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ABSTRACT 

The main objective of the present work was to develop 

sustained release bi-layer tablets Tizanidine HCl using 

Xanthan Gum, Guar Gum. Tablets were prepared by 

immediate release direct compression and sustained release 

wet granulation method and evaluated for various physical 

parameters such as hardness, friability, thickness, weight 

variation, drug content uniformity. The In-vitro release studies 

were performed in 0.1 N HCl for first two hour and in 6.8 pH 

phosphate buffer up to 24 hour. The drug release was 

dependent on the concentration of the polymer. It was 

observed that bi-layer matrix tablets having formulation code 

TX II which contained 65 % xanthan gum was successfully 

sustained the release of drug up to 24 hour. FT-IR studies 

revealed that there was no interaction between the drug and 

polymer used in the study. 
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INTRODUCTION: 

The concept of bi-layer tablet technology is utilized to develop sustains release and immediate 

formulation for a single drug or combination of drugs. Bi-layer tablets are preferred in some cases 

because they maintain uniform drug levels, reduce dose, side effects, increase the safety margin for 

high-potency drugs and thus offer better patient compliance.
1
 The synthetic/semi synthetic polymers 

are quite unfavoured when compared with natural gums, as the natural gums are cost effective, non-

toxic, biodegradable, easily available and offered flexibility in manufacturing
2. 

Tizanidine HCl is an imidazoline derivative, which acts as agonist on centrally located α2 receptors 

and this leads to myotonolytic effects on skeletal muscle. It is structurally and pharmacologically 

similar to clonidine and other α2-adrenergic agonists. The correct mechanism of Tizanidine HCl in 

decreasing muscle tone and frequency of spasm is not clearly understood
3
. Tizanidine is rapidly 

absorbed after oral administration and the peak plasma concentration is reached within 1 to 2 hour. 

Half-life is 2.5 hour. The drug is widely distributed throughout the body and 30% of drug binds to 

plasma proteins and thus make it a potent candidate for sustained release dosage form
4
.
 

 

  
Structure of Tizanidine 

Hence in the present research article investigation an attempt was made to fabricate Tizanidine HCl 

bi-layered matrix tablets using xanthan gum and guar gum as release retardant at different 

concentration. 

MATERIALS AND METHODS:  

Tizanidine HCl was gift sample from Sun Pharma Pvt. Ltd. Mumbai. Xanthan gum and guar gum 

were procured from Lucid group Mumbai. All other reagents and chemicals used were of analytical 

grade. 

Preparation of bi-layer matrix tablets: 

Calculation of theoretical release profile of Tizanidine HCl from sustained release layer.
5
 

The total dose of Tizanidine HCl for once daily-sustained release formulation was calculated by the 

following equation, using available pharmacological data. 

Dt = Dose (1+ 0.693x t/ t1/2) 

Where, Dt = Total dose of drug. 

Dose = Dose of immediate release part 
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t = time in hour during which the sustained release is desired (24 hour) 

t1/2= half life of the drug (2.5 hour) 

Therefore, Dt= 2(1+0.693x 24/2.5) 

Dt ≈ 16 mg 

Therefore maintenance dose = Dose = 16 – 2 = 14 mg. 

Tizanidine HCl matrix tablets were prepared by wet granulation technique. The drug, polymer and 

other excipients used were passed through sieve # 80 before their use in the formulation. The layer 

with sustaining dose was formulated with various amounts of xanthan gum and guar gum. The dose 

in the formulation for fast release was 2 mg. The maintenance or sustaining dose of Tizanidine HCl 

was 14 mg. 

Formulation of fast dissolving layer: 

The fast release layer was formulated by mixing the drugs uniformly with sodium starch glycolate, 

lactose, talc, magnesium stearate. 

Formulation of sustained release layer: 

Accurately weighed quantity of Tizanidine HCl, xanthan gum or guar gum and mannitol were taken 

in mortar and mixed. The powders were mixed with the sufficient quantity of PVP K 30 in distilled 

water until wet mass formed. The cohesive mass obtained was pass through sieve # 16 and the 

granules were dried in an oven at 50
0

 C for an hour. The dried granules were again sieved through 

sieve # 22. The granules were mixed required quantities of talc and magnesium stearate. The 

required amount of granules for sustained release layer was compressed into tablets in the single 

punch tablet machine. Over this compressed layer, required quantity of fast releasing layer powder 

was placed and compressed lightly to form a bi-layer tablet. 

Drug–excipient compatibility studies: 

There is always possibility of drug-excipient interaction in any formulation due to their intimate 

contact.  The technique employed in this study is FTIR spectroscopy. 

FTIR spectroscopy is one of the most powerful analytical techniques, which offers possibility of 

chemical identification. Physical mixtures of drug and excipients were prepared to study the 

compatibility. Drug polymer compatibility studies were carried out using FTIR spectroscopy. IR 

spectrum of pure drug and polymers were seen in between 400-4000 cm
-1

 is shown in Figure 1-3 

Pre-compression characterization of blend:
6-7

 

Angle of repose: 

Angle of repose was determined by using funnel method. The granules were poured from funnel that 

can be rise vertically until a maximum cone height ‘h’ was obtained. Then the diameter of the 

granules cone was measured and the angle of repose was calculated using the following equation. 

θ = tan
-1

 (h/r) 
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Bulk Density: 

Apparent bulk density was determined by placing pre-sieved granules into a graduated cylinder and 

measuring the volume and weight as it is. The bulk density is calculated by using following formula. 

Bulk density = Weight of granules / volume of packing 

Tapped density: 

A quantity of 2 gm of granules from each formula was introduced into a measuring cylinder. After a 

initial volume was observed, the cylinder was allow to fall under its own weight on the hard surface 

from the height of 2.5 cm at two second intervals. The tapping was continued until no further change 

in the volume was noted. The tapped density was calculated by using following formula. 

Tapped density = weight of granules / tapped volume of packing. 

Compressibility index: 

Compressibility index of granules was determined by Carr’s compressibility index. 

Carr’s index: [(TBD – LBD) x 100]/ TBD 

Evaluation of tablets:
 8-9

 

Hardness test: 

Hardness indicates the ability of a tablet to withstand mechanical shocks while handling. The 

hardness of the tablets was determined using Monsanto hardness tester. It is expressed in kg/cm
2
. 

Three tablets were randomly picked and hardness of the tablets was determined and values were 

reported. 

Wight variation: 

Twenty tablets were randomly selected from each batch and average weight was calculated. Then 

individual tablet were weighted and individual weight was compared with an average weight. 

Thickness: 

Twenty tablets were randomly selected from each batch and their thickness was measured by using 

vernier caliper. Thickness of three tablets from each batch was measured and mean was calculated. 

Friability: 

Friability test was performed to assess the effect of friction and shocks, which may often cause tablet 

to chip, cap or break. Roche friabilator was used for the purpose. This device subjects a number of 

tablets to the combined effect of abrasion and shock by utilizing a plastic chamber that revolves at 

25 rpm dropping the tablets at distance of 6 inches with each revolution. Twenty tablets were 

weighed and placed in the Roche friabilator, which was then operated for 25 rpm for 4 min. After 

revolutions, tablets were deducted and reweighed. Compressed tablets should not loose more than 

1% of their weight. Values are reported. The percentage friability was measured using the formula, 

F = {(Winitial-Wfinal)/Winitial} ×100 

 



- 552 - | P a g e                  International Standard Serial Number (ISSN): 2319-8141 

                                                                                         Full Text Available On www.ijupbs.com  
 

 

Drug content uniformity: 

Ten tablets from each formulation were crushed and mixed separately. From the mixture 4 mg of 

Tizanidine equivalent of mixture was extracted in 100 ml of methanol. Amount of drug present in 

extract was determined using UV spectrophotometer at 320 nm. This procedure was repeated thrice 

to get accuracy in the result
10

. 

In-vitro drug release study:  

In-vitro drug release study of the samples was carried out using USP – type II dissolution apparatus 

(Paddle type) with stirring speed 50 rpm in 900 ml of 0.1 N HCl for first 2 hour and 900 ml of 6.8  

pH phosphate buffer up to 24 hour maintaining the temperature of 37 + 0.5 
0
C. The samples were 

collected as per selected time intervals with replacement of equal volume of dissolution media. 

Collected samples were analyzed at 320 nm using 0.1 N HCl and 6.8 Phosphate buffer as blank. The 

cumulative percentage drug release was calculated
11

. 

RESULT AND DISCUSSION: 

The prepared bi-layer tablets were evaluated for various physical properties. The angle of repose 

ranged from 22.16
0

 to 24.52
0
. The bulk density was within the range of 0.688 to 0.756 gm/ml. The 

tapped density ranged between 0.741 to 0.791 gm/ml. Compressibility index was found to be 12.33 

% to 14.63 %. Hausner’s ratio was ranged from 1.11 to1.18. These values indicate that the prepared 

granules shows good flow properties. The hardness of all the prepared formulations was within the 

range of 6.5 to 7.0 kg/cm
2
, indicating satisfactory mechanical strength. The particle loss in the 

friability test was below 1% for all the formulations, which is an indication of good mechanical 

resistance of tablets. The variation in the weight was within the range of pharmacopoeial 

specifications. The percentage of Tizanidine HCl in the all formulations was ranging from 98.94 – 

99.51 %, indicating content uniformity was within limits. The thickness and diameter of Tizanidine 

HCl tablets was found to be in the range of 4.241 to 4.339 mm and 7.933 to 8.129 mm respectively, 

which shows uniform thickness and diameter. 

The in-vitro release of Tizanidine HCl from fast releasing layer was analyzed by plotting the percent 

drug release Vs time. It shows initial burst effect was shown in Fig. 5. From all the formulations 

over 13 % of Tizanidine HCl was released within two hour of dissolution study. The formulation TX 

I, TX II and TX III shows 90.26 % drug release within 18 hour, 99.71 % within 24 hour and 78.62 

% within 24 hour respectively and the formulation TGI, TGII and TGIII shows 91.46% drug release 

within 20 hour, 90.15% within 24 hour and 68.33% within 24 hour respectively. 

The FTIR studies revealed that there was no physicochemical interaction between Tizanidine HCl 

and Xanthan gum and guar gum. 
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CONCLUSION: 

It can be concluded that the sustained release bi-layer tablets of Tizanidine HCl can be prepared by 

using natural polymers to extend the drug release. The formulation TXII was found to be promising, 

which shows an in vitro drug release of 99.71 % in 24 hour. From these results it clearly indicates 

that the prepared formulations are potential of the Tizanidine HCl bi-layer matrix tablet as an 

alternative to the conventional dosage form. 

ACKNOWLEDGEMENT 

The authors are thankful to Sun Pharma. (Mumbai, India) for providing gift sample and also very 

much thankful to Dr. Bodhe P. V. Principal, S.P.M’s College of Pharmacy Akluj Dist- Solapur M.S., 

for his valuable support and providing necessary facilities to carry out the research work. 

Table 1: Composition of Tizanidine HCl bi-layer matrix tablets 

Ingredients 

(mg/tab) 

Formulations 

TXI TXII TXIII TGI TGII TGIII 

Immediate Release layer 

Tizanidine HCl 2 2 2 2 2 2 

SSG 10 10 10 10 10 10 

Lactose 37 37 37 37 37 37 

Talc 0.5 0.5 0.5 0.5 0.5 0.5 

Mg Stearate 0.5 0.5 0.5 0.5 0.5 0.5 

 Sustained release layer 

Tizanidine HCl 14 14 14 14 14 14 

Mannitol 92 55 17 92 55 17 

Xanthan gum 125 162 200 - - - 

Guar Gum - - - 125 162 200 

PVK K-30 15 15 15 15 15 15 

Talc 2 2 2 2 2 2 

Mg Stearate 2 2 2 2 2 2 

Total 300 300 300 300 300 300 

 

Table 2: Properties of Granules 

Formulation 

Code 

Bulk Density 

(gm/ml) 

± SD, n=3 

Tapped 

Density 

(gm/ml) 

± SD, n=3 

Angle of 

Repose (θ) 

± SD, n=3 

Carr’s 

Index (%) 

± SD, n=3 

Hausner’s 

Ratio 

± SD, n=3 

TXI 0.721±0.05 0.769±0.02 22.16±1.6 14.63±1.32 1.15±0.01 

TXII 0.688±0.03 0.741±0.03 23.83±1.2 13.41±1.12 1.11±0.07 

TXIII 0.714±0.01 0.747±0.04 24.52±1.3 12.98±1.13 1.18±0.02 

TGI 0.698±0.06 0.791±0.01 22.48±1.4 12.33±1.43 1.12±0.03 

TGII 0.756±0.04 0.751±0.01 23.03±1.2 13.66±1.38 1.13±0.05 

TGIII 0.746±0.02 0.788±0.02 24.18±1.5 14.18±1.23 1.14±0.03 
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Table 3: Evaluation of Tablet Parameter 

Formulation 

Code 

Hardness 

(kg.cm2) 

± SD, n=3 

Thickness 

(mm) 

± SD, n=3 

Weight 

Variation(mg) 

± SD, n=3 

Friability 

(%) 

± SD, n=3 

Drug 

Content (%) 

± SD, n=3 

TXI 6.5±0.24 4.32±0.004 302±0.28 0.7±0.003 99.18±1.18 

TXII 7.0±0.39 4.24±0.001 301±0.14 0.6±0.007 99.51±1.01 

TXIII 6.5±0.28 4.29±0.007 309±0.48 0.7±0.002 99.02±1.41 

TGI 6.5±0.16 4.27±0.003 303±0.18 0.6±0.004 99.43±1.23 

TGII 6.5±0.32 4.33±0.009 302±0.21 0.6±0.004 99.25±1.37 

TGIII 7.0±0.27 4.32±0.001 307±0.11 0.7±0.005 98.94±1.31 

 

 

Fig. 1: IR spectrum of Tizanidine HCl 

 

Fig. 2: IR spectrum of Drug + Xanthan Gum 
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Fig. 3: IR spectrum of Drug + Guar Gum 

 

 

 

Fig. 4: Comparison of hardness of different formulations of Tizanidine HCl bi-layer tablets. 
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Fig. 5: In-vitro Drug release profile 
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