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Glutathione peroxidase, superoxide dismutase is the
enzyme responsible for the destruction of peroxides
and has a specific role in protecting tissue against
oxidative damage[10]. Decreased level of superoxide
dismutase and glutathione peroxidase in erythrocyte
membrane and liver tissues of alloxan induced rats.
The levels are significantly P<0.01 altered to near
normal in methanol Tinospora cordifolia stem extract
treated alloxan induced diabetic rats.
It may be concluded that the alterations of impaired
blood glucose level and antioxidant status in diabetic
condition have been restored to normal by methanol
Tinospora cordifolia stem extracted administration
indicating the protective role of methanol Tinospora
cordifolia stem extract.

REFERENCES
Ghosh S, Suryawashi SA. Effect of Vinca rosea extracts in treatment of
alloxan diabetes in male albino rats. Indian J Exp Biol 2001;39:748-59.
2. Bailey CJ, Day C. Traditional Plants medicines as treatment for
diabetes. Diabetes Care 1998;12:553-64.
3. Halliwell B, Gutteridge JM. Free Radicals in Biology and medicine.
2nd ed. Oxford: Clarendon Press Publishers; 1989.
4. Mullarkey CJ, Edelstein D, Brownlee L. Free radical generation by
early glycation products; a mechanism for accelerated atherogenosis in
diabetes. Biochem Biophys Res Commun 1990;173:932-39.
5. Baynes JW. Role of oxidative stress in the development of
complications in diabetes. Diabetes 1991;40:405-12.
6. Dean RT. Davies MJ. Antioxidant Activity effects in plasma membrane.
Trends Biochem Sci 1993;18:437-41.
7. Hunt JV, Dean RT, Wolffis SP. Hydroxy radical Production and
autooxidative glycosylation. Glucose autoxidation as the cause of
protein damage in the experimental glycation model of diabetes and
aging. Biochem J 1988;256:205-12.
8. Ghosal S. Free radicals, Oxidation stress and Antioxidant defense.
Phytomedica 2000;21:1-8.
9. Nadkarni AK. Indian Material Medical. Vol 1. 3rd ed. Mumbai: M/S
Popular Prakasam Pvt. Ltd; 1976. p. 1221.
10. Sivakumar V, Mohamed Sadiq A. Hypoglycemic Activity of Tinospora
1.

cordifolia in Alloxan induced diabetic rats. The Bioscan 2009;4:75-8.
11. Gupta SS, Verma SC, Garg VP, Rai M. Antidiabetic effect of
Tinospora cordifolia Part 1. Effect of fasting blood sugar level,
glucose tolerance and adrenaline induced hyperglycemia. Indian J Med
Res 1967;55:733-45.
12. Grover JK, Yadav S, Vats V. Medicinal plants of India with
Antidiabetic Potential. J Ethnopharmacol 2002;81:81-100.
13. Dunn JS, Mcletchie NG. Experimental alloxan diabetes in the rat.
Lancet 1943;245:484-7.
14. Bhattacharya SK. Activity of shilajit on aloxan induced hypoglicaemia
in rats. Fitoterapia 1995;116:328-32.
15. Dodge JE, Mitchell G, Hanahan DJ. Isolation of erythrocytes
membrane. Arch Biochem Biophys 1963;100:119-30.
16. Quist EM. Isolation of erythrocytes membrane. Biochem Biophys Res
Commun 1980;92:631-7.
17. Misra HP, Fridovich I. Activity of primary enzymes. J Biochem
1972;247:3170-7.
18. Bergmeyer HV, Gawehn K, Grasslk M, Chemie V, Weinhein S. Method
of Enzymatic analysis. NewYork: Academic Press; 1994. p. 348-56.
19. Necheles TF, Boles TA, Allen DM. Assay of glutathione peroxidase. J
Pediatr 1968;72:319-24.
20. Ohkawa H, Qhishi N, Yagi K. Assay of lipid Peroxidation in animal
tissues by thiobarbituric acid reaction. Anal Biochem 1979;95:351-8.
21. Halliwell B, Gutteridge JM. Lipid peroxidation oxygen radicals, cell
damage and antioxidant therapy. Lancet 1984;1:1396-7.
22. Feillet-Coudary C, Rock E, Condary C, Grzelkowska K, Azais-Braesco
V, Dardevet D, et al. Lipid peroxidation and antioxidant status in
experimental diabetes. Clin Chim Acta 1999;284:31-43.
23. Frei B, Natural antioxidant in health and disease. Orlando, Florida:
Academic Press; 1994.
24. Michelson AM, Puget K, Durosay P, Bomneau JC. Clinical aspects of
dosage of erythrocupre. In: Michelson AM, Mccord JM, Fridovich I,
editors. Superoxide and Superoxide dismutase. New York: Academic
Press; 1977. p. 467-99.
25. McLennan SV, Heffernens S, Wright L, Rae C, Fisher E, Yue DK,
et al. Changes in hepatic glutathione metabolism in diabetes. Diabetes
1991;40:344-8.
26. Latha M, Pari L. Preventive effects of Cassia auriculata L. flowers on
brain lipid peroxidation in rats treated with Streptozotocin. Mol Cell
Biochem 2003;243:23-8.
Accepted 12 November 2010
Revised 18 August 2010
Received 12 February 2010
Indian J. Pharm. Sci., 2010, 72 (6): 795-798

Development and Validation of HPTLC Method for the
Estimation of Rizatriptan Benzoate in Bulk and Tablets
B. SYAMA SUNDAR* AND A. SUNEETHA1

Department of Pharmacy, Acharya Nagarjuna University, Nagarjuna Nagar, Guntur - 522 510, 1Department of
Pharmaceutical Analysis, Hindu College of Pharmacy, Amaravathi Road, Guntur - 522 002, India

Shyam Sundar and Suneetha: HPTLC Method of Rizatriptan Benzoate
*Address for correspondence
E-mail: profbsyamsundar@yahoo.co.in
798

Indian Journal of Pharmaceutical Sciences

November - December 2010

www.ijpsonline.com

A new, simple high performance thin layer chromatographic method has been proposed for the determination of
rizatriptan benzoate in a tablet dosage form. The drug was separated on aluminum plates precoated with silica
gel 60 F254 with dichloromethane-acetone-acetic acid 3:2:0.2(v/v/v) as mobilephase. Quantitative analysis was
performed by densitometric scanning at 230 nm. The method was validated for linearity, accuracy, precision and
robustness. The calibration plot was linear over the range 200-700 ng/band for rizatriptan benzoate. The method
was successfully applied to the analysis of drug in bulk and marketed tablets.
Key words: High-performance thin-layer chromatography, rizatriptan benzoate, tablets

Rizatriptan benzoate[1] is chemically N,N-dimethyl1,5-(1H-1,2,4-triazoal-1-yl methyl)-1H-indole-3ethanamine monobenzoate with a molecular weight
of 391.47. It is used in migraine therapy. Rizatriptan
has been found to bind with high affinity to human
5HT 1B/1D receptor leading to inhibition of the
neuropeptide release and reduced transmission in the
trigeminal pain pathways. Literature survey revealed
that only a few methods on liquid chromatography
have been reported for the quantitative determination
of rizatriptan in biological samples and tablet
dosage forms [2-9]. This paper describes a simple,
accurate, precise, and sensitive HPTLC method for
determination of rizatriptan benzoate in tablets which
was optimized and validated in accordance with
guidelines suggested through International Conference
on Harmonization[10].
Methanol, toluene, ethyl acetate, acetic acid,
propanol, acetone, and dichloromethane (analytical
reagent grade) were obtained from Sisco Research
Laboratories, Mumbai (India). Standard bulk drug
sample of rizatriptan benzoate (99.7% pure) was
obtained as a gift sample from SMS Pharmaceuticals,
Hyderabad (India). Maxalt tablets with label claim of
10 mg rizatriptan benzoate (Merck Sharp and Dohme
Ltd) were used in this study.
A standard stock solution of rizatriptan benzoate
was prepared by dissolving 10 mg drug in 100 ml
methanol in order to make a concentration of 100 µg/
ml. Chromatography was performed on 10×10 cm
aluminum plates pre-coated with 250-µm layers of
silica gel 60 F254 (E. Merck, Darmstadt, Germany).
Before use the plates were prewashed with methanol
and activated at 110o for 5 min. Samples were applied
to the plates as bands of 6 mm wide and 10 mm apart
by means of a Camag (Switzerland) Linomat V sample
applicator equipped with a 100 µl syringe (Hamilton,
Bonaduz, Switzerland). Linear ascending development
was performed in a 10×10 cm twin trough glass
chamber (Camag), with dichloromethane-acetone-acetic
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acid 3:2:0.2 (v/v/v) as mobile phase and the chamber
was pre saturated with mobile phase vapour for 10
min. The development distance was 8.5 cm with a
development time of approximately 60 min. After
chromatography the plates were dried in a current of
air by using air blowing drier. Densitometric scanning
was performed with a Camag TLC Scanner 3 at 230
nm for all measurements. The scanner was operated
by Wincats software Version 1.2.3. The source of
radiation was a deuterium lamp emitting a continuous
UV spectrum between 200 and 400 nm. The slit
dimensions were 5 mm × 0.45 mm and the scanning
speed was 20 mm s-1.
After chromatographic development, bands were
scanned over the range 200-400 nm (spectrum
scan speed 20 nm s -1) so that the drug could be
estimated at 230 nm, which is ascertained by taking
the spectrum at different concentrations between
200–700 ng with an increment of 100 ng. It is also
observed that spectra are similar in their behavior as
depicted through three dimensional spectra (fig. 1).
The standard stock solution of rizatriptan benzoate (100
µg/ml) was applied on a TLC plate, in the range 2-7 µl,

Fig. 1: Three dimensional Chromatograms of rizatriptan benzoate
Various concentrations of different chromatograms are, track 1.
200 ng/band; track 2. 300 ng/band; track 3. 400 ng/band; track 4.
500 ng/band; track 5. 600 ng/band; track 6. 700 ng/band and track 7.
Unknown sample
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TABLE 1: RESULTS FROM RECOVERY STUDIES OF RIZATRIPTAN BENZOATE
Sample
Rizatriptan benzoate

Excess of drug added to
the analyte (%)
50
100
150

Theoretical content (ng)

% of recovery*

% of RSD

300
400
500

99.37
99.18
100.5

0.29
0.37
0.54

*Average of three determinations

by use of the Linomat V sample applicator and 100 µl
syringe. The plate was developed and scanned under
the conditions described above. Each amount was
analyzed six times and peak areas were recorded. A
calibration plot of peak area against respective amount
was established for rizatriptan benzoate.
Twenty tablets were weighed accurately and finely
powdered. A quantity of powder equivalent to 10 mg
rizatriptan benzoate was weighed and transferred to
a 100 ml volumetric flask containing approximately
50 ml methanol. The mixture was ultra sonicated
for 5 min then diluted to volume with methanol.
The solution was filtered using Whatmann 41 paper.
Different aliquots of the filtrate were applied to a
TLC plate. After the development of chromatogram
the peak area of the bands was measured at 230 nm
and the amount of drug in each tablet was determined
from the calibration plot. The analytical procedure was
repeated six times for the homogenous powder sample.
The limit of detection of a compound is defined as
the smallest level of analyte that gives a measurable
response. LOD was determined by using the equation
LOD = 3.3×σ/S. The limit of quantitation is the
lowest concentration of a compound that can be
quantified with acceptable precision and accuracy.
LOQ = 10×σ/S, where σ= the standard deviation of
the response and S= the slope of the calibration curve.
To study intra-day and inter-day precision, three
different concentrations (300, 400 and 500 ng/band)
of sample solutions were prepared and applied to
the TLC plates. All the solutions were analyzed in
triplicate on the same day and on three different days
to record intra-day and inter-day variations in the
results respectively.
To check the accuracy of the method, recovery
measurements were performed by the addition of
standard drug solution at three different levels (50,
100 and 150%) to pre-analyzed sample solution (200
ng/band for rizatriptan benzoate so that after addition
of standards, samples would be in the linear range).
800

TABLE 2: METHOD VALIDATION PARAMETERS
Parameters
Linearity (ng/band)
Correlation coefficient
LOD (ng/band)
LOQ (ng/band)
Interday Precision (%RSD)
Intraday Precision (%RSD)

Results of rizatriptan benzoate
200-700
0.9982
50.0
200.0
0.32
0.24

Fig 2: Densitogram of standard rizatriptan benzoate
Concentration = 600 ng/band; Rf = 0.76±0.01

Three replicate estimations were carried out for each
concentration level.
The effect of small, deliberate variation (±0.2%) of the
analytical conditions on the peak areas of the drugs
was examined in order to assess the robustness of the
method. The robustness of the method was checked for
300 and 600 ng/band for rizatriptan benzoate.
Different mobile phases containing toluene, methanol,
acetic acid, propanol, acetone, ethyl acetate, dichloro
methane in different proportions were examined. Of
these the mixture of dichloro methane-acetone-acetic
acid 3:2:0.2 (v/v/v) was found to be most suitable for
the studies. The Rf value of rizatriptan benzoate was
0.76±0.01. The densitogram obtained from a standard
solution of rizatriptan benzoate is shown in fig. 2.
The calibration plot was found to be linear over
the range 200-700 ng/band for rizatriptan benzoate,
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with correlation coefficient of 0.9982±0.0102. The
LOD and LOQ were found to be 50 and 200 ng/
band respectively. The proposed HPTLC method
was validated for intra and inter day variations.
The values of percent relative standard deviations
were found to be 0.24 and 0.32 respectively which
indicate that the method is precise. The method was
also evaluated by assay of commercially available
tablets containing rizatriptan benzoate. Six replicate
analyses were performed on accurately weighed
amount of the tablets. The percent assay was found
to be 99.46±0.45 for rizatriptan benzoate. To study
the accuracy of the method, recovery studies were
performed. For rizatriptan benzoate, recovery ranged
from 99.18 to 100.5%, with values of percent RSD
ranging from 0.29 to 0.54 indicating that the proposed
HPTLC method is highly accurate (Table 1). Study on
the robustness of the method revealed that the peak
areas were unaffected (RSD<2%) by small changes
in the operating conditions and can be inferred to be
more robust. The method validation parameters are
presented in Table 2.
Thus the validated HPTLC method for rizatriptan
benzoate is simple, rapid, accurate, precise, sensitive,
and robust and hence recommended for routine analysis
of rizatriptan benzoate in bulk and tablet dosage forms.
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