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ABSTRACT

A simple, selective, linear, precise and accurafeHPLC method was developed and validddrapid assay of
Dobutamine in Bulk and Pharmaceutical tablet Foratign. Isocratic elutionat a flow rate of 1.5ml/min was
employed on symmetry Shimadzu LC-2QpAdromasil C-18column at ambient temperature. The mobile phase
consisted of Methanol: 0.01MPotassium di hydrogémmsphate(60:40 v/v). The UV detection wavelengte wa
280nm and 20 pl sample was injected. The run tioneDbbutamine is 6 min. The flow rate was foundb&o
Iml/min. Calibration graph was found to be linedrrange 0.2mg/ml to 1.0mg/ml. The method waslatdd as
per the ICH guidelines. The method was successipityied for routine quality control analysis of gsimaceutical
formulation. The HPLC method can be successfulpliegh for the routine quality control analysis obButamine
formulations, which could be the better choices parad to the reported methods of literature
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INTRODUCTION

Chemistry of Dobutamine [1] (Fig 1) revealed theemiical name asR9-4-(2-{[4-(4-hydroxyphenyl)butan-2-
yllamino}ethyl)benzene-1,2-diol. Dobutamine was/eleped by a Ronald Tuttle and Jack Mills, as acstral
analogue of isoprenalinf2] Dobutamine is used to treat acute but potéptiaversible heart failure, such as which
occurs during cardiac surgeryor in cases of s@pticcardiogenic shock, on the basis of its
positive inotropic action.[3] Primary side effeatslude those commonly seen fiyractive sympathomimetics, such
as hypertension, angina, arrhythmia, andtachycardised with caution. [4] Dobutamine is administerad

a racemic mixture consisting of both (+) ang isomers; the (+) isomer is a potghtagonist andy; antagonist,
while the (=) isomer is amjagonist. [5] Dobutamine also has mpigagonist activity, which makes it useful as a
vasodilator. [6] Dobutamine [7] is contraindicaiadbatients with idiopathic hypertrophic sub aodtenos is and in
patients who have shown previous manifestationdygfersensitivity to Dobutamine. H. Husseini eta], [8
sensitive and specific high-performance liquid chatographic method with electrochemical detectioasw
developed for measuring dobutamine in human plessmaples. Following an external standard methodn.af
EDTA—glutathione plasma was diluted on ice with thRof a 5% trichloracetic acid solution. The mipduvas
centrifuged, filtered, and 30l were injected. Assessment was done by electroidaémetection. The assay was
linear from 1 to 400 ng/ml plasma. For determinataf dobutamine we also used a liquid—liquid exirat
method routinely applied for plasma catecholamihéguid—Iliquid extraction requires application 0®@—1000pl

of plasma. The standard curve was linear from 6.600 ng/ml. Absolute recovery of dobutamine wast9%%
with the liquid—liquid extraction procedure and 818% with the protein precipitation method. Fortbotethods

27



Sivanadh Der Pharma Chemica, 2016, 8 (13):27-34

dobutamine was separated on Nova-Pakddlumns. The mobile phase used was 0.1 molar pladspuffer—
acetonitrile (80:20, v/v) with 1-octanesulfonic éeind triethylamine as ion-pair reagents. The pld adjusted to
2.7.

~._ _OH

HO™
Fig 1: Structure of Dobutamine

Leflour, C etal [9], An isocratic reversed-phaseghhiperformance liquid chromatographic method hasnbe
developed for the determination of dobutamine & plasma of dialysed patients. A solid phase etitraenethod
with a Sep-Pak (g cartridge was used to isolate the drug and isakseiinternal standard) from plasma. The
separation was carried out on an ODS-Hypersil colwith 0.1 M phosphate buffer: acetonitrile: metblafY2 : 20

: 8 v/vlv) as the mobile phase. The recovery ofullainine added to plasma by the extraction procedase87 +
2.3% (mean + SD). The accuracy and reproducibiiftythe method were within acceptable limits ovee th
concentration range 0—-1000 ng/ mL. Quantificatiaswy fluorescence detection at 275 nm excitattwh310 nm
emission wavelengths with a detection limit of 3 md. for dobutamine. This procedure was applieddoertain the
pharamacokinetics of dobutamine infusion in ninéigoés with cardiogenic shock and end-stage reisdade
undergoing haemodialysis.

McKennon, D. W. etdll0], A sensitive and specific high-pressure ligalttomatographic method was developed
for measuring dobutamine in human plasma samplgidrivh is employed as an internal standard. Foliay
extraction and separation on g@eversed-phase column, the drug is detected thyoaeEcence detector with an
excitation wavelength of 195 nm and a 330-nm emisgiutoff filter. The retention times of dobutamiaad
nylidrin are 5.2 and 19.2 min, respectively. Theimium level of sensitivity is 10 ng/ml. Reprodudityi was +5%
over a 25-300-ng/ml range. Several drugs were seteéor possible interference, but none interfendith the
dobutamine analysis.

Knoll R, etal [11], a simple method for the routidetermination of dobutamine in human plasma. \itelatively
small amount of equipment--such as HPLC pump, RRaol®mn, sample valve, fluorescence detector and an
integrator--dobutamine levels could be determineitldy after a simple extraction procedure on Bdtidt-CN-
columns. In the case of critically ill patients feuing from different kinds of shock we found a wigariation of
plasma levels in arterial blood samples. Even \aithexact application of dobutamine in relativelwldoses of
about 2.5 micrograms/kg BW/min to 5 micrograms/Ry/gin, levels reached from 26.8 to 181 microgranhsim

our opinion, one reason for these variations mighta differing volume of distribution caused by yiag
intravascular volumes in critically ill patients. fArther possibility might be a different degreesoifoconjugation

of dobutamine.

Therefore, the occasional occurrence of tachycardider dobutamine therapy could be caused by velgthigh
plasma levels of free dobutamine.

Peak HPLC containing LC 20AT pump and variable vewvgth programmablé®’DA detector and Rheodyne
injector was employed for investigation. The chrtmgaaphic analysis was performed on a KromasgicGlumn
250 x 4.6 mm ID with ju particle size and the column were maintained diiam temperature. Degassing of the
mobile phase was done using a Loba ultrasonic smticator. A Denwar analytical balance was usedvigighing
the materials.

2.2 Chemicals and solvents

The reference sample of Dobutamine was obtained ffipla, Mumbai. The Formulation was procured frima
local market. Water, Methanol and potassium dihgdrophosphate used were of HPLC grade and purciiesed
The chemicals were procured from E-Merck, Indianited.
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The mobile phase
The mobile phase was prepared by mixing Methandl@otassium di hydrogen phosphate and (60:40 w\ltoa
bath sonicator for 30 min.

Preparation of solutions

Preparation of mobile phase solution

The mobile phase was prepared by mixing Methandl @01M Potassium dihydrogen phosphate (60:40 wv)
ultra bath sonicator for 30 min.

Standard Solution

Stock solution of Dobutamine was prepared by digsglaccurately weighed 10mg of drugs in 10ml Matila
(final concentration, 1000pg/ml). The prepared Istsolutions were stored away from light. From theck,
standard solutions was freshly prepared duringlthyeof analysis.

Preparation of working standard solution (A.P.I): From the stock solution 1.0 mg/ml solution was preg.

Preparation of working standardsfor linearity
Solutions in the concentration range of 0.2-1.0nhg/ere prepared from the standard working solution.

Preparation of formulation sample solution

1.5mg of formulation powder was taken from DOBUCARiblet powder (50mg formulation) and dissolved in
10ml of mobile phase and injected into HPLC anbromatogram was recorded. The amount of drug préséhe
50mg formulation was calculated from linearity drap

M ethod Development

For developing the method, a systematic study ef @ffect of various factors was undertaken by veyybne
parameter at a time and keeping all other conditioanstant. Method development consists of selgdtie
appropriate wave length and choosing stationaryraobdile phases. The following studies were conaliébe this
purpose:

Detection of wavelength
The spectrum of 10ppm solution of Dobutamine waomted separately on UV spectrophotometer. The péak
maximum absorbance wavelength 280nm was observed.

Choice of stationary phase and mobile phase
Finally the expected separation and peak shapes el@ained on Kromasilgcolumn 250 x 4.6 mm ID with f
particle size.

Flow rate
Flow rates of the mobile phase were changed frosalB ml/min for optimum separation. It was fourrdnf
experiments that 1.5 ml/min flow rate was idealdtution of analyte.

Validation Procedur e and Requirements
The analytical performance of the method of analygs checked for specificity, System suitabilitgtection limit,
and method precision.

Linearity and calibration

Linearity was assessed by performing single measeme at several analyte concentration varying dtiesitof
stock standard solution diluted with the mobile gghdo give a concentration of 0.2, 0.4, 0.6, 0.8, rhg/ml
Injection was made at intervals of 13 min. Thedirity was tested for the concentration ranging f@&@mg/ml to
1.0mg/ml. The peak area ratio of the drug was @tb#gainst concentration. The linearity was evallidy linear
regression analysis, which was calculated by tastlsquare regression method.

Precision

Reproducibility was performed by injecting threplieates concentrations of standard and sampldigntuwhich
were prepared and analyzed by same analyst on daymelnter-day variations in the peak area of dsalytions
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and the amount of drug were calculated in termsPefcentage Relative Standard Deviation. The sample
concentration is 1.0mg/ml.

Accuracy
Recovery assessment was obtained by using staaddition technique which was by adding known quistiof
pure standards at three different levels in 80%9%4@nd 120% to the pre analyzed sample formulation.

Assay

The estimation of drug in pharmaceutical dosagm$DOBUCARD 5ml strength was evaluated for the amof
Dobutamine present in the formulation. Each samalg analyzed in triplicate after extracting thegdfthe amount
of drug present in formulation was calculated bmparing the mean peak area from standard.

Intermediate Precision or Ruggedness

Inter-day variations were performed by using siylioate injections of standard and sample solutiohs
concentrations which were prepared and analyzediffgrent analyst on three different days over equkof one
week. Ruggedness also expressed in terms of pageerelative standard deviation.

Robustness
Robustness was carried out by varying two paramétem the optimized chromatographic conditions

Specificity
The method was determined as specific by compatésy results obtained from analyses of sample isolut
containing excuse ingredients with that of testiitsghose obtained from standard drug.

System Suitability Parameter

System suitability tests were carried out on fregilepared standard stock solutions of Dobutamimgk iawas
calculated by determining the standard deviatiobautamine standards by injecting standards e feplicates at
6 minutes interval and the values were recorded.

Dobutamine AnalysisIn Serum

Preparation of serum sample solution

From a local hospital blood was collected and sewan separated. 1ml of this serum was taken istaube and
added 100ul of diltizem hydrochloride (1pg/ml) ahdml of 1M NaOH and 5ml of dichloromethane and exlix
about 20min in vortex mixer and centrifuged at 3@ for 10min. From this centrifuged solution 4aofilorganic
layer was separated and evaporated to drynesg tegigue. To this residue 100ul of 1M acetic agid 3ml of n-
Hexane and mixed for 5 min by vortex mixer and evated the organic layer and finally the remairsagple was
injected into HPLC and chromatogram was recorddie @mount of drug present in the blood sample was
calculated from linearity graph.

RESULTSAND DISCUSSION

The Reverse Phase High Performance Liquid Chromapbg method was developed a stability indicatingast
method. Pure drugs chromatogram was run in diffemerbile phases containing methanol, acetonitfildf, and

different buffers like potassium dihydrogen phosphaodium dihydrogen phosphate, Ortho phospharid &

different volumes ratios. Different columns likg, ©;s, phenyl, cyano with different dimensions were uskuen

retention time and tailing factor were calculatethally Methanol and 0.01M Potassium dihydrogensgiate in
the volume of ratio 60:40 v/v {P3.5) and Kromosil G analytical column was selected which gave a sharp
symmetrical peak with 1.92tailing. Calibration gnaywas found to be linear at range 0.2mg/ml to 1/@mhgfive

different concentrations of Dobutamine in rangeegiabove were prepared and 20ul of each concemtriafiected
in HPLC as shown in the Figure no : 7.4.1.The skppeand intercept (c) obtained were found to b212%.15 and
0.027684673.The correlation of coefficierf) @btained was found to be 0.9999 as shown in #i#emno : 7.4.01. It
was observed that the concentration range showggxbd relationship. The limit of detection for Doaotine was
found to be 10ug/ml and the limit of quantificatisas found to be 30ug/ml. It proves the sensitieitynethod.
The Percentage assay of Dobutamine in formulatias found to be 100.63%.as shown in the Table do0¥ .and
figure no: 7.5.1. The relative standard deviatiafue obtained was below 1 which indicates the m®oa of the
method. The validation of the proposed method wehér verified by recovery studies. The data wasented by
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in the Table no: 7.4.02 and figure no: 7.4.2. Thepntage recovery was found to be 102.89% whiolwsta good
index of accuracy of the developed method. The anofidrug present in the human serum sample waslated
from the linearity graph was found to be 0.044mbamshown in Table no: 7.6.01 and Figure no: 7.6.1

Table: 1 Optical Characterization Of Dobutamine

PARAMETERS DOBUTAMINE
Linearity range(mg/m 0.2-1.C
Correlation coefficient (r) 0.9999
Slope(m) 282145.15
Intercept (c) 0.027684673
Limit of detection  (LOD; pg/ml) 10
Limit of Quantification(LOQ; pg/ml) 30
Tailing factol 1.92
Retention time (min) 8.491
Theoretical plates 37064.92
(%)R.S.D 0.026
(% ) Accuracy 102.89
( %) Formulation Assay 100.63
Serum analysis  (mg/ml) 0.044

Table: 2 Recovery Data Of Dobutamine

Pharmaceutical Formulation | Labeled Amount | Percentage
(Brand Name) (Mg) Assay Per centage Recovery
DOBUCARD 50 mg 100.63 102.89

*Average value of three different levels in triplie
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Fig:2 Chromatogram Of Dobutamine (Standard) and their values
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S.No Name Retain.T | Height Area Concentration | Tailing Factor | Theoretical plate
1 Dobutamine 8.261 27199 158050.8 100.000 0.01 8057
2 Sum 27199| 158050.8 100.0000

Fig:3 Chromatogram Of Dobutamine (Accuracy) and their results
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1 Dobutamine 8.355 23404 105196.5 100.000 1.55 4886
2 Sum 23404| 105196.p 100.0000

Fig:4 Chromatogram Of Dobutamine (Formulation Assay) and their results
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SNo Name Retain.T | Height Area Concentration | Tailing Factor | Theoretical plate
1 3.588 1355 | 23312.4 28.541 0.60 867
2 4.468 2897 | 383775 46.985 0.76 2267
3 8.583 618 12943. 15.847 1.02 3347
4 Dobutamine 10.425 396 7046.8 8.627 1.03 6841
Sumr 526€ | 81680.« 100.0001

Fig:5 Chromatogram Of Dobutamine (Serum) and their results
CONCLUSION

The RP-high performance liquid chromatographic métdeveloped for the analysis of Dobutamine fromirth
formulations was found to be accurate and predikes, the proposed HPLC method can be successippiied

for the routine quality control analysis of Dobuiamformulations, which could be the better chaioeperative to
the methods reported in the literature.
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TABLE :7.6.01
SERUM DATA OF DOUBTAMINE

Drug estimation in human serum by developed protocol:-

From linearity graph we can estimate amount of drug present in the sample.

Y = mx+c
Y = area
M = slope
X = concentration
C = intercept
. area intercept
Concentration = —

Slope

12943.80.0276846F
32613.1-

Amount of DOUBTAMINE present in serum =

= 0.044mg/ ml
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