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ABSTRACT 
 
Acceptability of any drug dosage form mainly depends over its taste i.e. mouth feel. Drug molecule interacts with taste receptor on the tongue to give 
bitter, sweet or other taste sensation, when they dissolve in saliva. Rizatriptan Benzoate is an anti-migraine class of drug, use for the treatment of acute 
migraine attacks with or without aura. The present study is designed to mask the bitter taste of Rizatriptan Benzoate by complexation with weak cation 
exchange resins (Indion 414) in order to increase its compatibility and patient compliance. The complexes (DRC) were prepared by batch process by 
taking drug: resin ratios 1:1, 1:2 and 1:3.The loading process were optimized for the pH of loading solution, Resin: Drug ratio, effect of temperature, effect 
of resin soaking time, effect of stirring time. Drug resinates were evaluated for taste masking and characterized by FTIR studies showed drug and carrier 
were compatible. 
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INTRODUCTION 
 
In recent years, More than 50% of pharmaceutical products are orally 
administered for several Reasons and undesirable taste is one of the 
important formulation problem encountered with such products.  Today 
most of the drugs are unpalatable, having bitter and obnoxious taste that 
can create a burning feeling in the throat or in the mouth which can led to 
patient non-compliance in taking medicines, especially for children and 
elderly, thereby reducing the effectiveness of the pharmacotherapy[1-2]. 
Therefore it is necessary to reduce the bitterness and to improve 
palatability to the patients. Several approaches are used for masking 
unpleasant taste of drug but having demerits like 1) adding flavour and 
sweetener[3] generally used along with other taste masking technique, 2) 
Solid dispersion system[4]usually require higher conc. of excipients, 
3)Viscosity enhancer, complexing with cyclodextrin[5]Moderately 
successful in reducing bitterness especially at high drug loading, like all 
drawbacks are eradicated by using Ion Exchange Resin which are 
inexpensive and can be used to develop a simple, rapid and cost-effective 
method of taste masking. Nevertheless it is that area of product 
development that has been overlooked and undetermined for its 
importance.  
  
Ion exchange resins are water insoluble, high molecular weight 
polyelectrolytes that can exchange their mobile ions of equal charge with 
the surrounding medium reversibly and stotiometrically.  
 

R-COOH + C6H5COO-A+         R-COOA+ + C6H5COO- H+ 

 

They can be classified as cationic or anionic exchange resins depending 
upon the nature of the exchangeable ion of the resin as a cation or anion 
respectively [6]. Most of the bitter drugs have amine as a functional 
group, which is the cause of their obnoxious taste. If the functional groups 
are blocked by complex formation the bitterness of the drug reduces 
drastically A drug: resin complex is made from the bitter drugs & ion 
exchange resins. The nature of the drug: resin complex is such that the 
average pH of 6.7 and cation concentration of about 40 meq/ lit in saliva 
are not able to break the drug: resin complex but it is weak enough to be 
broken down by the hydrochloric acid present in the stomach.  Thus the 
drug: resin complex is absolutely tasteless and stable [7]. 
 
Rizatriptan Benzoate is an anti-migraine class of drug, use for the 
treatment of acute migraine attacks with or without aura. It is a selective 
agonist of serotonin (5-hydroxytryptamine; 5-HT) type 1B and 1D 
receptors. Its empirical formula is C15H19N5•C7H6O2, representing a 
molecular weight of the free base of 269.4. Rizatriptan benzoate is a white 
to off-white, crystalline solid that is soluble in water. As part of our 
ongoing studies aimed to prepare carboxylic acid functionalized cross 
linked polyacrylic ion-exchange resins (Indion-414) based drug resinate 
complexes for masking the bitter taste of Rizatriptan. The drug resinate 
were evaluated for the ionic interactions which are strongly dependent 
on the pH and the competing ions in the reaction medium, Bitterness, 
drug loading and In vitro dissolution studies were carried out to study 
drug release pattern from the drug resinate complex. 
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MATERIAL AND METHOD 
 
Material 
  
Rizatriptan Benzoate was kindly gifted by Unimerk Remedies Pvt. Ltd., 
Ahemadabad. Indion-414 was provided by Ion Exchange (India) Ltd, 
Mumbai, India. All other chemicals and solvents used were of 
Pharmaceutical and analytical grade obtained from commercial sources. 
   
Methods 
 
Preformulation Studies 
 
Melting Point Determination 
 
Melting Point was determined by taking small amount of Rizatriptan 
Benzoate in a capillary tube closed at one end. The capillary tube was 
placed in an electrically operated Digital Melting Point apparatus and the 
temperature (range) at which the drug melted was recorded. 
 
Spectroscopic Studies 
 
a. Detection of analytical wavelength λmax 
 
A 100 ppm solution was prepared by dissolving 10 mg in water/ 
Dissolution Media (0.1 N HCl) in a 100 ml volumetric flask. The solution 
was sonicated and the volume was made upto 100 ml. The solution was 
scanned between 400 – 200 nm (UV range). 
 
b. Calibration Curve of Rizatriptan Benzoate 
 
Solvents Selected: Water and 0.1 N HCl. 
Accurately weighed quantity Rizatriptan Benzoate (10 mg) was weighed 
and dissolved in small quantity of the solvent in a 100 ml volumetric flask. 
The solution was sonicated and the volume was made up to 100 ml with 
the same solvent to form the Stock Solution (100 ppm). Using, the stock 
solution, appropriate aliquots were taken into different volumetric flasks 
and the volume was made upto 10 ml using the solvent so as to get drug 
concentrations of 2, 4, 6, 8 and 10 ppm. The absorbances of these drug 
solutions were estimated at λmax .This procedure was performed for 
each of the solvent separately and in triplicate to validate the calibration 
curve. 10 mg of Rizatriptan Benzoate Dissolved in 100 ml (Stock Solution: 
100 ppm) 
 
Table 1. Results of Calibration Curves 

 
 

Sr No. Concentration (µg/ml) 
Absorbance 

Water 0.1 N HCL. 

1 2 0.198 0.234 
2 4 0.425 0.448 
3 6 0.630 0.646 
4 8 0.843 0.865 
5 10 1.060 1.073 

6 Regression Equation 
y=0.1063x-
0.0054 

y=0.1065x+
0.0118 

7 Regression Coefficient(r2) 0.9998 0.9995 
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Formulation of Drug-Resin Complex (DRC) 
 
The drug –Resin complex was prepared by batch process.  Rizatriptan 
Benzoate was reacted with cation exchange resins (Indion 414) in various 
stoichiometric ratios (1:1, 1:2 and1:3 of Drug: Resin) for preparing drug 
resin complexes. The weighed amount of resin was added to 
demineralised water (25ml) in a glass beaker and allows swelling for 25-
30 minutes. The pH of resin solution was adjusted to 7.0-7.5 by using 1 M 
KOH. Accurately weighed Rizatriptan Benzoate was added slowly and 
stirred for 3-4 hr. During stirring, pH of solution was measured frequently 
and adjusted to 7.0-7.5 by using 1 M KOH. The contents of the beaker 
were allowed to stir in ambient conditions until equilibrium was attained. 
Time to reach equilibrium was determined by measuring concentration of 
drug in solution. The drug resin complex (DRC) was separated from 
dispersion by filtration and washed with three portions of 75 ml of 
demineralised water. The resinates were dried overnight at 40°C and kept 
in a desiccators and then evaluated for taste and drug-loading efficiency [8-9]. 
 
Optimization 
 
Effect of Drug-Resin Ratio on complex formation 
 
Ratio of drug to resin can greatly impact on complex formation and 
ultimately affects taste masking ability. It was necessary to find out the 
optimum drug to resin ratio. In each case, 100 mg of Rizatriptan Benzoate 
was stirred with varying amount of resin (Ratio) in deionised water using 
magnetic stirrer. The amount of drug loaded at different time intervals 
was determined indirectly by estimating the amount remaining to be 
loaded in solution spectrophotometrically at 228 nm. The best ratio 
showing maximum adsorption of drug was then optimized. Results are 
displayed in Table No-2    
  
Table 2. Effect of Drug-Resin Ratio on Complex Formation 
 

Time 
(Min) 

Percentage of drug loaded 

1:1 1:2 1:3 

1 22.85 32.12 41.93 
2 54.11 67.03 71.37 
3 77.41 86.32 92.43 
4 89.21 93.89 97.29 
5 90.09 94.67 97.91 

 
Effect of pH on complex formation 
 
Five batches were prepared by dispersing 100 mg of drug to 300 mg of 
resin solution in 250 ml deionised water, and then common procedure as 
mentioned earlier was followed. pH of all batches were adjusted up to 4, 
5, 5.5, 6, 6.5, 7 and 8, respectively, by using standard solution of 
hydrochloride acid and sodium hydroxide at room temp. Finally the drug-
loading efficiency was estimated. Results are displayed in Table 3. 
 
Table 3. Effect of pH On Drug Loading Efficiency 
 

pH % Drug Loading 

5 50.89 
5.5 57.88 
6 67.90 
6.5 75.93 
7 84.09 
7.5 90.31 
8 84.19 

 
Effect of temperature on drug loading 
 
The study was carried out at five temperature conditions 30°C, 40°C, 
50°C, 60°C and 70°C. In each case, 100 mg of Rizatriptan Benzoate was 
stirred with 300 mg of resin in deionised water using temperature-
controlled magnetic stirring for 4 hr and the effect of temperature on 
drug loading was studied. (Table 4) 
 
Table 4. Effect of Temperature on Drug Loading 
 

Temp °C % Drug Loading 

37 96.82 
40 93.30 
50 87.56 
60 80.19 
70 74.23 

Evaluation of drug resin complex 
 
Panel Evaluation of Taste 
 
Taste was evaluated by six recognized human volunteers’ panel. 
Volunteers in the age group of 20 to 30 years performed taste evaluation 
of DRC; taste opinion was obtained from volunteers. In taste evaluation 
DRC equivalent to 10 mg of Rizatriptan was held in mouth for 15 sec by 
each volunteer & Bitterness level was recorded against pure drug. A 
numerical scale was used with the following values: 0- tasteless, 0.5-very 
slight, 1-slight, 1.5-slight to moderate, 2- moderate, 2.5-moderate to 
strong, 3-strong, 3+-very strong[10-11].Results are displayed in Table 5.                
  
 Table 5.  Taste Evaluation 

 
 
 
 
 
 

 
Drug release from DRC 
 
Drug release from DRC was determined using United States 
Pharmacopoeia (USP) type II dissolution apparatus. DRC equivalent to 10 
mg of Rizatriptan Benzoate was weighed accurately and added to 900 ml 
of 0.1 N hydrochloric acid and maintained at 370 C. Drug release was 
performed at 100 rpm for 15 min. Aliquot equal to 5 ml was withdrawn at 
specific time interval and analysed.(Table no-5)  Drug release from the 
DRC was also performed in 10 ml of pH 6.8 buffer solutions by adding 10 
mg of the DRC to a test tube, shaken for 60 seconds, filtered and filtrate 
was assayed for drug. 
           
Table 6. Drug Release Data of DRC in 0.1N HCL 
 

Sr. No. Time ( Min) % Drug Release 

1 2 66.44 
2 4 81.35 
3 6 86.89 
4 8 90.68 
5 10 92.95 
6 12 92.15 
7 15 97.46 

          Results are mean of three determinations. 
 
RESULTS AND DISCUSSION 
 
Preformulation Studies 
 
Melting point 
 
The Melting Point of Rizatriptan Benzoate was found to be 179-180°C. 
 
Spectroscopic Studies 
 
a. Detection of analytical wavelength λmax 
 
The UV absorption spectra of Rizatriptan Benzoate showed a peak at 228 
nm against reagent blank (water and 0.1 N HCl respectively) and the same 
was used as λmax for further analysis irrespective of the reagent / solvent 
being used. (Figures 1 and 2) Therefore, Observed λmax = 228 nm. 
 

 
 
Figure 1. UV Spectrum of Rizatriptan benzoate in Water 

DRC 0 0.5 1 1.5 2 2.5 3 3+ 

Pure Drug      2 4  
1:1    1 4    
1:2  1 3 2     
1:3 3 2 1      
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Figure 2. UV Spectrum of Rizatriptan benzoate in 0.1 N HCL 
 
b. Calibration Curve of Rizatriptan Benzoate 
 
The data obtained by plotting the calibration curve are given in Table 1 
and Figures 3 and 4. 
 

 
 
Figure 3. Results of Calibration Curve in Water 
 

 
 
Figure 4. Results of Calibration Curve in 0.1 N HCL 
 
Effect of Drug-Resin Ratio on complex formation 
 
Study on effect of drug–resin ratio suggests higher drug loading at drug to 
resin ratio 1:2 and above. The plot of % drug loaded Vs time 
demonstrates that % uptake of drug from solution is highest for the ratio 
1:3 i.e., 97.91 % ± 1.39, for this reason drug–resin ratio 1:3 was selected 
as optimized ratio. 
 

 
 
Figure 5. Effect of Drug-Resin Ratio on Complex Formation (DR1-1:1, 

DR2-1:2, DR3-1:3) 
 
Effect of pH on Drug Loading Efficiency 
 
Resin: drug complexation involved exchanged of ionisable drug and metal 
ion in resin. Such a mode of complexation between drug and resin can be 
affected by pH of media. Above shown table no 3 depicts the effect of pH 
of resin dispersion on the % drug loading. The complexation was 
enhanced with increasing pH from 5 to 7.5. A maximum of 90.31 % drug 
loading was obtained at pH 7.5, as pH increased above 7.5, the percentage 
drug loading decreased. The pH of the solution affects both solubility and 
the degree of ionization of drug and resin. The decreased complexation at 
lower pH is due to excess H+ ions in the solution, which have more 
binding affinity to the –COO - groups of resin and compete with the drug 
for binding 

 
 

Figure 6. Effect of pH on Drug Loading Efficiency 
 
Effect of Temperature on Drug Loading Efficiency 
 
Efficient drug loading on Indion414 occurred uniformly in the 
experimental temperature range of 37ºC to 70ºC as shown in table 4. 
Increased temperature during complexation increases the ionization of 
drug and resin. The effect is more pronounced for poorly water soluble 
and unionized drugs. Higher temperatures tend to increase the diffusion 
rate of ions by decreasing the thickness of exhaustive exchange zone. 
Rizatriptan Benzoate is a water-soluble and ionisable drug .The 
continuous stirring in process does not allow the development of thick 
exchange zones so temperature may not show any effect on Rizatriptan- 
Indion414 complexation. 
 
Effect of Stirring Time on Drug Loading 
 
The equilibrium ion exchange in solution occurs stoichiometrically and 
hence is affected by stirring time. The percentage drug loading (wt/wt) 
with a stirring time of 1, 2, 3, 4 and 5 were found to be (41.93, 73.37, 
92.43, 97.29, 97.91.) These figures reveal that as time increased percent 
drug loading is increased rapidly. Increase in stirring time above 4 hr did 
not further increase the percent drug loading. Hence 4 hr contact time 
between drug and resin could be optimized to equilibrate ion exchange 
process to achieve maximum drug loading. This study indicated that the 
optimum ion exchange could be completed in a period of 4 hr. 
 
Taste Evaluation 
 
Taste evaluation of Drug-Resin Complex in volunteers confirmed that the 
taste of Rizatriptan was successfully masked by complexing it with Indion 
414 with 1:3 ratio of drug to resin. All the volunteers had shown that DRC 
was tasteless and agreeable. The efficiency of resin could be checked by 
bitterness level of DRC. The bitterness level was checked against pure 
drug by Numerical scale. (Table 5) 
 
Drug Release from DRC 
 
Rizatriptan Benzoate release from drug–resin adsorbate was observed 
using USP 24 type II dissolution apparatus and drug release was 97.46 
%± 2.88 within 15 min. In vitro drug release in average salivary pH of 6.8 
was less than 5% within 60 s. The presence of exchangeable ions of 
ionisable electrolytes in salivary fluid may be responsible for this release. 
Resinate is stable in salivary pH for a period of administration. The 
amount released is insufficient to impart bitter taste while the 
formulation passes through the mouth to further parts of gastrointestinal 
tract. 
 
Characterization of resinate 
 
Infra-Red (IR study) 
 
The FTIR spectra of pure Rizatriptan Benzoate showed characteristic 
peaks at 3018.86, 1608.79, 825.85 (NH Stretching / Tertiary Amine), 
1500.65, 1561.55, 1608.79(C=C Stretching of Aromatic compound), 
3016.91(CH Stretching for Aromatic Comp), 1282.61(c-o stretching /OH 
Deformation). The characteristic peak in Indion414 (1701.10/1647.10 
and 1552.59 cm–1) corresponding to aromatic C=C stretching. Drug: resin 
complex spectrum shows absence of characteristic drug peaks at 
(3018.86, 1608.79, 825.85) corresponding to NH-stretching. This 
indicates the involvement of amine group of drug with Indion414  in the 
formation of drug resinate, as shown in figure A, B and C.  
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Figure 7a. FT-IR Spectra of Rizatriptan Benzoate 
 

 
 
Figure 7b. FT-IR Spectra of Indion-414 
 

 
 
Figure 8. FT-IR Spectra of Physical Mixture 
 
Differential Scanning Calorimetry 
 
The DSC thermograms of pure drug, Indion414 and its physical mixture 
are shown in Figures 9 to 11. 
 

 
 
Figure 9. DSC Thermogram of Rizatriptan benzoate 
 
The endothermic peaks of Rizatriptan Benzoate and Indion-414 were 
found to be 179.97°C and 153.89°C respectively. The heat content of 
Rizatriptan Benzoate and Indion-414 was found to be (-) 163.57 J/g and   
(-) 228.74 J/g respectively. In complex, the Rizatriptan Benzoate  with 
Indion-414, the endothermic melting peak of Rizatriptan Benzoate was 
completely diminished and endothermic peak of Indion-414 is shifted 
towards lower side 113.70°C, representing complete possible 
complexation. 
 
CONCLUSION 
 
An attempt was performed to mask bitter taste of Rizatriptan Benzoate by 
using different ratio of Ion-exchange resin (Indion 414) upon exercising 
with various ratio of Ion-exchange resin. Drug-Resin ratio of 1:3 was 
found to offer best taste masking. This approach can be used for taste 
masking of bitter pharmaceutical ingredients and can make it eligible to 
formulate mouth disintegrating dosage form. Molecular properties of 
resinate were studied using FTIR, suggested complexation between drug 

and resin. The change in crystalline form of drug to amorphous form due 
to monomolecular dispersion was suggested by these studies.  
 

 
 
Figure 10. DSC Thermogram of Indion414 
 

 
 
Figure 11. DSC Thermogram of Physical Mixture 
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