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ABSTRACT

A simple, selective, linear, precise and accuralTHC method was developed and validated for ragishg of
Labatelol Hydrochloride in tablet dosage form. Weparation was achieved on aluminum plate 60F25d % 10

& 20 x 10 cm) with 250 um thickness as the statiprnzhase and the mobile phase consisted of cldaraof
methanol: ammonia (8:2:0.2, v/v). The solvent sysieas found to give compact spot for Labatelol ldgtforide
(Rf values of 0.49). Densitometric analysis wasriedr out in the absorbance mode at 254 nm. Theatine
regression analysis data for the calibration pletsowed good linear relationship with respect tokpeagea in the
concentration range 0.50-1.50 pg spot-1 of Labatdlydrochloride (with r = 0.99774). The method wasdidated
for limit of detection, limit of quantitation, accy, precision, robustness and recovery. The temud statistical
analysis proves that the developed method is remibte and selective for the estimation of said gdrithe
proposed method can be successfully applied foestienation of Labatelol Hydrochloride in tabletsdge forms.
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INTRODUCTION

Labatelol Hydrochloride (Fig. 1) is chemically 2ydnoxy- 5- [1- hydroxy- 2- (1- methyl - 3 phenylgmylamino)
ethyl] benzamide hydrochloride is an adrenegji@ceptor blocking agent used in the treatmentypiehiension,
which exhibits bothu- andp-adrenoceptor blocking activity 1, 2, and becausitsause as doping agent in sports,
this drug has been added to the list of forbiddebstances issued by the International Olympic Cdtemi
Therefore, the development of an analytical methersitive and selective enough for determining tabkin both
pharmaceutical and biological samples is of gnagioirtance.

Several analytical methods have been developectErmdine the concentrations of Labetalol in biotagifluids
and pharmaceutical preparations based on spectmpbtry 3- 8 spectro-fluorometry 8, 9, potentiomet0, thin-
layer chromatography (TLC) 11, 12, high performarmuid chromatography (HPLC) with UV 13 and
electrochemical detection (ED) 14, gas chromatdyd®C) 15 and micellar liquid chromatography 1@thaugh
these methods have been successfully employedreleire long and tedious steps for the samplegathent.

In many cases, highly specific mass spectromettedion, especially using tandem mass spectronfietB-MS)
just requires minimum separation on column. Thifl gieatly shorten the assay time and make it jpbessio
analyze large quantities of samples within a tight frame. To date no LC-MS/MS method has beearteg for
qguantitation of Labetalol in human plasma. In casty we report an LC— MS/MS method with an exceéllen
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sensitivity for 20uL injection volume corresponditogy3.1800 ng/mL on-column with a total run time2% min.
This paper describes the development and validaifohighly sensitive HPTLC method for the quantdat of

Labetalol.
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Fig. 1: Chemical structuresof Labatelol Hydrochloride
MATERIALSAND METHODS

Instrumental and analytical conditions:

Standard experimental conditions were optimizedview to develop an assay method to quantify Ldbhte
Hydrochloride as in its tablet dosage form. Samplas spotted in the form of band of 2 mm with Cammgyolitre
syringe on pre-coated silica gel aluminum plate Z®F (10 x 10 & 20 x 10 cm) with 250 um thicknegsing
CsAMAG LINOMAT 5 semiautomatic sample applicatoidaddNOMAT V automatic sample applicator with help
of (Hamilton-100 pl Switzerland) syringe. The pkteere prewashed with methanol so as to removeradhe
impurity and activated at room 120 for 5 min prior to chromatography. Samples weppliad as band at a
distance of 8 mm from lower edge and the distarstevéen two bands was 4 mm. The mobile phase cedsist
chloroform: methanol: ammonia (8:2:0.2v/v/v) wasimized for good resolution with compact spots. Tdregth of
chromatogram run was 80 mm. Subsequent to the @f@weint; TLC plate was dried in a current of aitvitte help
of an air-dryer. Densitometric scanning was perfednon Camag TLC scanner 1l in the absorption mat254
nm. Reagents and chemicals: Analytically puredtelol Hydrochloride and tablet formulation wastegf by
Cadila Zydus Pharmaceutical Limited, Thane. All mieals and reagents used were of AR grade, fromcKer
Chemicals (Mumbai, India).

Preparation of Analytical solutions:
Preparation of mobile phase:
Mobile phase was prepared by mixing 8 ml chlorofo2rml of methanol and 0.2 ml of ammonia.

Preparation of standard stock solution:

The stock solutions (1000 pg/ml) of Labetalol Hyahiwride was prepared by accurately dissolving Ipahthe
drugs with sufficient methanol in 10 ml volumetfiask and then the volume was made separately tml1@ith
methanol. Preparation of standard solution: 5.@hblabetalol Hydrochloride stock solution furtheluded to 10 ml
with methanol to get final concentration of 0.5 plgsf Labetalol Hydrochloride. Then further takenband diluted
to 10 ml to get concentration 0.25 pg/ul.

Preparation of sample stock solution:

Twenty tablets were weighed and average weight eedsulated. The tablets were triturated to a fimsvger.
Anaccurately weighed quantity of powder equivatent00 mg of Labetalol Hydrochloride was transfére 10 ml
volumetric flask. To it add 5 ml of methanol shakell and sonicated for 10 min. The resultant solutivas filtered
through 0.45um membrane filter, diluted to volumithvmethanol to get stock sample solution conta&rif pg/ul
of Labetalol Hydrochloride.

Preparation of sample solution:

0.5 ml stock sample solution was further diluted10 ml with methanol to get concentration of Og/yl of
Labetalol Hydrochloride Then further take 5 ml aditited to 10 ml to get concentration 0.25 pg/pdnple
solution (2ul) was applied on TLC plate, developed scanned under standard chromatographic comditio
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Analysis of the marketed formulation:

To determine the content of commercial formulattbe solution were prepared as described in preparaf
sample solution. Mean peak area of the drug wasuledbd and the drug content in the tablets wastifie.
Method development and validation of HPTLC

Linearity:

Standard solution of Labetalol Hydrochloride (O2%ul) was prepared in methanol. 2, 3, 4, 5, apdd standard
solution was applied to TLC plate so as to givecemtration 0.5, 0.75, 1.0, 1.25, 1.50, and 1.75spgt-1 for
Labetalol Hydrochloride. The data of peak areatptbtagainst corresponding concentration was trelayelihear
least-square regression analysis. (Fig. 3)

Precision:

Express the closeness of agreement between thes sérmeasurement obtained from multiple samplihgame
homogeneous sample under the prescribed conditibrterday precision and intraday precision weriaeined
both in terms of repeatability (injection and ams#&@y. The intermediate precision of method was kbeécby
repeating the study on different days. The repdétabf sample application and measurement of pasda was
determined by performing six replicate measuremehtie same band. The intermediate precision ahatkwas
checked by repeating the study on different days.

Accuracy:

The recovery studies were carried out by addingdnamount of standard to samples at 80, 100 anébol20el
and analyzed by the proposed method, in triplicates was done to check the recovery of the drudiféerent
levels in the formulations by optimized method.

Limit of detection and limit of quantitation:
The limits of detection and quantitation of the eleped method were calculated for Labetalol Hydlarétle using
the formula as given below.

Limit of Detection=3.3 /S
Limit of Quantitation=10 »/S

Where, 6" is the standard deviation of the response, “Shesslope of the calibration curve.

Specificity: The specificity of the method was atai@ed by analyzing the standard drug and samjtterespect to
Rf value and spectra. The peak purity of Labetdlgrochloride was assessed by comparing the spettlituents,
mobile phase, standard and sample.

RESULTSAND DISCUSSION

The present investigation reported a new HPTLC pukttlevelopment and validation of estimation of Ltatw
Hydrochloride. The method developed was proceeduiitly wavelength selection. The optimized wavelengts
254nm. (Fig . 2) In order to get the optimizedTHHE method various mobile phases were used. Thédlenpbase
consisted of an agueous solution of chloroform:haedl: ammonia (8: 2: 0.2 v/v) was used and thedRie was
about 0.49. The specificity of the method was deieed for presence of components that may be umgxpeo be
present. The absence of additional peaks in thentdtiogram indicates non interference of the exaotpién the
tablet dosage form. The linearity was determinedaimalyte concentration range of 0.5-1.50 pg spotiie
calibration curve obtained by plotting peak aregsue concentration was linear and the correlataefficient was
found to be 0.99774 for Labetalol Hydrochlorideakle 1, Fig. 4) The precision of the method wasdamed
from determinations of peak areas of six replicatesample solution. The repeatability, interdag amtraday were
calculated for Labetalol Hydrochloride. (Table 3)eTaccuracy study was performed in 80%, 100% af&ldhe
percentage recovery was determined for propafent@e and was found to be 99.12% (Tables 4). Assay of
Labetalol Hydrochloride in its tablet dosages fosas calculated. (Table 2). A typical chromatogrdravéing the
separation of Labetalol Hydrochloride is shown ig. B
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Fig. 2: Overlain spectrafor selection of wavelength (254 nm) for Labetalol Hydrochloride

Table No. 1: Regression Statisticsfor analysis of Labetalol Hydrochloride

Range

R2 Slope LOD

LOQ

0.50-1.50 pg/spo

0.99774 366.5+3.911

0.16 po/sp@.50 pg/spot]

TableNo. 2: For asssay of marketed formulation

Drug Area of standard  wt.of standard (mg) Areaashple | wt.of sample (mg) % purit % lable clai
Labetalol HCI 8400 10 mg 7089 171.4 100 98.25
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Fig. 4: Calibration curve of Labetalol Hydrochloride
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Fig. 3: Representative chromatogram of Labetalol Hydrochloride Standard
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Table No. 3: Repeatability of Labetalol Hydrochloride

Repeatability
Rf value | Mean Rf valug Area Mean area % CV

0.49 6113.3
0.49 6152
0.4¢ 0.4¢ 6281.4! 6295.6: 2.72¢
0.5 6409.92
0.5 6521.42

Intr-day repeatability
0.5 6801.85
0.5 6458.58
0.51 0.51 6502.8 6541.4 2.518
0.51 6578.:
0.51 6365.4¢

Inter-day repeatabilit
0.5 6537.33
0.51 6138.8
0.5 0.51 6123.69 6180.03 3.558
0.51 6166.7
0.51 5933.63

Table No. 4: Recovery Analysis of Labetalol Hydrochloride

Drug Level of addition %| Amt.of std.solution | apgal (pl) | Amt.of pure drug added (uf) % Recovery &R

Labetalol HCI 80 1 3.2 99.02 1.28
100 1 4 99.7 1.3

120 1 4.8 98.65 0.82

* Each value corresponds to the mean of three dateations
CONCLUSION

The developed HPTLC method enables accurate, praaid specific for determination of Labetalol Hyahtoride.
Statistical analysis proves that the method is adycible and selective for routine analysis of Lalm
Hydrochloride in pharmaceutical dosage form withiatgerference from excipients.
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