine was taken 
and diluted in 250 mL of mobile phase. From it, 1 mL was 
further diluted to 1 mL, yielding a final concentration of 
0.090 mg/mL. 
Calibration Standard Solution 
Same as the control standard, 22.50 mg of Trimetazidine 
was dissolved in 250 mL of mobile phase. Then 1 mL 
aliquot was diluted to 1 mL, resulting in a 0.090 mg/mL 
calibration solution. 
Placebo Solution 
57.2 mg of placebo was dissolved in 900 mL of the mobile 
phase. From this, 1 mL was diluted to 1 mL for analysis. 
Identification Solution of Trimetazidine Drug 
Substance (DS) 



                                                         IJPQA, Volume 15 Issue 4, October - December 2024                                 Page 2688 

80.2 mg of TMZ was dissolved in 900 mL of mobile phase. 
Then 1 mL aliquot was subsequently diluted to 1 mL, giving 
a final Strength of 0.089 mg/mL. 
DS and Placebo Spiked Solution 
A mixture of 57.3 mg of placebo and 80.2 mg of TMZ was 
diluted to 900 mL. Then, 1 mL was withdrawn and diluted 
to 1 mL to obtain a concentration of 0.089 mg/mL. 
Test Solution (Modified Release Tablets 80 mg) 
For each bowl, 900 mL of dissolution media was used for 
both placebo and test samples. At the 4-hour time point, 
10 mL was withdrawn, and 1 mL was taken and diluted to 
1 mL for analysis. The same volume was replenished to 
maintain sink conditions. 
Linearity and range 
A linearity stock solution of Fluconazole was made by 
solubilising 225.50 mg of TMZ in 250 mL of diluent to 
obtain a strength of 0.900 mg/mL. From this stock, five 
linearity level solutions were prepared at concentrations of 
0.045, 0.068, 0.090, 0.113, and 0.135 mg/mL, 
corresponding to 50%, 75%, 100%, 125%, and 150% 
levels. Each level was prepared by transferring 0.5 mL to 
1.5 mL of stock solution and diluting to 10 mL with diluting 
solution. 
Robustness 
The objective of the robustness assessment was to find out 
how a tiny, intentional change in the parameters for the 
chromatographic analysis of trimetazidine hydrochloride. 
By varying the mobile phase's Methanol: Acetonitrile: 
Water: SHS Buffer (40: 60: 10: 03 v/v/v/v), wavelength, 
flow rate and the RPM robustness was assessed. 
Filtration suitability 
Validating the filtration parameter ensures that the filter 
does not adsorb the drug or alter the sample, which is 
critical for accurate quantification in dissolution testing. 
The filtration parameter was thoroughly evaluated to 
confirm that it does not interfere with drug quantification. 
The filter suitability study was conducted using 0.45 µm 
PVDF, Milipore and nylon filters and by centrifugation of 
sample. The filtered samples and centrifuged sample were 
anlayzed under validated chromatographic conditions. The 
difference between the filtered and centrifuged sample 
should not exceed ±2%. 
 
Result and Discussion  
Chromatographic method development 
The study was performed on Agilent 1260 Infinity II HPLC 
system. Chromatographic analysis was achieved on a 
Nucleosil 100-5 C18 column (150 mm × 4.6 mm, 5 µm 
particle size) controlled at 25 °C temperature. The mobile 
phase consisted of Methanol: Acetonitrile: Water: SHS 
Buffer in the ratio of 40:60:10:03 (v/v/v/v), delivered at a 
flow rate of 1.3 mL/min. The injection volume was 10 µL 
and the detection wavelength was set at 210 nm. The total 
run time for the analysis was 15 minutes. This method was 
accepted based on its ability to provide sharp and symmetric 
peaks with adequate retention time and resolution. The 
system suitability criteria’s including theoretical plates, 
peak purity, asymmetry and percent recovery were within 
acceptable limits, indicating good column efficiency, 
accuracy, and specificity. The method showed 

reproducibility and robustness under the defined conditions, 
ensuring its applicability in routine quality control 
procedures. The chromatogram of developed and optimised 
method is shown in figure no-2. 
Dissolution Test Conditions 
The dissolution study was performed using a Lab India 
dissolution apparatus (Instrument No. CAL/028/0001) 
employing USP Apparatus II (Paddle) at a rotation speed of 
50 RPM. The dissolution medium used was pH 6.8 
phosphate buffer with a volume of 900 mL, maintained at a 
temperature of 37 ± 0.5 °C. Sampling was carried out at 
predetermined intervals of 4 hours, 8 hours, and 24 hours to 
evaluate the drug release profile. The chromatograms of 4, 
8 and 24 hour intervals are shown in Figure no 3, 4 and 5.   
Analytical Method Development and Validation 
The Chromatographic as well as Dissolution Conditions 
employed for validation testing are mentioned in the 
previous sections. 
System suitability determination 
The system suitability of the developed method was 
assessed using a control standard. The retention time was 
found to be 7.83 minutes with a peak area of 201.37. The 
asymmetry factor was 1.20, indicating good peak 
symmetry. The column efficiency indicated as the number 
of theoretical plates count was found to be 10,839, and the 
peak purity was 1000, confirming the specificity of the 
method. The percent recovery was found to be 100.3%, 
demonstrating the accuracy and reliability of the method. 
The results are shown in table No. 1. 
Accuracy 
Accuracy studies were conducted for the range of 1% to 
100% and 125%. The findings are presented in table 1. The 
findings indicate that all values complied with the 
acceptance criteria, representing the accuracy of the 
dissolution method. The results are shown in Table No. 02. 
Precision 
Two levels of ICH recommendations intermediate precision 
and repeatability were used to evaluate precision and 
intermediate precision of the experiment. The application 
was found by measuring the intraday fluctuation, while the 
intermediate precision was found by calculating the 
interday variation for three distinct time duration of 4 hours, 
8 hours, and 24-hour time point of in triplicate. Table 3 
shows the repeatability and intermediate precision findings 
represented as a percentage of the RSD. Reproducibility of 
the suggested procedure was supported by the low RSD (%) 
readings. All readings were determined to be within the 
acceptable range, proving that the precision was accurate.  
Specificity 
Test solutions, standard solutions, and blank solutions were 
formulated and assessed. Specificity experiments were 
undertaken at 4 hours, 8 hours, 24-hour time point. All the 
parameters were well within acceptance standards, thereby 
proving that the approach was found to be specific. The 
findings indicate that the approach can precisely identify 
and quantify the target analyte at the stated time points. 
Blank and placebo did not interfere at the retention time of 
Trimetazidine which can be observed in chromatogram 
(Figure No. 6). The peak purity for TMZ in standard 
solution, drug substance solution, drug substance and 
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placebo spiked solution and test solution was observed. In 
conclusion, the specificity investigations validate the 
reliability and robustness of the analytical approach. 
Findings of the specificity study along with the acceptance 
criteria are illustrated in Table No. 4. 
Linearity 
The results for the linearity range of TMZ solutions are 
presented in Table 5. A regression coefficient of 1.000 was 
derived from the linear regression equation y = 2,209.505x 
- 1.727 as shown in figure No 7.  The dissolution method 
for 80 mg Trimetazidine modified release tablets showed 
linearity across 50% to 150% of the working concentration, 
with all results complying with the acceptance criteria. 
Robustness Study 
A slight shift (±2 nm) should not significantly affect the 
results if the method is robust. Changing the wavelength, 
RPM, and flow rate did not significantly alter the retention 
period of Trimetazidine hydrochloride. The RP-HPLC 
method for TMZ demonstrated robustness against minor 
deliberate variations in detection wavelength (±2 nm). No 
significant changes in assay values or system suitability 
parameters were observed, confirming the method’s 
reliability. The method maintained robustness despite a 
±10% adjustment in flow rate. Assay values remained 
within acceptable limits, and system suitability criteria were 
met under all conditions. The method is thus reliable for 
routine analysis. 
The method is robust with respect to small, deliberate 
changes in flow rate (±10%), RPM (±5%), and 
wavelength (±2 nm). All tested variations produced 
acceptable results for dissolution and system suitability, 
confirming the method's reliability for routine use. The 
outcomes are displayed in Tables 6,7 and 8. 
Filtration Parameter 
In method validation for dissolution testing, filtration 
criteria play a critical role to ensure the accuracy and 
reliability of the assay results shown in Table No. 9. 
Filtration is typically used to separate undissolved drug 
particles from the dissolved drug during sampling. Below 
are the key filtration criteria that should be evaluated and 
documented during validation. A filter suitability study was 
conducted using 0.45 µm PVDF, Milipore and nylon filters 
and by centrifugation of sample. Recovery of Trimetazidine 
HCl after filtration was 99.2% compared to unfiltered 
samples. No interference from filter materials was 
observed. The filter was deemed suitable for routine 
dissolution analysis. 
 
CONCLUSION 
The successful development as well as the validation of a 
robust analytical is essential to ensure the quality, safety, 
and efficacy of pharmaceutical products throughout their 
lifecycle. In this study, a reliable RP- HPLC method was 
developed and validated for the assesment of Trimetazidine 
in modified-release tablet formulations. The procedure was 
comprehensively evaluated for system suitability, 
specificity, linearity, accuracy, and precision, and was 
found to comply with internationally accepted regulatory 
standards. Dissolution testing was carried out using 
deaerated water as the dissolution medium, with a USP 

Apparatus II (paddle) at 50 rpm, effectively capturing the 
drug release profile. The method turned out to be simple, 
sensitive, accurate, and reproducible, making it well-suited 
for routine quality control and dissolution studies of 
Trimetazidine tablets. The results confirm the 
appropriateness of developed method is for its intended use 
and can be confidently employed in the regular analysis of 
pharmaceutical formulations containing Trimetazidine. 
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