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ABSTRACT

A new simple, accurate, precise and selective l#tabindicating high performance thin layer chrotgraphic

(HPTLC) method has been developed and validateddtimation of Rizatriptan in tablet dosage forrheTmobile
phase selected was Benzene: Methanol (8: 2, viii) W detection at 227 nm. The retention factorRazatriptan
was found to be 0.50 + 0.006. The method was uaitlavith respect to linearity, accuracy, precisiand

robustness as per ICH guidelines. The drug wasesi#g to stress condition of hydrolysis (acid, baegidation

and thermal degradation. Results found to be liieathe concentration range of 500-2500 ng bafithe method
has been successfully applied for the analysisud th pharmaceutical formulation. The % assay (M&&aD.) was
found to be 99.78+1.38. The developed method carsee for quantitative determination and checkimg stability
of Rizatriptan in bulk drug and pharmaceutical dgedorm.
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INTRODUCTION

Rizatriptan (RIZT), chemically, N,N- dimethyl amu#[5-(1H-1,2,4-triazol-1-yl methyl) -1H- indol -84

ethanamine is a selective serotonin receptor agohithe 1B and 1D sub types andused in the acastnent of
migraine attacks [1]. Literature survey revealeat tHV spectrophotometric [2, 3], HPLC [4, 5] and-MS [6, 7]
methods have been reported for the determinatioRI&T in pharmaceutical dosage form and in humasmpi.
Optimization and validation of HPLC assay for RIAMd its impurities in tablets by using chemomegipproach
has also been reported [8].

To best of our knowledge, no reports were found $bability-indicating high performance thin layer
chromatographic (HPTLC) method for determinationROZT in tablet dosage form. The present work dessr
simple, precise, accurate and selective HPTLC naetihevelopment and validation as well as stabilitydg
(hydrolysis, oxidation, photo-degradation and therndegradation) as per International Conference on
Harmonization Guidelines [9, 10].

EXPERIMENTAL SECTION
Chemicals and reagents

Pharmaceutical grade working standard RIZT was lkistdipplied by Getz Pharma Research Pvt. Ltd. (€han
India). The pharmaceutical dosage form used ingtidy was Rizact tablets (CiplaLtd., India) lalele contain 10
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mg of RIZT was procured from the local market. Bamez, Methanol (HPLC grade) was purchased from Merck
specialties Pvt. Ltd. (Mumbai, India).

Instrumentation and chromatographic conditions

Chromatographic separation of drug was performegrecoated silica gel aluminium plate 68,{10x10) with
250 pm thickness (E. MERCK, Darmstadt, Germanyaisi CAMAG Linomat 5 sample applicator (Switzerland
Samples were applied on the plate as a band wittm6width using Camag 100L sample syringe (Hamilton,
Switzerland).

Linear ascending development was carried out i 1D cm twin trough glass chamber (CAMAG, Muttenz,
Switzerland) by using benzene: methanol (8:2, @s)mobile phase. The optimized chamber saturaiia for
mobile phase was 15 min. The length of chromatogtamwas 9 cm and development time was approxipate|
min. TLC plates were dried in a current of air witle help of a hair drier. Densitometric scanniregsvperformed
on CAMAG thin layer chromatography scanner at 287 for all developments operated by winCATS software
version 1.4.2. The source of radiation utilized weasterium lamp emitting a continuous UV spectraiwiezen 200

to 400 nm.

Preparation of standard stock solution
Working standard solution was prepared by dissghli6@ mg of drug in 10 mL of methanol to get concatiin of 1
mg mL* from which 5 mL was further diluted to 10 mL withethanol to get solution of 500 ng 1L

Selection of detection wavelength
After chromatographic development bands were sahioner the range of 200-400 nm. It was observetldhay
showed considerable absorbance at 227 nm. So,rA2Vas selected as the wavelength for detection.

Tablet formulation analysis

Twenty tablets were weighed accurately and finedyvglered. A quantity of powder equivalent to 10 nfg o
Rizatriptan was weighed and transferred to a 10velumetric flask containing approximately 5 mL okthanol
and the content was sonicated for 15 min. The isoluvas filtered using Whatman paper No. 41 andvitlame
was made up to the mark with methanol to obtairfitre concentration of 1000 ng bahdrivemililitre volume of
above solution was diluted with methanol to obffial concentration of 500 ng bahdTwo pL volume of this
solution was applied on TLC plate to obtain finahmle concentration of 1000 ng bandfter chromatographic
development peak areas of the bands were measuiZl/ anm and the amount of drug present in samgle w
estimated from the respective calibration curvecBdure was repeated six times for the analystsofogenous
sample.

Stress degradation studies of bulk drug
The forced degradation studies were carried oubulk drug substance in order to prove the stakititlicating
property and selectivity of the developed metholde Tegradation was carried out under acid/baseolyyitr,
oxidative, thermolytic stress conditions.

Acid induced degradation

1 mL working standard solution of RIZT (1000ng {)lwas mixed with 1 mL of 0.1 N methanolicHCI andn& of
methanol. Solution was kept at room temperaturel®min. 15 pL volume of resulting solution was l&gab on
TLC plate and developed under optimized chromagugcaconditions. 24.65 % of degradation was obskwith
two additional degradation products. The repregam densitogram obtained after acid treatmerghigwn in
Figure 1.
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RIZT

D1 D2

Fig. 1. Representative densitogram acid treated RIT with degradation product D1(Rf = 0.13) and D2 (R= 0.53)

Alkali induced degradation

From working standard solution of RIZT (1000 ng L1 mL of solution was mixed with 1 mL of 0.1 N
methanolicNaOH and 8 mL of methanol. The solutiaswept at room temperature for 1 h and 15uL afltieg
solution was applied on TLC plate and developecetungtimized chromatographic conditions. The drag found
to be susceptible to alkali with 12.26 % of degtemta The representative densitogram after alkalatment is
shown in Figure 2.

RIZT

D3

Fig. 2. Representative densitogram of alkali treat sample with degradation product
D3 (Rf = 0.43)

Neutral Hydrolysis

1 mL working standard solution of RIZT (1000 ng})lwas mixed with 1 mL of water and 8 mL methandieT
solution was kept at room temperature for 30 mid &5 pL of resulting solution was applied on TL@tpl 22.97
% degradation was observed without appearance grhidation product. The representative densitogrataired

after neutral degradation is shown in Figure 3.
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Fig. 3. Representative densitogram obtained aftereautral degradation

Oxidative degradation
To 1 mL standard solution of RIZT (1000 ng PL1 mL of 3 % solution of KD,and 8 mL of methanol was added

and solution was kept at room temperature for 3@. 15 pL of resulting solution was applied on TL@&tp and
developed under optimized chromatographic conditiohwo additional degradation products with 26.620%6
degradation were observed when treated with 3,@Hrhe representative densitogram after oxidativgrattation
is shown in Figure 4.

D4
D5

Fig. 4. Representative densitogram of sample subjid to oxidative degradation with degradation prodwet D4 (Rf = 0.29) and D5 (Rf =
0.45)

Degradation under dry heat
Dry heat study was performed by keeping drug innoae 60°C for period of 8 h. A sample was withdraatn

appropriate times, weighed and dissolved in meth@nget solution of 100 ng L 15 L of the resulting solution
was applied to HPTLC. 18.41 % of degradation waseoked with additional peak at Rf value 0.68. The
representative densitogram obtained from samplgsida to dry heat is shown in Figure 5.
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D6

Fig. 5. Representative densitogram of sample subjea to dry heat with degradation product D6 (Rf = 068)
RESULTS AND DISCUSSION

Optimization of chromatographic conditions

The main objective in developing this stability icating HPTLC method is to achieve the resolutiéfiREZT and
its degradation products. The chromatographic sgiparwas achieved by linear ascending developinetd cm x
10 cm twin trough glass chamber using Benzene: dMeth(8:2, v/v) as mobile phase and detection veased out
at 227 nm. The retention factor for RIZT was foundbe 0.50+0.006. Representative densitogram ofdsiral
solution of RIZT is shown in Figure 6.

RIZT

Fig. 6. Representative densitogram of standard sdion of RIZT (2000 ngband®, Rf = 0.50 + 0.006)

Result of forced degradation studies

Forced degradation study showed that the methdilgldy specific and there was no interference ajreddation
products observed at retention time of drug. Pealitypresults greater than 995 indicate that dregks are
homogeneous in all stress conditions tested. Tredfested assay of RIZT in the tablet confirms thabgity

indicating power of the method. The forced degriadattudies data are summarized in Table 1.

1250



Padmanabh Deshpandet al J. Chem. Pharm. Res., 2016, 8(4):1246-1252

Table 1. Data of forced degradation studies of RIZT

Stress conditions/ duration % Assay of active substance Rf valt:)e;z (;)J Ctiggraded
Acid/0.1 N HCI/ Kept at RT for 15min 75.35 0.1358.
Alkali/0.1 N NaOH/Kept atRTfor 1 t 87.7¢ 0.42
Oxidative /3 % 1O, / Kept at R1for 3Cmin 73.3¢ 0.29 0.4
Neutral/HO/ Kept at RT for 30min 77.03
Dry heat/ 60°C/ 8 h 81.69 0.68

Method Validation
The method was validated for linearity, accuraagrai-day and inter-day precision and robustnesscaordance
with ICH guidelines [9, 10].

Preparation of Calibration Curve

Aliquots of 1, 2, 3, 4 and 5 L of standard solataf RIZT (500 ng pL*) were applied on TLC plate using Camag
linomat sample applicator under nitrogen streanC Plates were dried, developed and densitometyiealblyzed
as described earlier. The linear regression datediibration curves (n = 6) showed good lineaatiehship over a
concentration range of 500-2500 ng bamdth high correlation coefficient > 0.991. Theibahtion curve obtained
by plotting peak area against respective concénitrég shown in Figure 7.
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Fig. 7. Calibration curve for RIZT

Precision

Set of three different concentrations in three iogpés of standard solutions of RIZT were preparkitl.the
solutions were analyzed on the same day in ordexdord any intraday variations in the resultstdstay variation,
as RSD (%), was found to be in the range of 0.220.®l. For Inter day variation study, three diffare
concentrations of the standard solutions in lingarange were analyzed on three consecutive dayerday
variation, as RSD (%) was found to be in the raoye.36 to 0.61. The lower values of % R.S.D. (<drR)icated
that method was found to be precise.

Limit of detection (LOD) and Limit of quantitation (LOQ)

LOD and LOQ were calculated as /& and 1G/S, respectively; where is the standard deviation of the response
(y-intercept) and S is the slope of the calibragiot. The LOD and LOQ were found to be 99.90 ngdfaand
302.73 ng bany respectively.

Recovery Studies

To check accuracy of the method, recovery studiesewearried out by adding standard drug to sanmiptérae
different levels 80, 100 and 120 %. Basic concéintnaof sample chosen was 1000 ng b¥ram tablet solution.
The drug concentrations were calculated from raspedinearity equation. The results of the recgvstudies
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indicated that the method is accurate for estimaiodrug in tablet dosage form. The results ola@iare shown in
Table 2.

Table 2. Recovery Studies of RIZT

Drug | Amounttaken | Amount added | Total amount found | % Recovery | % RSD
(ng band?) (ng band?) (ng band?)
1000 800 1810.85 98.93 0.68
RIZT 1000 1000 2006.5 100.31 0.86
1000 1200 2182.76 99.21 0.49

*Average of three determinations

Specificity
The specificity of the method was ascertained akgmurity profiling studies. The peak purity valuesre found to
be more than 995, indicating the no interferencanyfother peak of degradation product, impuritynatrix.

Robustness Studies

Robustness of the method was determined by carpiimghe analysis under conditions during which ieophase
composition, chamber saturation time was alteretithe effect on the area of drug was noted. Roksstof the
method checked after deliberate alterations ofahalytical parameters showed that areas of peakatefest
remained unaffected by small changes of the operatiparameters (% R.S.D. < 2). The results arengim Table
3.

Table 3. Robustness Data in Terms of Peak Area (%3$D)

Sr. No. Parameter (% RSD)
1 Mobile phase saturation (+ 2 % methanpl) 0.34
2 Chamber saturation time (+ 10 %) 1.32

*Average of three determinations
CONCLUSION

A new stability- indicating HPTLC method has beaveloped and validated for estimation of RIZT irlkband

tablet dosage form. The developed method was foouhe simple, precise, accurate, and robust acanitbe used
for the routine analysis of RIZT in both bulk areblet dosage forms. The forced degradation studiesaled
suitability of the method to study stability of RiZinder various degradation conditions like aciasdy oxidative,
thermal degradations.
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