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ABSTRACT 
Oral ingestion has long been the most convenient and commonly employed route of drug delivery. Indeed, for Extended release systems, the oral route of 
administration has by far received the most attention with respect to research on physiological and drug constraints as well as design and testing of products. 
The primary objective of the extended release (Matrix) drug delivery system is to ensure safety and to improve efficacy of drug as well as patient compliance. 
The present invention provides a novel sustained release composition comprising Trimetazidine Dihydrochloride. The objective of the present study was to 
formulate and evaluate once daily extended release matrix tablets of Trimetazidine Dihydrochloride using hydrophilic polymers 
Hydroxypropylmethylcellulose, Polyox, and natural polymer Xanthan gum. Trimetazidine has a half life 6 hrs and usual oral dosage regimen 0.5 mg and 60 
mg daily. To reduce the frequency of administration and to improve patient compliance, a once-daily extended release formulation of Trimetazidine is 
desirable. The most commonly used method of modulating the drug release is to include it in a matrix system. Hydrophilic polymer matrix systems were 
widely used in oral controlled drug delivery because they make it easier to achieve a desirable drug-release profile, they are cost effective and they have broad 
US Food and Drug Administration acceptance.  Hence, in present work, an attempt has been made to develop once daily sustained release matrix tablets of 
Trimetazidine using putative hydrophilic matrix materials. The drug release for extended duration using a hydrophilic matrix system is restricted because of 
rapid diffusion of dissolved drug through the hydrophilic gel network. 
KEYWORDS: Trimetazidine Dihydrochloride, Hydrophilic matrix, Extended release. 
 
INTRODUCTION 
Immediate release (IR) dosage forms 
Immediate release dosage forms are conventional dosage 
forms that allow the drug to dissolve in the gastrointestinal 
tract with no intention of delaying or prolonging the drug 
dissolution or absorption. Specifications regarding 
dissolution characteristics of immediate release dosage forms 
indicate that at least 85% of the drug should be dissolved in a 
60 minutes1,2. 
Some Limitations of Immediate Release Dosage forms 
· In conventional oral dosage forms, there is little or no 

control over the release of the drug and effective 
concentration at the target site can be achieved by 
intermittent administration of glossy excessive doses. 

· The dosing pattern in conventional dosage forms results 
in constantly changing, unpredictable and often sub-
therapeutic plasma concentrations, leading to marked 
side effects in some cases.  

· The rate and extent of absorption of drug from 
conventional formulations may vary greatly, depending 
on the factors such as physicochemical properties of the 
drug, presence of excipients, various physiological 
factors such as the presence or absence of food, pH of 
the Gastrointestinal tract, Gastrointestinal motility and so 
on3,4.  

 
Figure 1: Typical plasma drug concentration – profiles for conventional 
tablet or capsule formulation, a sustained release and an oral controlled 

release formulation 

Matrix devices  
Matrix devices consist of drug dispersed homogenously 
throughout a polymer matrix. In the model, drug in the 
outside layer exposed to the bathing solution is dissolved first 
and then diffuses out of the matrix. 
This process continues with the interface between the bathing 
solution and the solid drug moving toward the interior. For 
this system, rate of dissolution of drug particles within the 
matrix must be much faster than the diffusion rate of the 
dissolved drug leaving the matrix5,6,7 
Derivation of the mathematical model to describe this system 
involves the following assumptions: 
· A pseudo steady state is maintained during drug release.  
· The bathing solution provides sink conditions at all times 
· The diameter of the drug particles is less than the average 

distance of drug diffusion through the matrix.  
· The diffusion coefficient of drug in the matrix remains 

constant i.e. no change occurs in the characteristics of the 
polymer matrix.  

· The rate of release of drugs dispersed in an inert matrix 
system, have been derived by Higuchi’s          

dM = Codh-(Cs/2)dh 
Advantages of matrix diffusion system 
· Easier to produce than reservoir devices. 
· Can deliver high molecular weight compounds8,9. 
 Disadvantages of matrix diffusion system 
· Can not obtain zero order release. 
· Removal of remaining matrix is necessary for implanted 

systems10. 
Aim 
Oral ingestion has long been the most convenient and 
commonly employed route of drug delivery. Indeed, for 
Extended release systems, the oral route of administration has 
by far received the most attention with respect to research on 
physiological and drug constraints as well as design and 
testing of products. 
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The primary objective of the extended release (Matrix) drug 
delivery system is to ensure safety and to improve efficacy of 
drug as well as patient compliance. The present invention 
provides a novel sustained release composition comprising 
Trimetazidine Dihydrochloride. The objective of the present 
study was to formulate and evaluate once daily extended 
release matrix tablets of Trimetazidine Dihydrochloride using 
hydrophilic polymers Hydroxypropylmethylcellulose, 
Polyox, and natural polymer Xanthan gum.  
Trimetazidine has a half life 6 hrs and usual oral dosage 
regimen 0.5 mg and 60 mg daily. To reduce the frequency of 
administration and to improve patient compliance, a once-
daily extended release formulation of Trimetazidine is 
desirable. The most commonly used method of modulating 

the drug release is to include it in a matrix system. 
Hydrophilic polymer matrix systems were widely used in oral 
controlled drug delivery because they make it easier to 
achieve a desirable drug-release profile, they are cost 
effective and they have broad US Food and Drug 
Administration acceptance. 
Hence, in present work, an attempt has been made to develop 
once daily sustained release matrix tablets of Trimetazidine 
using putative hydrophilic matrix materials. The drug release 
for extended duration using a hydrophilic matrix system is 
restricted because of rapid diffusion of dissolved drug 
through the hydrophilic gel network. For such circumstances, 
hydrophobic polymers are suitable, along with a hydrophilic 
matrix for developing sustained release dosage forms.  

 
Formulation 

Table 1: Composition of SR tablets of Trimetazidine dihydrochloride 
Ingredients F1 

(mg) 
F2 

(mg) 
F3 

(mg) 
F4 

(mg) 
F5 

(mg) 
F6 

(mg) 
F7 

(mg) 
F8 

(mg) 
Trimetazidine diHcl 60 60 60 60 60 60 60 60 
Dicalcium phosphate 235 175 115 55 235 175 115 55 

Povidone K90F 10 10 10 10 10 10 10 10 
Xanthan gum 120 120 120 120 120 120 120 120 

HPMC K200M __ ---- ---- ---- 60 120 180 240 
Polyox WSR 303 60 120 180 240 __ ---- ---- --- 

Colloidal anhydroussilica 10 10 10 10 10 10 10 10 
Magnesium stearate 5 5 5 5 5 5 5 5 
One tablet weight 500 500 500 500 500 500 500 500 

  
RESULTS AND DISCUSSION 
Preformulation Studies 

Table 2: FTIR interpretation results for drug and polymers 
S. 
No 

 
Composition 

Functional group (  v   in cm-3) 
N-H(BN) C-N(ST) C=C(ST) C-O(ST) 

1 Characterstick peak 1650-1580 1340-1020 1600-1500 1260-1000 
2 Trimetazidine dihydrochloride 1625 1285 1590 1100 
3 API+HPMC k 200m 1610 1285 1589 1100 
4 API+ Polyox WSR303 1612 1288.49 1595 1102 
5 API+Xanthan gum 1601.93 1288.49 1505 1102 
6 API+Placebo 1605 1288.49 1505 1102 

 
Drug Excipient Compatibility studies by force degradation studies 

 
Table 3: Drug excipient compatibility studies by forced degradation 

Drug + Excipient Initial First month Observation Compatib
le 25ºC/60%RH 40ºC/75% RH 

Drug White Powder No change No change Yes 
Drug + HPMC CreamyWhite No change No change Yes 
Drug + Polyox White Powder No change No change Yes 

Drug + Xanthan gum White Powder No change No change Yes 
Drug + DCP White Powder No change No change Yes 

Drug + Povidone White Powder No change No change Yes 
Drug + Silica White Powder No change No change Yes 

Drug + Magnesiumstearate White Powder No change No change Yes 
 
Evaluation Studies 

Table 4: Physico chemical parameters of blend 
S. No Formulations BD(gm/ml) TD(gm/ml) AR CI HR 

1 F1 0.415 0458 24.51 12.5 1.09 
2 F2 0.425 0.476 24.84 12.0 1.12 
3 F3 0.416 0.476 27.96 14.4 1.14 
4 F4 0.408 0.470 30.25 15.1 1.15 
5 F5 0.402 0.465 30.01 14.9 1.14 
6 F6 0.384 0.434 25.58 13.0 1.13 
7 F7 0.370 0.430 28.17 16.2 1.16 
8 F8 0.374 0.442 32.46 18.2 1.18 

All values were average of 3 
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Physicochemical properties of tablets 
 

Table 5: Physicochemical parameters of Trimetazidine dihydrochloride ER tablet formulations. 
Formulation Thickness 

(mm) 
Hardness 

(Kp) 
Friability 
(%w/w) 

Assay 
(%) 

Meanweight 
(mg) 

Standard 
deviation 

F1 5.19 8.18 0.36 98.53 500.8 2.19 
F2 5.20 8.10 0.33 98.48 500.67 2.21 
F3 5.29 8.36 0.25 99.03 500.66 2.19 
F4 5.22 8.96 0.26 98.66 500.05 2.14 
F5 5.21 8.81 0.24 99.41 500.4 2.16 
F6 5.25 9.16 0.25 99.47 500.8 2.18 
F7 5.22 10.68 0.24 99.73 500.56 2.41 
F8 5.28 11.02 0.25 98.49 500.45 1.99 

 
In-vitro drug release studies 

 
Table 6: In-Vitro Dissolution profile for Trimetazidine Dihydrochloride ER tablets of F1 to F8 

Time (Hrs) F1 F2 F3 F4 F5 F6 F7 F8 
1 23.645 21.07 20.22 19.39 20.82 19.08 16.45 14.08 
2 40.25 39.71 37.32 35.62 35.41 33.53 26.59 24.46 
4 60.43 57.89 53.46 48.26 48.15 44.91 37.52 34.91 
8 82.15 80.23 72.69 69.45 61.58 60.56 51.75 48.49 
12 88.65 85.25 90.31 87.09 80.15 79.31 64.86 63.03 
18 95.31 92.69 92.82 91.99 83.54 82.54 83.59 79.98 
21 98.85 95.78 95.20 92.13 88.25 87.29 91.68 87.12 
24 99.25 96.12 95.72 95.56 89.99 90.64 99.89 93.18 

 
 

 
  

Figure 2: Invitro dissolution profile for Trimetazidine Dihydrochloride 
ER tablets for formulations: F1 to F8 

 
Table 7: In-Vitro drug release for marketed product 

S. NO Time (hrs) Marketed product (%) 
1 1 20.12 
2 2 23.84 
3 4 42.74 
4 8 52.51 
5 12 69.19 
6 18 80.16 
7 21 93.51 
8 24 96.07 

 

 
Figure 3: Comparison of in vitro drug release profile for marketed0 

product & Optimized formulation F7 
 
In-vitro release kinetics 
Data of in vitro drug release were fit into different equations 
and kinetic models to explain the release kinetics of 
Trimetazidine from the sustained release tablet. The kinetic 
models used were a Zero-order equation, Higuchi’s model 
and Peppa’s models. The obtained results in these 
formulations were plotted in various model treatment are as 
follows. I.e. Cumulative percentage drug release Vs Square 
root of time (Higuchi’s) and Log cumulative percentage 
release Vs Log time (Peppa's). To know the mechanism of 
drug release from sustained release tablet, the drug release 
data was fit into Higuchi’s models11,12.  

 
Table 8: In-Vitro drug release kinetics for optimized formulation: F7 
Zero order data Higuchi’s data Peppa’s data 

Time 
(hrs) 

Cumulative. 
% release  

Cumulative. 
% release 

log 
time 

log 
cumulative. % 

release 
0 0 0 0   
1 16.45 1.00 16.45 0 1.2 
2 26.59 1.41 26.59 0.34 1.42 
4 37.52 2.00 37.52 0.60 1.57 
8 51.75 2.83 51.75 0.90 1.71 
12 64.86 3.45 64.86 1.07 1.81 
18 83.59 4.24 83.59 1.25 1.92 
21 91.68 4.58 91.68 1.32 1.96 
24 99.89 4.90 99.89 1.38 1.99 
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SUMMARY & CONCLUSION 
The present study was carried out to develop Trimetazidine 
dihydrochloride modified release matrix tablets in 
combination of three hydrophilic polymers for safe and 
effective action. Matrix tablets with   HPMC K 200, Xanthan 
gum, Povidone  were prepared by direct compression method 
and evaluated. Matrix is also done in order to achieve the 
release of drug as per expectation The FT-IR spectroscopy 
study was carried out to know the preformulation and 
Compatibility of the excipients with Trimetazidine 
dihydrochloride, the active constituent of the formulation. 
Results were found no significance changes in characteristic 
peaks of drug in the recorded IR spectrum. These 
preformulation and compatibility study were confirmed the 
drug and other excipients in the formulation are compatible 
with each other. The Matrix tablets were prepared by Direct 
Compression Method. The angle of repose of the powder 
mixture was found to have 25 to 32. The flow property of the 
powder was excellent that was confirmed by the 
determination of angle of repose which indicates better 
uniformity of weight. Compressibility index (%) of 
formulations was observed between 12.782% to 18.252% 
that showed excellent compresibility. The matrix tablets were 
compressed by applying maximum force of compression and 
the hardness of tablets was found to be in the range of 8 Kp 
to 11 Kp. Appreciable hardness of the matrix tablets 
indicated retardation in the release as observed in dissolution 
profile. The release of F1 and F2 were not sustained the 
release of the drug and results were found upto drug released 
82.13% and 81.47% within 8 hours respectively. 
Formulations F3 and F4 showed the drug release 92.41% and 
91.93% in 18 hours respectively, which indicates that by 
increasing the concentration of  polyox the drug release was 
sustained. The release rates was sustained in formulations F1 
to F4 but drug release pattern was not  close to theoretical 
release profile. The formulation F5 (drug & polymer 1:1) 
showed the drug release 80.93% for 12 hours, in order to 
minimize the retardation of drug release ratio of HPMC was 
increased to twice and the drug release was 79%, in 
formulation F6. Then in order to achieve better release drug 
by change the proportional (ratio) of both polymers. The 
formulation F7 has showed 99.89% drug released for 24 hrs 
on increasing the concentration of polymer in the ratio of 1:3. 
Satisfactory descriptions of kinetic model of the formulations 
were found good according to higuchi’s kinetic model. The 
ideal properties of matrix tablets are sufficient release of drug 
in pH 6.8 phosphate buffer solution, so it was necessary to 
select an appropriate drug release between HPMC and 

Polyox. The formulation F7 found to be best. The 
comparative study were performed between my optimized 
formulation F7 Vs Marketed product (Cardimax),  were 
found to be better control of drug release F7 showed 99.89%  
and marketed product showed 96.07% at 24 hours In-Vitro 
release studies.Stability studies were carried out for 
optimized formulation F7 were showed no significance 
changes in physical parameters. Stability studies are carried 
out for 3 months at three different conditions (Long term, 
intermediate, accelerated) in various storage conditions. Also 
there was no remarkable change in the content of matrix 
tablets. Hence it can be concluded that once daily extended 
release matrix tablet of Trimetazidine dihydrochloride having 
satisfactory extended release profile which may provide an 
increased therapeutic efficacy. The developed formulation 
overcome and alleviates the drawback and limitation of 
extended release preparations. 
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