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ABSTRACT

Two simple and sensitive extractive visible speptrotometric methods (A and B) for the assay othb&amine
hydrochloride MHC), in pure and pharmaceutical formulations, Thethod-A is based on the condensation
reaction of MHC reduced with sodium 1,2-naphthiagne-4-sulfonate (NQS) in an alkaline medium tanf@an
orange-red colored Schiff's base of maximum abgmrpgbeak {max) at 445 nm,The method-B is based on the
formation coloured complexes with the dimethoxyzkee nucleus of brucine is attacked by Per lodatl the
formation of o-quinone (bruciquinone) which in tunmdergoes nucleophilic attack on the most electtich
position of the coupler i.e., proton bearing amgroup (primary amine), to give 1-mono substitutedciguinone
derivative. The reaction mechanism in both methwele discussed. The absorbance of colored coniplgaund

at 520nm. Beer's law is obeyed in the concentratiomge 5-30ug/MI,50-500u9/Ml, the molar absorptivity values
are1.9652 x 10 1.4797 x 1fL/mol.cm, Sandell sensitivity are1.2605 x3106741x1Gng/cm2 (For methods
A&B).The methods proposed gave reproducible resuilts the percentage recoveries in the formulatitmend to
be 99.800 to 99.772 (Method A) and 99.812 to 99(R#3hod B).
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INTRODUCTION

Methoxamine hydrochlorideF{g.1), 2-amino-1-(2,5-dimethoxyphenyl)propan-1-ol, islatively selective a;-
adrenoreceptor agonist producing an increasing émnipperal vascular resistance[l,IHC is a potent
sympathomimetic that increases both systolic ardtdiic blood pressure. It is used in the treatmansome
hypotensive patients, particularly those with pgsmal atrial tachycardia (arrhythmia) and actsasthexclusively
on alpha-adrenergic receptors. Press or actionegpdmarily to direct peripheral vasoconstrictitegding to a rise
in blood pressure. The resulting vagal reflux aotsdor the sinus bradycadia observed, which isughout to be
responsible for terminating arrhymias. Literaturgvey reveals few analytical methods were repoftadthe
determination of MHC in biological fluids by HPLCitlv fluorescence detection[3,4$pectrophotometric method
analysis[5,6]. The analytical useful functionabgps in MHC have not been fully exploited for dgsing suitable
visible spectrophotometric methods and so stileio# scope to develop more visible spectrophotametethods
with better sensitivity, precision and accuracye Buthor has made some attempts in this directm succeeded
in developing two methods based on nucleophilicsstultion[7-10]and oxidative coupling reaction[12]1 The
present paper describes two simple and sensitiveaation visible spectro photometric methods foe th
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determination of MHC based on the substitution[6B-teaction with NQS in (Method-A) and oxidative
coupling[17,18] with Brucine/l® in (Method-B). The methods have extended pharmieddormulations as well.
Upon thorough survey of literature there is no kngnethod available for the estimation by visible
spectrophotometry which is far simpler and econainémd less time consuming as compared to abovéioned
methods. .

HO NH, HCI
—

e,

O

Fig.1.Chemical Structure of Methoxamine hydrochlorde
MATERIALS AND METHODS

Instruments Used
A Schimadzu UV-Visible spectrophotometer 1801 witltm matched quartz cells was used for all speetnél
absorbance measurements. A Systronics digital pt¢m361 was used for pH measurements.

Reagents :
All the chemicals used were of analytical gradetla@dolutions were prepared in triply distilled arat

Method- A:
1.NQS solution(Loba, 0.5%, 1.93 x4™)
2.NaOH solution(E-Merck, 20%, 5M)

Method- B:

1.Brucine Aqueous solution of (E-Merck,0.2%,5.00¢ M in 0.16 M sulphuric acid)
2.Sodium meta periodate (0.2 %,9.35%10)

3.Sulphuric acid (0.16M)

A standard Drug solution

The stock solution (1 mg/ml) of Methoxamine Hrdrlmelde (MHC) was prepared by dissolving 100 mgtonil00
ml of millipore-distilled water. A portion of thistock solution was diluted stepwise with the dedi water to
obtain the working standard MHC solution of concativns 4-500 pg/ml.

Procedure of Assay of MHC in formulations

An accurately weighed amount of formulation (injectpowder) equivalent to 100 mg of drug was digsdlin 20
ml of distilled water, shaken well and filtered’he filtrate was further diluted to 100 ml with tilied water to get 1
mg/ml solution of drug in formulations.

One ml of this solution was furthered diluted toribto get 40 pg/insolution. The absorbance of the solution was
determined\,x270 nm Fig.2). The quantity of the drug was computed from Beer's law plot Fig.3) of the
standard drug in distilled water ,the results at#diwere tabulated ihable-2

355
Scholar Research Library



P. V. S. R. Mohana Raat al Der Pharmacia Lettre, 2016, 8 (5):354-361

0.2 - MHC
0.15 -
Q
(%]
=
(5]
2 0.1 -
o
(7]
)
<
0.05 -
0 T T T
190 240 290 340
Wavelength

Fig.2. Absorption Spectra of MHC in Methanol (UV reference method)
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Fig.3 Beer’s law plot of MHC in Methanol (UV reference method)
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Sample Solution:

An accurately weighed amount of formulation (injestpowder) equivalent to 100 mg of drug was digsdlin 20
ml of distilled water, shaken well and filtered’he filtrate was further diluted to 100 ml with tilied water to get 1
mg/ml solution of drug in formulations. One ml thiis solution was furthered diluted to 25 ml to gét ug/m

solution.

Assay Procedures:
After systematic and detailed study of the varipagameters involved, as described under resultsieedssion in
this chapter, the following procedures were recomshed for the determination of MHC in bulk samples.

Method -A:

Aliquots of standard MHC solution (0.1-0.6 ml, 3@/ml) were placed into a series of 20 ml test tubEsen 1ml of
NQS and 1.0 ml of NaOH solutions were added to @¢abk and kept aside for 2 min. at lab temperatdree
solutions were made up to the mark with distillestev. The absorbance was measuregat445nm Fig.4) against
a reagent blank prepared simultaneously. The ahwdtMHC in a sample was obtained from the Beer-hartis plot

(Fig.5).

Method -B:

Into a series of 20 ml calibrated tubes, aliqudtstandard MHC solution (0.1-0.6 ml, 300 pg/ml) e¢eken. Then
3.0 ml of Brucine solution and 1.5 ml of /Gsolution were added successively. The flasks Wwept aside for 2
min. and then 2.0 ml of sulphuric acid was added #ren heated the contents on boiling water bathlf®
min. The flasks were cooled to room temperatukraade up to the mark with distilled water. Theabance of
the coloured species was measured after 5 mig, 2520 nm Fig.6) against the reagent blank. The amount of
MHC was computed from its calibration graphig.7
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Fig.4 Absorption spectra of MHC: NQS
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Fig.5 Beer’s plot of MHC: NQS
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Fig.6 Absorption spectra of MHC: BRUCINE/IO 4
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Fig.7 Beer's plot of MHC: BRUCINE/IO 4

Recovery studies
As an additional demonstration of accuracy, recpwperiments were carried out by adding known arntsof

drug to the already analysed formulation. The tesare presented ifable.2

CHEMISTRY OF COLOURED SPECIES:

Method -A:
In this method, the presence of primary amino griouplHC permits the development of new spectrophetic

method for its determination through the formatidrcoloured nucleophilic substitution reaction puotiwith NQS.
The reactions of MHC with NQS are represented @sttheme. 1

Scheme .1

503 Na

Method- B:
The dimethoxy benzene nucleus of brucine is atthdke 10, with the formation of o-quinone (bruciquinone)

which in turn undergoes nucleophilic attack on thest electron rich position of the coupler i.egtpn bearing
amino group (primary amine), to give 1-mono substill bruciquinone derivative. The reactions of MikEh
brucine in the presence of JGire described in thecheme.2
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RESULTS AND DISCUSSION

In developing the proposed methods, a systematitysif the effects of various relevant parameterthé methods
concerned were undertaken by varying one pararaetetime and controlling all other parametersegbrgaximum
color development, minimum blank color, reprodudpiand the responsible period of stability of dincolored
species formed. In order to test whether the cdlgpecies formed (or diminished) in the above nasheddhere to
Beer-Lambert’s plot, the absorbance at approprigteelength of a set of solutions containing différamounts of
MHC and specified amounts of reagents (as desciibtdte recommended procedures of each method) matesl
against appropriate reagent blanks or distilledewdteast square regression analysis was carrietbothe slope,
intercept and correlation coefficient. Beer-Lantiselimits, molar absorptivity and Sandell’'s sengiy for MHC
with each one of the mentioned reagents were ekl The precision of each one of the two propassble
spectrophotometric methods were ascertained separftom the absorbance values obtained by actual
determination of eight replicates of a fixed amoohtMHC in the final dilution. The present relatiwandard
deviation and percent range of errors (at 0.05@04 confidence limits) were calculated for thegmeed methods
are presented in the Table.1. The values obtaigeithé proposed and reference method (UV) for pheemtical
formulations were compared statistically by thendaF- test were given inTable.2 and found not tfiedi
significantly. Recovery experiments indicated thesemce of interference from the commonly encoudtere
pharmaceutical excipients present in pharmaceutizatulations. The proposed methods are found tsiimple,
sentsitive and accurate and can be used for thteneoquality control analysis of MHC in bulk andnsgles and
pharmaceutical formulations.

Table:1 Optical and Regression characteristics, piasion and accuracyof the proposed methods for EHB

S.No Parameter Method-A Method-B
1 Wave lengthma, (nm) 445 520
2 Beer’s law limits (ug n) 5-30 50-300
3 Detection limits (ug i) 0.5191 6.1576
4 Molar absorptivity (1 mole ct) 1.9652 x 10 | 1.4797 x 16
5 Sandell’s sensitivity(ug cAv 0.001 absorbance unif)  1.2605 x*1p 1.6741 x 16

Regressionequation (Y = a + bC)

6 Slope (b) 0.0399 0.003
7 Standard deviation of slope,fS 3.5456 x 10 | 3.1622 x 16
8 Intercept (a) 0.0035 0.0048
9 Standard deviation of intercept)S 6.9041 x 16 | 6.1576 x 16
10 | Standard error of estimationYS 7.4161 x 16 | 6.6143 x 16
11 Correlation coefficient y 0.9997 0.9997
12 Relative standard deviation (%)* 0.5701 0.4981
13 % Range of error(Confidence Limits) 0.05 level* 0.5984 0.5228
14 | % Range of error(Confidence Limits)0.01 le 0.985! 0.819¢
15 % Error in bulk samples’ 0.1 0.10¢

*: Average of six determinations considered**: Azge of three determinations
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Table:2 Assay and recovery of EHB in Pharmaceuticaformulations

Sample Amount taken Amount found by proposed Reference Percentage recovery by proposed
(mg) methods Methods methods
9 Method-A Method-B Method-A Method-B
e =9 19.95 99.800 99.875
Tablet-I 20mg F=1147 F=1.361 +0.014 +0.284 +0.041
t=1.5¢ t=1.4f
19.84 19.93
Tablet- oom £0.014 £0.018 +10969125 fg'ggé fg'ﬁg
I 9 F=1.147 F=1.44 - - -
t=1.70 t=1.50

* Average + standard deviation of six determinaspthe t- and F- values refer to comparison ofpheposed method with the reference
method. Theoretical values at 95% confidence lm#t57, F=5.05.
** After adding 3 different amounts of the puredddd to the pharmaceutical formulations, each vaduen average of 3 determinations.

CONCLUSION

The proposed methods are simple, sensitive, aecaral economical for routine analysis of MHC inkbahd its
pharmaceutical formulations. Based on molar abadtyptdata and Beer’'s law range, it may be conctudieat
among the proposed methods, method B is more senfian method A
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