Available online at www.pelagiaresearchlibrary.com

Pelagia Research Library

Der Pharmacia Sinica, 2015, 6(3):14-19

Der Pharmacia Sinica

ISSN: 0976-8688
CODEN (USA): PSHIBD

Development of analytical method for pyrantel emboate using
spectrofluorometry

K. Gnanaprakasam and A. Anton Smith*

Department of Pharmacy, Annamalai University, AnammNagar, Tamil Nadu, India

ABSTRACT

A simple, robust, selective and sensitive spedwmofimetric method has been developed for the détation of

pyrantel embonate in bulk and pharmaceutical foatiohs. The method was based on the scanning afoagu
solution of the drug and formulation. The fluoresue was measured at the excitation of 235 nm a@acdtthission
was determined at 520 nm. The method showed higlitisgy with linearity range from 4 to 24g/ml. The lower
limit of detection (LOD) was found to be 0.6&)/ml and the limit of quantization (LOQ) was detered as the
lowest concentration was found to be 2gIml. The variables that affected the reaction waaeefully studied and
optimized. The proposed method was applied suctdigsgir the determination of pyrantel embonatebinik and

pharmaceutical formulations. The mean percentagevery is was found to be 101.16+1.057.

Keywords: Pyrantel embonaté&pectrofluorometry, Estimation.

INTRODUCTION

Pyrantel embonatis a yellow colored, crystalline power which ighktly soluble in water. Its chemical name 1, 4,
5, 6-tetrahydro-1-methyl-2-(trans-2-(2-thienyl)-yirpyrimidine embonic acid. The structure of thempound
pyrantel embonate is presented in figure 1. Ir@@t spectrum anthelmintic. Pyrantel embonatedi&ated for use
in the horse for the control and treatment of aghiictions of large and small strongyles, PinwarRsundworms,
Tapeworms. There are many pharmaceutical prepasat@vailable for pyrantel embonate from different
manufacturers. Hence it is needed that an accaratsimple method for its quantitative determinatBiatecka, W
and Kulik, A (2010) have established a method tomege the pyrantel embonate HPLC method [1]. Othan
HPLC method we were unable to find out any metinad has been published so far. Hence the aim septavork
was to develop a simple, sensitive, and selectpectsophotometric method using material on solMentthe
determination of pyrantel embonate in bulk as @elpharmaceutical formulation.
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Figure 1: Structure of pyrantel embonate
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MATERIALS AND METHODS

2.1. Experimental:

2.1.1. Instrumentation:

The instruments used for the development process dy-visible spectrophotometer (Systronics 2202),
spectrofluorimeter (PerkinElmer LS55), sonicatoraiiison 2510) and electronic balance (Mettler Tdledo

2.1.2. Chemicals and Reagents:

Pure pyrantel embonate has been obtained as giftledrom Indthu Remedies, Chennai and was usadis for
further analysis. Formulations were purchased ftbm local pharmacies and used for analysis. Wateule
distilled water) and all other chemicals used i dmalysis were AR grade.

2.2. Procedure:

2.2.1. Determination of absorption and fluorescence spectra:

Absorption maxima and fluorescence maxima werdezhout for the standard solution ofi§/ml concentration by
scanning from 400-200 nm in UV-Vis spectrophotometal based on the absorption maxima the emissadinma
was determined.

2.2.2. Preparation of stock solution:

100 mg of pure drug pyrantel embonate was weigheldransferred to a 100 ml volumetric flask. 50ahdlistilled
water was added to the above flask, mixed wellyeststhe complete solubility and the volume was enayl with
the distilled water.

2.2.3. Preparation of sample solution:

The average weight of the tablets was determineddighing 20 tablets and these were powdered. Tableder

equivalent to 10 mg of pyrantel embonate was welgred transferred to a 100 ml volumetric flask. ao@5 ml of

distilled water was added and sonicated for 5minctomplete dissolution of drug. The volume was mapevith

distilled water and filtered through Whatman filteaper. Dilutions were made with distilled water athain a
concentration of 8 pg/ml. Six replicate analysigevearried out with sample weighed individually ¢hd average
weight of tablet was found to be 0.6248 g.

2.3. Validation:
Method validation [2-5] was performed in terms afekrity and range, precision and accuracy, andilisya
including LOD and LOQ.

2.3.1. Linearity and range:

Calibration standards of pyrantel embonate, cogettie range 2-24 pg/ml were prepared with the Blgtdilution
made from pyrantel embonate stock solution. Thébilon curve was obtained by plotting the intgnsf
fluorescence against of concentration of pyranteb@nate. The slope and intercept of the calibralioe were
determined by linear regression using the leastrggumethod.

2.3.2. Precision:

Method validation regarding repeatability was aehd by replicate insertion of extracted sample tsmtuwithin
the linearity range, where intensity of fluoresameas measured in comparison to the intensityunfriscence of
the standard. Intermediate precision study was wched during routine operation of the system oveer@od of six
consecutive days. Statistical evaluation reveadtative standard deviations at different valuesinfreplicates.

2.3.3. Recovery study:

Accuracy is the percent of analyte recovered byaygsom a known added amount of drug. Data fromenin
determinations over three concentration levels KGogethe specified range were obtained. The acgureas
determined with standard quality control samplespgred in triplicate at three different concentratievels (80%,
100% and 120%) covering the entire linearity rangéh the pre-estimated formulation by standard tholdli
method.
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2.3.4.LOD and LOQ:

The limit of detection (LOD) is defined as the I@te&oncentration of an analyte that an analyticac@ss can
reliably differentiate from back-ground levels. Thienit of quantification (LOQ) is defined as thewest
concentration of the standard curve that can besared with an acceptable accuracy, precision andbibity In
this study, LOD and LOQ [5] were determined basedhe standard deviation of the response and tpe sif the
corresponding curve using the following equations.

LOD = 3.3 s/m; LOQ = 10 s/m.

Where S, the noise of estimate, is the standaraiiev of the absorbance of the sample and m isliyge of the
related calibrations graphs.

2.3.5. Stability:

Problems of stability are usually encountered witgsecompounds, mainly at ambient temperature. Thelgtabf
pyrantel embonate was verified a median conceatratthich wasmeasured for 24 h in the interval of 1 h and
found that thelifferences are within the limit.

RESULTS AND DISCUSSION

The development of a simple, rapid, sensitive acduiate analytical method for the routine quarntieat
determination of samples will reduce unnecessatiptes sample preparations and the cost of matexradslabour.
Pyrantel embonate is a fluorescence absorbing mieledth specific fluorophores in the structuretthbsorb at a
particular wavelength and this fact was successfathployed for their quantitative determinationsngsthe
spectrofluorometric method. It was found that ties@ption maximumig,.,) was observed at 235 and 288. Among
that 288 nm was used as excitation wavelengthedins wavelength only shows significant fluoresiseimtensity

at 520 nm as emission wavelength. Hence this wagtiewvas used for the determination of the pyrastebonate,
because at this wavelength the concentration rexpeint is low. The absorption and fluorescence speut
pyrantel embonate in distilled water are preseirtdidjure 2 and figure 3.
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Figure 2: Absorption spectrum of pyrantel embonate

Calibration standards for pyrantel embonate cogetime range of 2-24 pg/ml was prepared by the ndetho
mentioned above and the serial dilutions were maide distilled water. The calibration curve was abed by
plotting the intensity by fluorescence of the pyeimbonate versus analyte concentration. Theesdopl intercept
of the calibration was determined by linear regmrsasing the least square method. The data wasipted in table

1 and the calibration curve was presented in figurRegression analysis of the calibration cunensd a linear
relationship between the intensity of fluoresceatgyrantel embonate and the concentration withietation co-
efficient higher than in all the curves assayegure form.

16
Pelagia Research Library



K. Gnanaprakasam and A. Anton Smith Der Pharmacia Sinica, 2015, 6(3):14-19

525.2

450

350

250

200

150

100

615 T T T T T T T T T T T T T T 1
4000 410 420 430 440 450 460 470 480 490 500 510 520 530 545.0
nm

Figure 3: Fluorescence spectrum of pyrantel embonat

Calibration curve data were constructed in the eaofgthe expected concentrations from 2 to 24 pgBeér's law
was obeyed over this concentration range. The ssine equation was found to be y = 29.55x. Theetation
coefficient (f) of the standard curve was found to be greater €h@9.

Table 1: Linearity profile of pyrantel embonate

Pyrantel embonate concentration  (ug/miiintensity of fluorescence

2 69.9¢
4 127.86
8 250.21
16 475.02
24 700.74
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Figure 4: Calibration curve of pyrantel embonate
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The precision was carried out as described in ndeimal the results were presented in table 2. Thesabtained
in the repeatability (precision) shows that thesend significant difference in the precision valdence; the
developed method can be used to analyze the pyremtegonate in tablet formulation. The mean of thecjsion
value is 100.013 %. This value was obtained fron6 28— 101.263%.

Table 2: Analysis of tablet formulation

S No Weight of the sample Intensity of Drug Content Percentage found

(9) fluorescence (mg) (%)

1 0.044 101.38 143.256 99.483

2 0.045z 104.9¢ 144.34¢ 100.24:

3 0.0451 103.88 143.193 99.439

4 0.0439 100.34 142.093 98.675

5 0.043¢ 101.52 145.40¢% 100.97¢

6 0.0437 102.49 144.818 101.263
Mean 144.019 100.013
S.D 1.432 0.994

The mean of the three different recovery studieseweesented in table 3. In that overall mean ef ridcovery
studies were 101.56 + 1.057%. The drug pyrantelograte in formulation was well identified under toEndition.
There is no interference is observed in differédatk samples of pyrantel embonate.

Table 3: Recovery study of pyrantel embonate

Level added Pure or drug

S.No (%) added (mg) Mean as recovery
1 80 8 101.38 +1.44
2 100 10 101.57 +1.26
3 120 12 100.49 + 0.481

The stability study of the solution was carried astdescribed in method and the values were pextémtable 4.
From the data it inferred that there is no sigaificdifference while the final sample solution kagt for 24 hrs at
ambient temperature

Table 4: Stability of the solution

Time (hrs) Intensity of fluorescence

0 min 102.28
30 min 102.2:
60 min 102.27
90 min 102.28
After 24 hr: 102.2(

Figure 4 show that the regression analysis of liin curve for pyrantel embonate in pure formvebd a linear
relationship between the intensity of fluoresceaice the concentration with correlation. Correlatioefficient was
found to be higher than 0.99 in all the curves ye3a

The LOD determined as the amount drug was founet0.66 pug/ml and the LOQ was determined as thedow
concentration was found to be 2.2 pg/ml in formatat The result of the interferences study showeat ho
interference of any component with the drug hasnbgeved and was found from the recovery of pyrdante
embonate was 101.56 + 1.057. This indicates thatatisence of interferences of any component witly dr the
analysis.

Ruggedness was performed as described in methboadoglifferent analysts, the method could not beeedpd in a
different laboratory or using different equipmemtdatheir results were prescribed in table 5. Roirsg was
performed as described in method and the resulte wesented in table 6. From the robustness dffeaent
solvents has been proved that there are no significhanges when the drug is analyzed in differavelength.
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Table 5: Ruggedness study

S. No. Analyst—2 Analyst—2

1 118 120
2 113 115
3 128 130

Table 6: Robustness study

S.No Solven Intensity of fluorescenci

1 Qualigens 113
2  Fischer's 114
CONCLUSION

A spectrofluorometric method for quantifying pyrehembonate in formulation has been developed atidated.
The linear range of the proposed spectrofluorometethod was 2- 24 pg/ml. The assay is selectivegige,
accurate and linear over the concentration rarga - 24 pug/ml, the concentration of pyrantel engterused for
the precision study is 8 pg/ml in formulations abble precisely quantified and detected was apprabech 2.2
pg/ml and 0.66 pg/ml respectively. Also, the praebsnethod involved spectrofluorometry measuremaeiitis
comparable analytical performance devoid from avtemptial interference. This gives the advantagheadbility in
performing the analysis on any available instrum&ntthermore, all the analytical reagents arepeasive, have
excellent shelf life, and are available in any gtieal laboratory. Therefore, these methods carebemmended for
the routine analysis of pyrantel embonate in qualiintrol and clinical laboratories.
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