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INTRODUCTION17

In a Conventional drug delivery system, periodic doses of 
therapeutic agents are required. Most of the drugs are for-
mulated by conventional methods for effective drug admin-
istration, but some therapeutic agents are unstable or have 
narrow therapeutic ranges so require modification. These 
problems were overcome by developing sustained release 
gastro retentive drug delivery. Gastro retentive drug delivery 
promising approach not only retard the drug release but also 
retain the dosage form in the stomach. Gastro retentive drug 
delivery effectively improves absorption of the drug due to 
increased residence time in the stomach. Methimazole is 
absorbed through the whole Gastrointestinal tract and bio-
availability are 80-95%. Methimazole is a biologically ac-
tive agent widely used in hyperthyroidism. It prevents iodine 
and peroxidase. Methimazole has a biological half-life of 5 

to 6 hours so it requires three times a day dosing. Hence an 
attempt was made to develop floating matrix tablets of Me-
thimazole to improve all characteristics.1,2,3

MATERIAL AND METHODS

Methimazole was purchased from Innova Laboratories, 
Division of Innova Remedies Pvt. Ltd. Nagpur. HPMC 
K100M, EC was procured from Molychem, Mumbai. All 
other reagents and materials were of analytical grade.7

Formulation of Methimazole Floating Matrix 
Tablets.1 

The direct compression technique was used to formulate the 
Methimazole tablets for all batches containing methima-
zole. Sodium bicarbonate was passed through # 36 sieves. 
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ABSTRACT
Introduction: Methimazole is an active pharmaceutical ingredient effectively utilized in hyperthyroidism. Methimazole inhibits 
peroxidase as well as iodine interactions with thyroglobulin to produce triiodothyronine with thyroxine. Methimazole shows very 
low protein binding (1-10%) bounds to plasma proteins and is easily metabolized by the liver. Gastro retentive drug system 
improve the pharmacotherapy of the stomach by local release of therapeutic agent results in high concentrations of drug at the 
gastric mucosa, which further sustained for long 
Aim: In this investigation, efforts were given to developing a sustained release floating matrix tablet of Methimazole.
Methodology: Floating matrix tablets of methimazole were prepared by utilizing the direct compression method. Sodium bicar-
bonate and citric acid were used as gas-forming agents. HPMC K100M along with Ethylcellulose used to retard drug release 
from the dosage form. 
Result: Floating matrix tablets of methimazole were evaluated for different quality control tests to improve the quality of the 
product. In dissolution study of the floating matrix of methimazole formulation Floating matrix tablet (FLM4) shows maximum 
drug release 96.88 % at the end of 12 hours while FLM-1 shows least 84.33 %.
Conclusion: In vitro release study of methimazole floating matrix tablets shows that polymer percentage used in the formula is 
enough to extend the release of the drug for at least 12 hr.
Key Words: Floating Matrix tablet, Methimazole, Sustained Release, FLM, HPMC K100M, Ethyl Cellulose
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Magnesium stearate and Citric acid were passed through # 
60 sieves. Required quantity of drug and all other ingredi-
ents were weighed and transferred into a polythene bag and 
blended for 10 minutes. The blend was compressed on a 
10-station rotary press using round-shaped punches. Punches 
measuring 10 mm were used for compression of the tablets. 
Table1 consist of formulas for the preparation of floating ma-
trix tablets which include Ethylcellulose, HPMC K100M and 
gas-forming agents like citric acid and sodium bicarbonate.

Evaluation of Floating matrix tablet 

a. Physical Evaluation: 
The prepared tablets were examined visually for cracks, de-
pressions, pinholes, colour and polish. 1,2,3,8

b. Size and shape: 
Vernier callipers are used for determining the thickness of 
the tablet.

c. Test for hardness:
Monsanto hardness tester is used for the determination of the 
hardness of the tablet. 

d) Weight variation: 11.12,17

To determine weight variation Twenty tablets were weighed 
individually and the average weight was calculated from the 
total weight of all tablets. The individual weights of tablets 
were compared with the average weight of tablets. The per-
centage difference in the weight variation should be within 
the permissible limits (±7.5%). The per cent deviation was 
calculated using the following formula.     

Individual weight – Average weight

Average weight
x 100% Deviation =

e) Friability test:
Friability of the tablets was measured by using Roche friabi-
lator. Ten tablets were weighed collectively and placed in the 
friabilator chamber and rotated at 25 rpm. After 100 rotations 
(4 minutes), the tablets were taken out from the friability and 
intact tablets were again weighed collectively. The permit-
ted friability limit is 1.0%. The per cent friability was deter-
mined using the following formula

(W1 – W2)

W1

x 100Friability =
 

Where W1 = weight of the tablets before the test 

W2 = weight of the tablets after test 

f) Content uniformity13

Randomly selected 20 tablets were used to calculate average 
weight. All tablets were crushed in a mortar and weighed ac-
curately for analysis. In a conical flask, samples were trans-
ferred and diluted with 0. 1NHCL. The sample content was 
shaken and kept for 30 minutes for the complete dissolution 
of the drug. After filtration dilutions were made. Drug content 
was estimated against blank as a reference at λ max 251.5 nm

g) In Vitro Drug Release (Dissolution Studies): 14,15,16

In vitro drug release study of the samples was carried out 
using USP – type I dissolution apparatus (Basket type). The 
dissolution medium, 500 ml of simulated gastric fluid (with-
out enzyme), was placed into the dissolution flask maintain-
ing the temperature of 37 + 0.5 0C and rpm of 100.  One 
Methimazole matrix tablet was placed in each basket of the 
dissolution apparatus. The dissolution was carried out for 12 
hours.  During dissolution 5 ml sample was withdrawn af-
ter every 1 hour up to 12 hours manually. During sampling 
sample was filtered.  The fresh dissolution medium (37oC) 
was added every time to maintain shrink condition. Collect-
ed samples were analyzed at 251.5 nm using 0.1 N HCl as 
blank. The cumulative percentage drug release was calcu-
lated using PCP Disso v3 software. 

h) In Vitro Buoyancy Study: 5,6,17

The matrix tablet of methimazole was kept in a 100 ml beak-
er containing 0.1 N HCL. The time required for the tablet to 
rise in surface and float was determined as floating lag time. 
The duration in which dosage form constantly remained on 
the surface of the medium was determined as the total float-
ing time.

i) Water Uptake Study (Determination of Swelling Index) 6.7

The swelling index of matrix tablets of methimazole was de-
termined in distilled water at room temperature. The water 
uptake study of the tablet was done using the USP II dissolu-
tion apparatus. The medium used for the study was 500ml 
distilled water with a revolution of 100 rpm. The temperature 
of the medium was maintained at 37+ 0.5 0C throughout the 
study. After 12 hours the tablets were withdrawn, blotted to 
remove excess water and weight. The swelling characteris-
tics of the tablets were expressed in terms of water uptake 
(WU) as,

Weight of the swollen tablet- Initial weight of the tablet

The initial weight of the tablet
x 100% WU =

Fourier Transform-Infra red spectroscopy (FT-IR) 
of Methimazole Floating Matrix Tablet: 
The FT-IR spectrum of formulation FLM4 was recorded using 
spectrophotometer Fourier Transform-Infra red spectroscopy 
(Shimadzu 84005) using the KBr pellet technique. 
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Differential Scanning Coulometry (DSC) of Me-
thimazole Floating Matrix Tablet: 
DSC analysis of formulation FLM4 was performed using 
Shimadzu-Thermal Analyzer DSC 60 on 2-5mg samples. 
Samples of Methimazole Floating Matrix Tablets were heat-
ed in an open aluminium pan at a rate of 10°C/min. This 
study was conducted over a temperature range of 30 to 
300°C under a nitrogen flow of 2 bar pressure. 

In-vitro drug release Kinetics study of Methima-
zole Floating Matrix Tablet:4,5

In-vitro drug release Kinetics study of Methimazole Floating 
Matrix Tablet was studied using USP dissolution apparatus 
II and result getting by this study was analysed for different 
kinetic models such as zero order, first order, Higuchi, Hix-
son Crowell and Korsmeyer- Pappas.

Optimization of Methimazole Floating Matrix 
Tablet: 9,10,11

22 Factorial Design for Methimazole Floating Matrix 
Tablet:
A 22 factorial design was used in this study and 2 factors 
were evaluated, each at 2 levels shown in table no.7. Ex-
perimental trials were performed at all 4 possible combina-
tions. The conc. of Ethylcellulose and HPMC K 100 M were 
selected as independent variables. The response % release 
was selected as dependent variables. The resulting data ana-
lyzed statistically using analysis of variance (ANOVA)were 
fitted into Design Expert 8.0.3 software. The data were also 
subjected to 3-D response surface methodology to determine 
the influence of HPMC, Na-CMC and Avicel on dependent 
variables. Tablet weight was not constant because that would 
require the use of diluents for weight adjustment, which in 
turn may have caused variation in the release profile. Thus, 
did not alter the number of diluents in the formulation to nul-
lify any effect due to a change in the proportion of diluents 

Y = b0 + b1X1 + b2X2 + b3X1X2

Y is the dependent variable; b0 is the arithmetic mean of re-
sponses of 4 runs. bi (b1, b2, b3, and b12) is the estimated coef-
ficient for the corresponding factor Xi (X1, X2, X1X2) which 
represent the average result of changing 1 factor at the time 
from its low to high value. The interaction term (X1X2) 
shows the response changes when 2 factors are simultane-
ously changed.

RESULT 

Organoleptic Properties:
After evaluation floating matrix tablets were white having 
a smooth surface in appearance. When the variation in the 

drug-polymer ratio will affect. The thickness of all the for-
mulations and ranges from 4.8-5.2 mm. After performing 
the weight variation test the average percentage deviation of 
all the formulations was found to be less than 5 %. It was 
found that all batches show per cent drug content of more 
than 98%. The tablet hardness of all the formulations was 
found in the range of 5.5-5.7 kg/cm2. Another measure of 
tablet hardness was friability. Compressed tablets that lose 
less than 1 % of their weight are generally considered ac-
ceptable. For all formulations tried here the weight loss was 
less than 1 % hence acceptable shown in table no 2. All the 
formulations FLM-1 to FLM-4 float in one minute but FLM-
4 takes minimum time as it contains the minimum amount 
of polymers. All the formulations FLM-1 to FLM-4 remain 
buoyant for more than 20 hours and lag time for floating was 
less than one minute shown in tables no 4 and 3 respectively. 
A swelling index was performed for formulation (FLM-4) 
shown in figure no.1. Complete swelling of the tablet takes 
place at the end of 10 hours after that the weight of the tab-
let decreases. The absorption bands shown by FLM-4 are 
characteristic of the groups present in the molecular struc-
ture of Methimazole. The presence of absorption bands cor-
responding to the functional groups present in the structure 
of Methimazole and the absence of any well-defined unac-
countable peaks is a confirmation of the purity of the formu-
lation shown in figure no.2. The DSC curve of Methimazole 
shows a sharp endothermic peak at 191.26 0 C corresponding 
to its melting and indicating its crystalline nature shown in 
figure no 3. Drug release studies were performed to deter-
mine the release of the drug is slow enough for at least 12 hr 
shown in figure no.4. The dissolution curve of formulation 
FLM4 shows maximum drug release i.e. 96.88% at the end 
of 12hours while FLM1 shows the least i.e. 84.96 % shown 
in table no.5. The value of release exponent, n, obtained from 
the Korsmeyer equation was greater than 0.5 for FLM1, 
FLM2, FLM3and FLM4 shown in table no.6. The Model F-
value of 73.90 implies the model is significantly shown in 
table no.8. Percentage release graph for 22 factorial design 
and 3D graph response surface methodology of % release 
for methimazole floating matrix tablets shown in figure no 8 
and 9 respectively. 3D graph of % Desirability for methima-
zole floating matrix Tablets as per 22 factorial design shown 
in figure no.10. Predicted Vs. actual values of % release of 
methimazole floating matrix tablets shown in figure no. 11

Final Equation in Terms of Coded Factors:
% release   = 86.40375 - 0.50125* A - 2.49875* B + 2.85625 
* A * B

Final Equation in Terms of Actual Factors: 
% release   = 344.76 - 2.62075* Ethyl cellulose - 2.8205* 
HPMC K100M + 0.0285625* Ethyl cellulose* HPMC 
K100M
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DISCUSSION

Due to the entrapment of drugs within polymers, there was 
a shift in melting point was observed. The highest R2 value 
was obtained for the Higuchi model, so diffusion was the 
predominant release mechanism for matrix tablets. Release 
exponent, n, obtained from the Korsmeyer equation was 
greater than 0.5 indicate non-Fickian transport (Anamolous) 
so the final mechanism of drug release was swelling or chain 
relaxation of polymers followed by diffusion and erosion. 
Values of p-value less than 0.0500 indicate model terms are 
significant.  In this case B, AB is the significant model term. 
Values greater than 0.1000 indicate the model terms are not 
significant. Adequate Precision measures the signal to noise 
ratio. A ratio greater than 4 is desirable. This model shows a 
ratio of 20.829 indicates an adequate signal. 

CONCLUSION

The general tablets parameters i.e. hardness, friability, weight 
variation, the thickness was found within specifications. Float-
ing lag time was within 1 minute and the total floating time 
was 22 hours for all the developed formulations. For float-
ing matrix tablets, the formulation FLM4 shows the highest 
drug release 96.88% as containing the minimum amount of 
polymers and FLM1 shows the lowest drug release 84.96% as 
containing the maximum amount of polymers.
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Table 1: Formulation Methimazole Floating Matrix Tablets: 
Formulations code Drug Ethyl cellulose HPMC 

K100M
Sodium Bicarbonate Citric 

Acid
Mg-Sterate Total 

weight

FLM1 15 100 100 30 13 2 260

FLM2 15 100 80 30 13 2 240

FLM3 15 80 100 30 13 2 240

FLM4 15 80 80 30 13 2 220

Table 2: Evaluation of tablets parameters
Formulation 
code

Thickness
(mm)

Diameter
(mm)

Hardness
(kg/cm2)

Average weight 
(mg)

Friability (%) % Drug content

FLM1 4.8±0.21 10 5.5±0.65 258±0.86 0.91±0.12 99.12±0.12

FLM2 5.2±0.35 10 5.6±0.90 237±0.89 0.93±0.19 98.36±0.18

FLM3 5.1±0.65 10 5.4±0.51 238±0.73 0.78±0.16 98.96±0.16

FLM4 5.1±0.36 10 5.7±0.43 219±0.84 0.88±0.17 98.74±0.13

Table 3: Determination of buoyancy lag time
Formulation Code FLM1 FLM2 FLM3 FLM4

Time (Second) 60 32 25 22

Table 4: Determination of duration of buoyancy:
Formulation code FLM1 FLM2 FLM3 FLM4

Time (Hours) 20 22 21 20

Table 5: Cumulative % Drug Released Profile of Formulation of Methimazole Floating Matrix Tablets.

Time
(Hours)

Cumulative % Release (mean ± S.D.)

Formulation Code

FLM1 FLM2 FLM3 FLM4

1 28.25±2.53 30.24±3.26 28.87±1.25 31.83±2.36

2 42.90±1.53 44.16±2.65 42.24±1.32 49.23±1.45

3 45.88±1.23 50.00±1.56 49.18±0.65 54.67±1.65

4 53.36±1.32 57.63±1.96 55.96±0.98 62.02±1.32

5 59.12±1.63 62.92±1.98 60.53±0.78 68.66±1.96

6 65.08±0.96 69.63±1.37 65.22±0.74 75.10±1.65

7 69.75±0.92 73.08±1.54 68.47±1.06 78.78±1.24

8 74.80±0.34 76.92±1.23 72.72±0.96 82.43±1.32

9 80.08±1.58 82.06±1.32 75.27±0.68 85.40±0.65

10 82.80±2.65 84.27±0.96 79.18±0.87 89.24±0.54

11 83.32±0.59 86.08±.89 82.08±0.85 92.28±0.21

12 84.96±0.32 89.04±.48 86.47±0.94 96.88±0.65
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Table 6: Kinetic treatment of prepared Methimazole floating matrix tablets.

Formulation 
Code

                              Coefficient of determination (r2)  

Korsmeyer plot n 
(release exponent)

 Zero order  First order  Higuchi   
square root 

Hixson Crowell 
Cube Root

Korsmeyer plot

FLM1 0.8921 0.9503 0.9843 0.9775 0.9928 0.5017

FLM2 0.8413 0.9638 0.9804 0.9406 0.9961 0.5103

FLM3 0.8143 0.9447 0.9742 0.9456 0.9878 0.5230

FLM4 0.8143 0.9493 0.9786 0.9458 0.9969 0.5584

Table 7: 22 Factorial Design of Methimazole Floating Matrix Tablet: 
Factor Level Level

Ethyl Cellulose 80 (-) 100 (+)

HPMC K 100 M 80 (-) 100 (+)

Table 8: Analysis of Variance for % Release of Methimazole Floating Matrix Tablet:
Source Sum of 

Squares
Degree of 
Freedom

Mean 
Square

F value P value Model Significant / Non-sig-
nificant Relative to Noise

Model 117.22 3 39.075 73.899 0.0006 Significant

A-Ethyl cellulose 2.0100 1 2.0100 3.8013 0.1230 Non-significant

B- HPMC K100M 49.950 1 49.950 94.465 0.0006 Significant

AB 65.265 1 65.265 123.43 0.0004 Significant

Pure Error 2.1150 4 0.5287 — — ____

Core Total 119.34 7 ___ ___ ___ ____

Figure 1: Swelling index of formulation (FLM4).

Figure 2: FT-IR of floating matrix tablet (FLM4).

Figure 3: DSC Overlay of FLM4 and Methimazole.

Figure 4: Methimazole Floating Matrix Tablet Combined Zero 
Order Graph.



Int J Cur Res Rev   | Vol 13 • Issue 17 • September 2021 104

Kunal et al: Formulation and characterization floating matrix tablets of methimazole

 

Figure 5: Methimazole Floating Matrix Tablet Combined First 
Order Graph.

Figure 6:  Methimazole Floating Matrix Tablets Combined Hi-
guchi Graph.

Figure 7: Hixon-Crowell Model for Methimazole Floating Ma-
trix Tablets.

Figure 8: 3D Graph Response Surface Methodology of % Re-
lease for Methimazole Floating Matrix Tablets as per 22 Facto-
rial Design.

Figure 9: % Release Graph  for 22 Factorial Design of Methi-
mazole Floating Matrix Tablets.

Figure 10: 3D Graph of % Desirability for Methimazole Float-
ing Marix Tablets as per 22 Factorial Design.

Figure 11: Predicted Vs. Actual Values of % Release of Methi-
mazole Floating Matrix Tablets. 


