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Abstract
The main objective of the present research work is to develop stable 

formulation of oral disintegrating tablets (ODT) of anticonvulsant drug. 
In present work oral disintegrating tablets of Clonazepam drug were 
prepared by direct compression method. Six different formulations were 
studied to develop optimized robust formulation, different formulations 
were prepared by varying the concentration and combination of super 
disintegrants like Croscarmellose Sodium (CCS), Crospovidone (CP) 
and Sodium starch glycolate (SSG). Prepared six formulations were 
evaluated for weight variation, hardness, content uniformity, friability, 
Disintegration time, wetting time and invitro dissolution studies. 
Optimized formulation dissolution data is fitted for different kinetic 
modules to better understand drug release pattern. Stability studies 
shows optimized formulation was stable at different conditions as per 
ICH guidelines. 

Keywords: Oral disintegrating tablets (ODT), Clonazepam, 
Crospovidone, Croscarmellose sodium, Sodium starch glycolate, 
Anticonvulsant drug.

Introduction
Oral administration of drugs is preferred due to its ease of 

swallowing, distress escaping, adaptability, most considerably and 
patient compliance. 

Mechanism of ODT drugs
Generally, ODTs are formulated to disperse rapidly in the mouth, 

enabling medication to be swallowed without water, thereby enhancing 
convenience & compliance across a broad range of indications and 
patient types, including the young, elderly, and active patients.  Following 
dispersion, the formulations are swallowed, and the drug is absorbed in 
the same way as conventional solid-oral dosage forms.

Materials and Methods
Materials

Clonazepam, Crospovidone, Cros carmellose sodium and Sodium 
starch glycolate were gifted sample from Chandra labs, Hyderabad. 
Other chemicals like MCC, Mg stearate and Talc were analytical grade.

Methods
Calibraton curve of Clonazepam: Weighed 100 mg of Clonazepam and 
shifted into 100 ml of volumetric flask & dissolved in less amount of 
water and diluted with phosphate buffer of pH 6.8 up to the mark to give 
stock solution 1 mg/ml. 1 ml was pick out from stock solution in another 
volumetric flask and diluted up to 10 ml to give a standard solution 100 
µg/ml. Further dilutions were made from 10-50 µg/ml using phosphate 
buffer pH 6.8 and absorbance were measured at 254 nm (figure no.1 
spectrum of clonazepam drug) Figure 1.
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various superdisintegrants and other ingredients in varying 
concentrations. So, different batches of formulations were 
planned accordingly. According to that C1, C2 formulations 
(with Crospovidone + croscarmellose sodium - 5%, 10%), 
C3, C4 formulations (with Sodium starch glycolate+ 
Crospovidone - 5%, 10%),C5,C6 formulations (with Sodium 
starch glycolate + croscarmellose sodium - 5%,10%) 
prepared by direct compression method (Table 1).

Results
Calibration curve of Clonazepam drug in phosphate 
buffer

Table 2 and Figure 2 

Drug and excipient compatibility studies (FTIR)
Figures 3 and 4

Evaluation of Prepared Clonazepam Oral 
disintegrating tablets

Table 3

In -vitro drug release study
Paddle method Dissolution data of Matrix tablets 

formulations of Clonazepam by Paddle method (USP II) are 
reported in table 4 and cumulative % drug release were 
shown in figures 5 to 7.

Kinetic studies for optimized formulation (C6)
Table 5 and Figures 8 to 11.

Stability studies
Table 6

Summary and Conclusion
In the current work, immediate release tablets of 

Clonazepam were prepared by direct compression technique. 
The designed formulations were subjected into weight of 
variation, drug uniformity content, hardness & friability, and 
post formulation studies like as ratio of water absorption, 
wetting time, dissolution, drug excipients interaction and 
short-term stability studies. 

• IR-spectroscopic studies indicated that there are no 
drug–excipients interactions. 

• By the direct compression the designed tablets were 
punched without any chipping, capping and sticking.  

• The prepared tablets of the hardness were found to be in 
b/w of 1.1 to 1.8kg/ cm2. 

• The values of friability were found to be in b/w of 0.65 
to 0.72%. 

• Disintegration time was found to be in b/w of 1-3min.

• The average weight & content of drug prepared tablets 
indicate weight and uniformity of drug content within 
the batches prepared. 

• Maximum drug release was found to be with formulation 
C6 (98%).

Figure 1:  Spectrum of Clonazepam in 6.8 PH buffer.

Ingredients (mg) C1 C2 C3 C4 C5 C6
Clonazepam 1mg 1mg 1mg 1mg 1mg 1mg

Crospovidone + 
croscarmellose sodium 7.5 15 ------ ------ ------ -------

Sodium starch 
glycolate+ 

Crospovidone
------ ------ 7.5 15 ------ ------

Sodium starch 
glycolate+ 

croscarmellose sodium
------ ----- ------ ------ 7.5 15

MCC Qs qs qs qs Qs qs
Magnesium stearate 3 3 3 3 3 3

Talc 3 3 3 3 3 3
Total tablet weight 150mg 150mg 150mg 150mg 150mg 150mg

Table 1: Formulations table for Clonazepam ODT.

y = 0.015x + 0.0088
R² = 0.999

0

0.2

0.4

0.6

0.8

0 10 20 30 40 50 60

A
bs

or
ba

nc
es

Concentration

Figure 2:  Standard curve of Clonazepam in 6.8 PH buffer.

Concentration (µg/mL) Absorbance

0 0

10 0.171

20 0.305

30 0.3460

40 0.620

50 0.752

Table 2: Standard calibration curve of Clonazepam in phosphate buffer.

Drug and Excipients compatibility studies: The selection 
of excipients was based on the prior experience or literature 
survey; excipients listed by the innovator in the package 
insert (Micardis) tablets. Compatibility was observed of 
these excipients with Clonazepam. In the present study, the 
potassium bromide disc (pellet) method was employed.

Preparation of Clonazepam ODT’s3: The main aim of the 
present study was to formulate different batches using three 
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Figure 3: FTIR of Clonazepam pure drug.

Figure 4: FTIR of Clonazepam optimized formulation.

Formulation  code Weight                     
variation

Hardness
( kg/cm2)

 Friability
(%)

Thickness
(mm)

Content 
uniformity

Disintegration 
Time (min)

Wetting time 
in5 (min)

C1 149 1.6 0.72 1.4 99.28 2 1.20

C2 151 1.5 0.68 1.6 97.16 2.4 1.35

C3 150 1.8 0.69 1.7 101.1 2.4 2.15

C4 148 1.7 0.66 1.5 97.68 2.2 2.08

C5 148 1.8 0.68 1.6 98.19 2.3 1.45

C6 150 1.1 0.65 1.2 99.41 1.4 1.15

Table 3: Evaluation tests of different formulations.
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Time in min C1 C2 C3 C4 C5 C6

5 36 40 48 39 46 54

10 68 73 76 72 78 86

15 79 81 85 80 87 91

20 85 92 90 89 93 98

30 93 97 96 93 97 98

45 98 97 96 98 97 98

60 98 97 96 98 97 98

Table 4: In-vitro dissolution data of prepared tablets.
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Figure 5: Cumulative % drug released for formulations C1-C3.
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Figure 6: Cumulative % drug released for formulations C4-C6.
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Figure 7: Cumulative % drug release of C6 formulation.

 ZERO HIGUCHI PEPPAS FIRST

 % CDR Vs T %CDR Vs √T Log C Vs Log T Log % Remain Vs T

Slope 1.093 37.42 -1.990 -0.260

Intercept 52.58 14.82 1.792 1.783

R 2 0.422 0.873 0.936 0.868

Table 5: Drug release kinetics profile.
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y = 1.0938x + 52.58
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Figure 8: Zero order plot for optimized formulation C6.
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Figure 9: First order plot for optimized formulation C6.
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Figure 10:  Higuchi plot for optimized formulation C6.
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Figure 11:  Peppas plot for optimized formulation C6.

  S.NO Parameters Initial 1 month 2 month 3 month Limits as per 
specification

      1 400C/75% RH
% Release 98 98.52 97.79 96.56 Not less than

85 %

      2 400C/75% RH
Assay Value 98 97.96 96.22 96.00

Not less than
90 %

Not more than
110 %

Table 6: Results of stability studies of optimized formulation C-6.
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Stability studies
There was no significant change in physical and chemical 

properties of the tablets of formulation C6 after 3 Months, 
parameters like % drug release and assay values at various 
conditions (at 400C/ 75% RH) as per ICH guidelines 
quantified at various time intervals.
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