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ABSTRACT

A simple, rapid, accurate and precise reverse pHagk performance liquid chromatographic (RP-HPL@gthod
has been developed and validated for the simultasme@termination of Terbutaline sulphate and Guai@sin in
combined dosage form. Separation was performedylRiretnomex C18 column (250*4.5 mm, 0.5 p) on L@&R20
Prominence Liquid chromatograph (Shimadzu, Japattached with Spd-20A/20AV Prominence SPD-20A
prominence UV/Vis detector. By using mobile ph&®04 Potassium dihydrogen orthophosphate (pH 3r3) a
Acetonitrile (40:60 V/V) isocratic elution usingflow rate of 1mL/min. Good sensitivity was observeth UV
detection at 215 nm. Retention times of Terbutadiiphate and Guaiphenesin were found to be abdua2d 2.8
min, respectively. The method was validated overdéimge from 1.25-1ag/mL for Terbutaline sulphateand 12.5-
150 ug/mL for Guaiphenesin with correlation coefficienfs0.998 and 0.998, respectively. This method stasvn
to be accurate, specific, robust, linear, and repbée and can be successfully employed in routiradity control
for the simultaneous analysis of Terbutaline sutplend Guaiphenesin in tablets.
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INTRODUCTION

Terbutaline sulphate is a selective beta-2 adrémagpnist (1). It is chemically known as (RS)-r{tbutylamino)-
1-(3,5-dihydroxyphenyl)ethanol sulphate (Fig 1).(®) helps in the relaxation of the smooth musabeind
principally in bronchial, vascular and uterine tisswheezing and shortness of breath, troubledhirepcaused by
asthma, chronic bronchitis, emphysema and othey tliseases. Terbutaline has little effectfdnreceptors; thus
direct cardiovascular stimulation occurs. Terbuglise during pregnancy is associated with devedapf autism
in humans (3-6).
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Figure 1: Structure of Terbutaline sulphate

Guaiphenesin is an expectorant that also has samelenrelaxing action (7). It is chemically knows ®S)-3-(2-
methoxyphenoxy) propane-1,2-diol (Fig 2) (8) .dtused to reduce chest congestion caused by concoidn
infections, or allergies, including medical, veteny and personal, treatment of primary dysmenairhe
Guaiphenesin may cause side effects like headaelisea and vomiting (9-11).
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Figure 2: Structure of Guaiphenesin
MATERIAL AND METHODS

Chemicals and reagents
Terbutaline sulphate was gift sample from Shimogda Eciences Pvt. Ltd. and Guaiphenesin was puech&®m
Yarrow Chem Products.

Potassium dihydrogen orthophosphate (HPLC grade) ftobaChemie Laboratory Reagents and Fine Chesical
orthophosphoric acid (Analytical grade) from S Dd-IChem Limited; and Acetonitrile (HPLC grade) fratmomas
Baker were purchased.

X-PAR tablet (manufactured by Bombay Tablet Mfg.. Gwt. Ltd., Mumbai) is a tablet containing Terbuna
Sulphate 2.5 mg and Guaiphenesin 100 mg was corattgmurchased from local pharmacy.

Chromatographic conditions:

The HPLCwas performed using Phenomex C18 columf*®@5 mm, 0.5 p) on LC-20 AD Prominence Liquid
chromatograph (Shimadzu, Japan) attached with 8pd2BDAV Prominence SPD-20A prominence UV/Vis
detector.

The optimized chromatographic conditions were dies: volume injected 20 pl, flow rate 1.0 ml/midetector
was set at a wavelength of 215 nm. The mobile plasgrises of .02 M Potassium dihydrogen orthophatp
(pH 3.0): acetonitrile (40:60). The retention tiro€ Terbutaline sulphate obtained was about 2.1 arid for
Guaiphenesin it was about 2.8 min.

Preparation of 0.02 M Potassium dihydrogen orthophsphate:
2.7218 g of Potassium dihydrogen orthophosphat®hlied in 1000 ml of water.

Preparation of Mobile Phase:

Prepared 0.02 M Potassium dihydrogen orthophosphadfasted pH to 3 with Orthophosphoric acid (filteand
mixed with Acetonitrile in the ratio of 40:60. Théris sonicated.
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Standard Preparation:

Terbutaline sulphate: 100 mg of Terbutaline sulphate was weighed acciyrate1 00 ml volumetric flask. 80 ml of
water added into it, sonicated to dissolve andteliltto volume. 1 ml of this solution further dildteo 10 ml with
mobile phase. Then 0.25 ml of this solution diluted 0 ml with mobile phase.

Guaiphenesin: 100 mg of Guaiphenesin was weighed accurately thriDvolumetric flask. 80 ml of water added
into it, sonicated to dissolve and diluted to voiurh ml of this solution further diluted to 10 mitkvmobile phase.

METHOD VALIDATION
The optimized chromatographic method was validatezbrding to the procedure described in ICH guisliQ2
(R1) for the validation of analytical methods. (12)

Accuracy: The accuracy of an analytical procedure expressesloseness of agreement between the value which
is accepted either as a conventional true valwna@ccepted reference value and the value found.

Precision: The precision of an analytical procedure expreshescloseness of agreement (degree of scatter)
between a series of measurements obtained frompheutampling of the same homogeneous sample uhéer
prescribed conditions.

System precision, method precision and intermegiiegeision has done.

Specificity: Specificity is the ability to assess unequivocd#ilg analyte in the presence of components which may
be expected to be present.

Linearity: The linearity of an analytical procedure is itsliépi(within a given range) to obtain test resulthich
are directly proportional to the concentration (am) of analyte in the sample.

Range: The range of an analytical procedure is the intdreaween the upper and lower concentration (ang)woft
analyte in the sample (including these concentna)idor which it has been demonstrated that thdytca
procedure has a suitable level of precision, aoyuaad linearity.

Robustness:The robustness of an analytical procedure is a uneas its capacity to remain unaffected by small,
but deliberate variations in method parameterspaiadides an indication of its reliability during moal usage.

RESULTS AND DISCUSSION
Accuracy:
Standard drug solution was added to the pre-archtgdset sample solution at the three differentcemrtration level

(80%, 100%, 120%) within the range of linearity Bmth the drugs.

Table 1: Accuracy data for Terbutaline sulphate andGuaiphenesin

Terbutaline sulphate Guaiphenesin
% Level Mean % RSD | % Level Mean % RSD
80 99.87 % 0.31% 80 10043 %  1.02%

100 101.02%| 0.06% 100 100.52P6  0.16Q0
120 101.18 %| 0.15% 120 101500  0.72)%

Acceptance criteria: Accuracy should be between 98-102% and % RSD dhmilbe more than 2.0.

Precision:

System precision: % RSD for Terbutaline sulphate and Guaiphenesis feaind to be 0.72 % and 0.33 %
respectively.

Method precision: % RSD for Terbutaline sulphate and Guaiphenesis feand to be 0.65 % and 0.31 %
respectively.
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Intermediate precision or ruggedness% RSD for Terbutaline sulphate and Guaiphenesmfaand to be 0.34 %
and 0.41 % respectively.

Acceptance criteria:% RSD should not be more than 2.0.

Specificity:
This was evaluated by injecting the blank (moblege), standard and sample solution prepared akepproposed
method and injected into the HPLC system to chatdference if any at the retention time of Terbogasulphate

and Guaiphenesin.
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Figure 3: Chromatogram of blank
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Figure 4: Chromatogram of standard solution
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Acceptance criteria: No peaks shall be eluted at the retention tim&erbutaline sulphate and Guaiphenesin in
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Figure 5: Chromatogram of sample solution
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Linearity:
Table 2: Linearity data for Terbutaline sulphate and Guaiphenesin
Concentration of Terbutaline sulphate in pg/ml| Pekareas | Concentration of Guaiphenesin in pg/ml| Péaareas
1.25 41.121 12.5 225.811
2.5 78.409 25 492.241
5.C 148.67! 50 991.31.
7.5 240.32: 75 1452.19:
10 305.29¢ 10C 1855.97:
12.5 397.113 125 2437.12
15.0 484.251 150 2915.79
Slope 32.091 Slope 19.349
Intercept 4.245 Intercept 4.203
R? 0.9982 R 0.9987
600 3500
s00 3000
/' y = 32,091 - 4,2451 / y =19.349x - 4,2031
2 _ 2500 2=
o 400 R® =0.9982 o / R* =0.9987
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Figure 6: Calibration curve of Terbutaline sulphateand Guaiphenesin

Acceptance criteria: Correlation coefficient (§ should be not less than 0.99.

Range:

Range inferred from the data of linearity, recovang precision experiments.
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Acceptance criteria: The range of the method based on the results fr@mlinearity, accuracy and precision
studies.

Robustness:
Robustness of the method was evaluated by chatlgsfiow rate by + 10% and by changing the orgamictent
by * 2 % absolute.

Table 3: Robustness data for Terbutaline Sulphate

0,
Sr. No. Parameters 1 % Azssa 3 Over all mean nglr:)all Over all %RSD
| Plus flow (1.1ml/min) 99.95 98.3 98.55 98.95 ®8 0.88
Il Minus flow (0.9 ml/min | 98.5¢ | 98.1¢ | 98.2¢ 98.3¢ 0.21¢ 0.21¢
1l PlusOrganic (+2% 99.32 | 98.9: | 98.3% 98.87 0.477 0.48:
1\ Minus Organic (-2%) 99.30 99.44 99.29 99.34 @.08 0.084

Table 4: Robustness data for Guaiphenesin

0,
Sr. No. Parameters 1 % Azssay 3 Over all mean OvSeE)aII Over all %RSD
| Plus flow (1.1ml/min) 101.12 100.89 101.06 101.02 0.119 0.118
Il Minus flow (0.9 ml/min) | 100.30] 100.67 100.72 166 0.229 0.228
11} Plus Organic (+2% 100.9¢ | 101.17 | 100.9: 101.0: 0.13] 0.12¢
\Y Minus Organic (-2%) 100.53 100.2p 101.01 100.59 | 0.398 0.396

Acceptance criteria: % RSD should be not more than 2.0.
CONCLUSION

A rapid, simple, reproducible and specific RP-HPbht&thod was developed for simultaneous estimation of
Terbutaline sulphate and Guaiphenesin in tableagi®$orm.

The developed method was validated as per ICH goaefor linearity, precision, specificity, accaya ruggedness
and robustness, and was found to be linear, ag;prdcise and repeatable.

The developed method could be successfully usedatyze the drugs in marketed formulation and #isaroutine
analysis of Terbutaline sulphate and Guaiphenesin.
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