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ABSTRACT

High performance thin layer chromatographic method has been developed for the simultaneous determination of
Propranolol hydrochloride and Hydrochl orothiaz de from bulk and formulations. Chromatographic separation was
achieved on aluminum foil plates precoated with silica gel 60F254, with chloroform: ethyl acetate: methanol 4: 4: 2
(v/viv) as mobile phase. Detection was performed densitometrically at 274 nm. The Rf of Propranolol hydrochloride
and Hydrochlorothiazide were 0.27+ 0.02 and 0.56 + 0.02, respectively. Parameters such as linearity, precision,
accuracy, specificity and robustness are studied as reported in the ICH guidelines. Linearity was observed in the
concentration range of 160-960 ng/band for Propranolol hydrochloride and 100-600 ng/band for
Hydrochlorothiazide. The mean recoveries obtained for Propranolol hydrochloride and Hydrochlorothiazide were
99.63 % and 99.15 % respectively. Developed method was found to be accurate, precise, selective and rapid for
simultaneous estimation of Propranolol hydrochloride and Hydrochlorothiazide.
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INTRODUCTION

Propranolol hydrochloride (PHCI), (+)-1-(isopropylano)-3-(1-naphthyloxy)-2-propanol hydrochlorids, @ non-
selective beta blocker mainly used in the treatnoémtypertension [1-2]. Hydrochlorothiazide (HCT&)emically,
6-Chloro-3, 4-dihydro-2H-I, 2, 4-benzothiadiazinestlfonamide 1, 1-dioxide, is a thiazide diuretised as
antihypertensive agent [3-4]. Propranolol hydroddie and Hydrochlorothiazide are official in IP ad&P [5-6].

Literature survey revealed that there are seveethaus available to determine PHCI| and HCTZ eittiene or in
combination with other drugs in pharmaceutical folations and biological fluids using various aniaigt
techniques such as spectrophotometric techniqu&]|several methods based on separation techsiqueuding
HPTLC [12-14], LC-MS [15-16] and HPLC [17-22] halieen also reported. There is no HPTLC method fer th
simultaneous determination of these drugs in coetbidosage form. Hence a new HPTLC method has been
developed for the estimation of PHCI and HCTZ irmbined dosage form. The developed method is simple,
precise, selective, and rapid and can be useafine analysis. The structures of the drugs apgvahn Fig.1.
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Fig.1.Chemical structures of PHCI (a) and HCTZ (b)

MATERIALS AND METHODS

Chemicals and Reagents:

Reference standards of Propranolol hydrochloridé ldgdrochlorothiazide were obtained as gift samgtem
Piramal Healthcare Ltd. Mumbai and Emcure Pharmézzds Ltd., Pune,India. The tablets Ciplar-H (Reomlol
HCI-40 mg and Hydrochlorothiazide- 25 mg) of Cipll. is procured from the local market. Chloroforethyl
acetate and methanol were of AR grade and weréased from Merck Chemicals, Mumbai, India.

Instrumentation and Experimental Conditions:
The Camag TLC consisted of Linomat V sample apptic(Camag, Muttenz, Switzerland). Camag TLC seann
Il controlled by WIinCATS software (V 3.15, Camagas used for sample application and quantitatiauation.

Chromatography was performed on Merck silica geF&Q precoated aluminum TLC plate (10 cm x 10 cm with
250 um thickness), with chloroform: ethyl acetatesthanol in the ratio of 4: 4: 2 v/v/v as mobileaph. Samples
were applied as bands 6 mm long at 6 mm intervdeua stream of nitrogen with a Camag 100 micektyringe
(Hamilton, Bonded, Switzerland). The slit dimensigas 5 mm x @5 mm. Ascending development to a distance of
8 cm was performed in a 20 min. presaturated 10xch® cm twin trough TLC developing chamber (Camag).
Densitometric scanning was performed in absorbamuge at wavelength of 274 nm.

Preparation of standard and sample solutions

A standard mixed stock solution of Propranolol loghloride and Hydrochlorothiazide was prepared dgueately
weighing Propranolol hydrochloride(40 mg) and Hyehiorothiazide (25 mg) into a 25 mL volumetric #aghe

drugs were dissolved in methanol and the solutias diluted to volume. The stock solution was furttliduted

with methanol to obtain a solution of PHCL (160 mf/or 160 ng/band) and HCTZ (1Q@/mL or 100 ng/band),
respectively.

Twenty tablets of the pharmaceutical formulationpl@i-H (40 mg Propranolol HCI and 25 mg
Hydrochlorothiazide) were accurately weighed anerage weight determined. They were crushed toeagdowder
and an amount of the powder equivalent to 40 mgIR@ 25 mg HCTZ was weighed and transferred ifston2
volumetric flask and dissolved in 15 mL of metharsuinicated for 15 min. and diluted to mark witmsgasolvent
and filtered through whatman filter paper no.1. Shenple solution was further diluted with methafddle analysis
was repeated in triplicate. The possibility of gxents interference with the analysis was examined

Analytical Method Validation:
Validation was done as per ICH guidelines [23]. Tleweloped method was validated with respect tamaters
such as linearity, LOD and LOQ, precision, accurang specificity.

Linearity

Standard solutions of PHCI and HCTZ(1-6 pL) werglegg on TLC plate to obtain concentrations160 © 96
ng/band for PHCI and 100 - 600 ng/band for HCTApextively. Chromatograms were recorded. Calibmgpiots
were constructed by plotting peak area againstohesponding amount of each drug.

Limit of detection and limit of quantitation:

LOD and LOQ were experimentally verified by spaitia series of dilute standard solutions of known
concentrations of PHCI and HCTZ until the averageponses were approximately 3 or 10 times the atend
deviation of the responses for three replicaterdetetions.
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Precision:

The precision of the method was assesses by iptraalad interday studies. Intraday variations wendgomed by
analysis of three different concentrations (320) &Ad 960 ng/band for PHCI and 200, 400 and 60bamg/ for
HCTZ) of the drugs three times on the same day.ifteeday variations were similarly evaluated oagyeriod of 3
days.

Repeatability of measurement:

1 uL of the standard solution PHCI (160 ng/band)i &#CTZ (100 ng/band) were spotted on a TLC plate,
developed, dried and the spots were scanned sé@wes tvithout changing the plate position and % RBD
measurement of peak area for both the drugs wéselated to determine the instrumental precision

Repeatability of sample application:

1 uL of the standard solution PHCI (160 ng/band) BICTZ (100 ng/band) were applied six times on £Tilate,
developed, dried and the spots were scanned an®BofBr measurement of peak area for both the dwee
calculated to determine the repeatability.

Robustness:

Robustness of the method was performed by makirgl gieliberate changes in chromatographic conditicgh
study was performed by changing the mobile phaseposition, amount of mobile phase, developmentadist,
duration of saturation time of chamber and the tfroen spotting to chromatography and from chromedpby to
scanning. Standard solution prepared as per tasiosh@nd chromatograms were run.

Accuracy:

Accuracy was done in terms of recovery studies.oRexy studies were carried out by standard additi@thod.
The analysed samples were spiked with extra 80 88, % and 120 % of standard drugs. The mixtures were
reanalyzed by the proposed method. The experimagtcanducted in triplicate.

Specificity:
The specificity of the method was ascertained @ahaing standard drugs and samples extracted fasmulations.
The spots for PHCI and HCTZ were confirmed by corimgathe Rf of the sample with those of the staddar

RESULTS AND DISCUSSION

HPTLC method development:

HPTLC method was optimized with a view to developimultaneous determination for PHCI and HCTZ from
tablet formulations. The mixed standard stock safu¢160 ng/band of PHCI and 100 ng/band of HCTZyemtaken
and applied on to TLC plates and run in differesivent systems. After many trials it was found tblakoroform:
ethyl acetate: methanol in the ratio of 4: 4: /) gave a good resolution, sharp and symmetgeaks with Rf of
0.27+ 0.02 for PHCI and 0.56 0.02 for HCTZ, respectively. Wavelength of 274 was selected for densitometric
evaluation, since both the drugs show good absworpti

Validation:
Using optimised chromatographic conditions the HETrhethod developed was validated in terms of sjpégif
linearity, LOD and LOQ, precision, robustness aoclaacy.

Specificity:
The method is specific for PHCI and HCTZ, sinceeolved the peak of PHCI (R 0.27+ 0.02) and HCTZ (R
0.56+ 0.02) in presence of other excipients in the fdation (Fig. 2).
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Fig.2. Typical densitogram of PHCI (peak 1) and HCZ (peak 2)

Linearity:

Linear regression data for the calibration plotvested good linear relationships between resporsd a
concentration over the ranges 160— 960 ng/banéitCl and 100-600 ng/band for HCTZ. The linear regian
equations were Y = 7.252X + 2805 & 0.9998) for PHCI and Y = 12.38X + 1628 & 0.9998) for HCTZ. The
residuals plot shows a random pattern, indicatigged fit for a linear model. The calibration cusvend residuals
plots are given in Fig. 3 for PHCI and Fig. 4for HG respectively.
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Fig. 3. Calibration curve and residual plot for PHO
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Fig. 4. Calibration curve and residual plot for HCTZ

Limits of Detection and Quantitation:
The results of the LOD and LOQ were found to ben8fband and 135 ng/band for PHCI and 40 ng/band6énd
ng/band for HCTZ, respectively.

Precision:

The precision of the developed method was demdssitiay intraday and interday precision studiesseas done
by three replicate analysis of the composite sanigie precision of the method was expressed asvelstandard
deviation (RSD, %).

The values less than 2.0 indicate that there wersignificant variationsin the analysis of PHCI ai@TZ at the
given concentration levels (Table 1).

Table 1: Precision studies of PHCI and HCTZ

Conc. Intra -day precision (n=3 Inter -day precision (n=3
( ng/spot) | Measured Conc. + SD| (%) RSD Reg)z;/ery Measured Conc. +SD| (%) RSD Reg)z\)/ery
Propranolol hydrochloride
320 318.56 + 3.50 1.10 99.55 318.34 + 3.565 1.12 99.48
640 638.10 + 7.00 1.09 99.70 638.01 + 6.70 1.05 99.69
960 959.02 +10.84 1.13 99.90 958.88 + 11.41 1.19 99.88
Hydrochlorothiazide
200 198.24 +2.24 1.13 99.12 198.72+2.34 1.18 99.36
400 398.76 + 4.90 1.23 99.69 396.48 + 4.36 1.10 99.12
600 598.56 + 6.82 1.14 99.76 597.72 + 6.22 1.04 99.62

Instrumental precision:
The % RSD for 160 ng/band of PHCI and 100 ng/bahdH@TZ (n=6) was found to be 0.941 and 0.872,
respectively.

Repeatability of sample application:
The mean % RSD for peak area was found to be Ga@84AHCI and 0.982 for HCTZ, respectively.

Robustness:

The robustness of the method was found out byngsiie effect of small deliberate changes in thrematographic
conditions. The method was found to be robust endbgt the peak area was not apparently affectednill
variation in the chromatographic conditions andd¢hsere no significant changes in the retentioretirof PHCI
and HCTZ. The low values of the % RSD indicatertitaustness of the method, as shown in Table 2.
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Table 2: Robustness evaluation of PHCIl and HCTZ (n3)

PHCI HCTZ

Parameter SD of the peak area RO{;D SD of the peak area| % RSD
A: Mobile phase composition (+ 0.1 mL
Chloroform: ethyl acetate: methanol (4.1: 4.1/\2w) 15.03: 1.1¢€ 10.02 1.0
Chloroform: ethyl acetate: methanol (3.9: 3.9/\2w) 20.82 1.25 15.20 1.32
B: Mobile phase volume (+ 1 mL)
11.0 mL 7.12 1.01 10.69 0.96
12.0mL 10.11 1.03 13.18 1.07
C: Development distance (+ 0.5 cr
7.5cn 9.2¢ 1.2¢ 10.1¢ 1.1C
8.5cm 11.39 1.04 10.66 1.18
D: Duration of saturation (+ 5 min.)
25 min 10.21 1.26 11.09 1.15
30 min 12.08 1.16 13.98 1.18
Time from application to chromatography (+10 min) 10.69 1.14 12.83 1.13
Time from chromatography to scanning (+10 min 13.1( 0.9¢ 11.6¢ 1.0z

Accuracy:

Accuracy of the method was evaluated by carryingrecovery study. A known concentration of the dtd drug
was added to a preanalysed tablet sample at tiffeeedt levels namely 80 %, 100 % and 120 %. Haekl was
repeated three times. Total amount of the drug dedsrmined by the proposed method. The percentgery
was calculated. (Table 3).

Table 3:Recovery study of PHCL and HCTZ (n=3)

) Mean (%)
Label claim Amount Total amount Amount Recovery Recover
(mgltablet) | Added (%) (mg) recovered (mg) | (%) ﬁsmy
80 72 71.63 99.49
PTOC' 100 80 79.79 99.74 +9§‘f237
120 88 87.69 99.65 i
80 45 44.58 99.07
el 100 50 49.64 9928 | 1>
120 55 54.50 99.09 i

Analysis of marketed formulation:

Two spots at Rf of 0.27 PHCI and 0.56 HCTZ wereeobad in the chromatogram of the drug samples etetda
from conventional tablets. There was no interfeeefrom the excipients commonly present in the cativeal
tablets. The % drug content found for PHCI and HGW&te 99.65 % and 99.60%, respectively. This indsahat
there is no degradation of PHCI and HCTZ in thekatad formulations that were analyzed by this metho

CONCLUSION

In the present study a HPTLC method has been deeeélfor simultaneous estimation of propranolol logtitoride
and hydrochlorothiazide in bulk and its formulatiolhe proposed method was sufficiently sensitivel an
reproducible for the analysis of the PHCI and HC{Bblet dosage form. The additives usually presenthe
pharmaceutical formulations of the assayed santtittsiot interfere with the determination of PHCIdaHCTZ.
The method is simple, precise, specific, and at¢eumad can be used for the routine simultaneoulysisaf the
PHCI and HCTZ in pharmaceutical preparations.
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