
 

 

PLEASE SCROLL DOWN FOR ARTICLE

This article was downloaded by:
On: 25 January 2011
Access details: Access Details: Free Access
Publisher Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

Journal of Liquid Chromatography & Related Technologies
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713597273

HPLC Analysis of Methoxamine in Rabbit Plasma and Pharmaceutical
Formulations
I. A. Al-meshala; M. M. El-domiatya; Al-obaidb

a Department of Pharmacognosy, Saud University, Riyadh, Saudi Arabia b Department of
Pharmaceutical, Chemistry College of Pharmacy King Saud University, Riyadh, Saudi Arabia

To cite this Article Al-meshal, I. A. , El-domiaty, M. M. and Al-obaid(1989) 'HPLC Analysis of Methoxamine in Rabbit
Plasma and Pharmaceutical Formulations', Journal of Liquid Chromatography & Related Technologies, 12: 9, 1589 —
1600
To link to this Article: DOI: 10.1080/01483918908049528
URL: http://dx.doi.org/10.1080/01483918908049528

Full terms and conditions of use: http://www.informaworld.com/terms-and-conditions-of-access.pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, loan or sub-licensing, systematic supply or
distribution in any form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any representation that the contents
will be complete or accurate or up to date. The accuracy of any instructions, formulae and drug doses
should be independently verified with primary sources. The publisher shall not be liable for any loss,
actions, claims, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.

http://www.informaworld.com/smpp/title~content=t713597273
http://dx.doi.org/10.1080/01483918908049528
http://www.informaworld.com/terms-and-conditions-of-access.pdf


JOURNAL OF LIQUID CHROMATOGRAPHY, 12(9), 1589-1600 (1989) 

HPLC ANALYSIS OF METHOXAMINE 
IN RABBIT PLASMA AND 

PHARMACEUTICAL FORMULATIONS 

I.A. AL-MESHAL', M.M. EL-DOMIATY 
AND A L - O B A I D ~  

'Department of Pliarniacogiios y 
'Depni-t nieiit of Plrarniaceutical Chenris f r y  

College o f  Phnrnracy 
King Saiid Uiiiversity 

Riyadh-1 1451 Saudi Arabia 

ABSTRACT 

A rapid, selective and simple high performance liquid 
chromatographic (HPLC) assay for methoxamine HC1 has been 
developed. The analytical procedure involved the use of internal 
standardization method (l-norephedrine). It has been applied for 
the qualitative and quantitative determination of methoxamine HC1 
in rabbit plasma and in pharmaceutical formulations using an 
adsorption column in an isocratic mode, with resulting relative 
standard deviations of 1 . 7 %  and 3 . 3 % ,  respectively. The 
applicability of the assay procedure to pharmacokinetic studies 
was demonstrated. Detection limits were as low as 15ng for a 30 ul 
injection and the determination time was less than 6 minutes. 

INTRODUCTION 

Methoxamine HC1 is a sympathomimetic amine used for its 

vasopressor effect to prevent a fall in blood pressure during 

spinal anesthesia (1 ,2) .  Previous methods for the analysis of this 

drug are very scarce. Determination of methoxamine has been 
largely depending on long and tedious procedures (3) lacking 

simplicity and precision. These procedures involved long 
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1590 AL-MESHAL, EL-DOMIATY, AND AL-OBAID 

e x t r a c t i o n  p r o c e s s  f o l l o w e d  by p r e p a r a t i v e  TLC and f i n a l  

spectrophotometric determination of t he  e lu t ed  methoxamine HC1. 

Therefore, i t  appeared t h a t  t he re  was a need f o r  a method of 

ana lys i s  of methoxamine HC1, i n  both dosage forms and b io log ica l  

f l u i d s ,  t h a t  was r e l i a b l e ,  a c c u r a t e  a s  w e l l  a s  su f  f i c i e n t l y  

s e n s i t i v e  and simple. A method t h a t  s a t i s f i e s  t h e s e  c r i t e r i a  is 

described herein.  

The HPLC method i n v o l v e d  t h e  a d d i t i o n  of an i n t e r n a l  

standard t o  inc rease  p r e c i s i o n  and r e p r o d u c i b i l i t y ;  i s o c r a t i c  

de l ivery  of mobile phase (VS. g rad ien t )  t o  increase  s impl i c i ty ;  no 

extensive work-up is used so as t o  increase  s impl i c i ty  and a shor t  

run time (6 min.) was required. 

To our knowledge no o the r  reported method t o  da t e  u t i l i z e d  

HPLC f o r  q u a n t i t a t i v e  a n a l y s i s  of methoxamine HC1.  However, a 

q u a l i t a t i v e  HPLC was r e c e n t l y  sugges t ed  (4) f o r  screening 462 
bas ic  compounds (including methoxamine) employing a non-aqueous 

i o n i c  eluent system. 

MATERIAL AND METHODS 

Instruments 

The HPLC system cons is ted  of a Waters Modular System (Waters 

Asocc. Inc . ,  Mi l fo rd ,  Mass., U . S . A . )  f i t t e d  with a model M-45 

so lvent  de l ivery  system attached t o  an automated c o n t r o l l e r  model 

680; a model U6K i n j e c t o r  with a 2-ml sample loop, a Lambda-Max 

model 481 LC spec t ropho tomete r  and a d a t a  module model 730. 

Chromatography was ca r r i ed  out on a s t a i n l e s s  s t e e l  column (30 c m  

x 3.9 mm I . D . )  packed with uPorasil-10 um. 

Chromatographic Operating Conditions 

The m o b i l e  p h a s e  c o n s i s t e d  o f  a m i x t u r e  o f  1,2- 

d i c h l o r o e t h a n e ,  n-propanol, a c e t i c  ac id ,  diethylamine and water 
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METHOXAMINE HCL 1591 

(840  : 160 : 10 : 5: 5). The flow-rate used was 3 ml/min. and the 
detector was set at 290 nm, which is the wavelength of maximum 
absorption of methoxamine HC1 ( 5 1 ,  and 0.002 (AUFS) for 
sensitivity. All chromatographic analyses were performed 
isocratically and at ambient temperature. 

Chemicals and Reagents 

All chemicals were of analytical grade. Solvents were HPLC 
or spectro-grade and were degassed and filtered through Fluoropore 
filters 0.5 um x 47 mm using a Waters solvent clarification kit. 

Vasoxine @ ampules (Wellcome Foundation Ltd., London, 
England) contained 20 mg/ml methoxamine HC1, citric acid anhydrous 
0.3%, sodium citrate 0.3% as a buffer and 0.1% potasium 
metabisulfite added as an antioxident. Authentic methoxamine HC1 

was a gift from Wellcome Foundation Ltd., London, England. 

Preparation of Internal Standard Solutions 

A stock solution of the internal standard (l-norephedrine) 
in methanol was prepared at a concentration of 100 mg/ml. 

Preparation of Standard Solutions of Methoxamine HC1 

A stock solution of methoxamine HC1 (1 mg/ml) was prepared 
by dissolving an accurately weighed amount (100 mg) of methoxamine 
HC1 in 100 ml of methanol. This stock solution was diluted to a 

concentration of 10 ug/ml with methanol and was used for 
preparation of the standard curves as described below. 

Calibration Curve of Methoxamine HC1 

Six aliquot8 equivalent to 5, 10, 20, 40 and 60 ug of 
methoxamine (using stock solution previously prepared) were 
transfered to 10-1 volumetric flasks. A 1.0 ml aliquot of the 
internal standard atock solution was added. The flasks were then 
brought to volume with methanol and thoroughly mixed to obtain 
standard solutions containing 0.5, 1, 2, 4 and 6 ug/ml of 
methoxamine HC1 and 10 mg/ml of internal standard. A volume of 30 
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u l  of each so lu t ion  was in j ec t ed  i n  t r i p l i c a t e s  onto the  column t o  

obta in  a c a l i b r a t i o n  graph. 

Preparation of Standard Solu t ions  i n  Rabbit Plasma 

Standard  s o l u t i o n s  c o n t a i n i n g  0 . 5 ,  1, 2 ,  4 and 6 ug/ml 

methoxamine H C 1  and 10 mg/ml i n t e r n a l  standard i n  r abb i t  plasma 

(obtained from f r e sh ly  drawn blood) were prepared. This is done by 

spiking the  plasma with the  appropr ia te  amount of both methoxamine 

HC1 and the  i n t e r n a l  standard (prepared from the  s tock  so lu t ions  

d e s c r i b e d  a b o v e ) .  The p repa red  s o l u t i o n s  were e x t r a c t e d  a s  

described below, and used f o r  cons t ruc t ing  a c a l i b r a t i o n  curve. 

Extraction of Methoxamine HC1 from Rabbit Plasma 

Rabbi t  plasma ( 5 0 0  u l )  c o n t a i n i n g  10 mg/ml of i n t e r n a l  

s t a n d a r d  was a l k a l a n i z e d  with concentrated ammonia so lu t ion  (30 
u l )  and immedia te ly  e x t r a c t e d  wi th  5 m l  of e t h y l a c e t a t e .  The 

mixture was vortexed f o r  one min. and centrifuged f o r  5 min. a t  

4000 rpm. The organic l aye r  was f i l t e r e d  through a Millex-SR 0.5 

um f i l t e r  un i t  and a 4 m l  a l i quo t  of t h e  f i l t e r a t e  was evaporated 

t o  dryness a t  5OoC under a stream of n i t r o g e n .  The r e s i d u e  was 

r e c o n s t i t u t e d  i n  400 u l  of methanol and a n  appropr ia te  volume 

(usua l ly  30 u l )  was in j ec t ed  i n  t r i p l i c a t e s  i n t o  the  HPLC system. 

Efficiency of Ext rac t ion  Method 

Rabbit plasma was spiked with the  appropr ia te  amount of both 

methoxamine HC1 and i n t e r n a l  standard as described before t o  y i e ld  

concentrations of 0 . 5 ,  1, 2 ,  4 and 6 ug/ml methoxamine BC1 and 10 

mgfml i n t e r n a l  s t anda rd .  A volume of 0.5 m l  of each  of t h e s e  

so lu t ions  was ex t r ac t ed  a s  d e s c r i b e d  b e f o r e ,  and 30 u l  o f  t h e  

e x t r a c t  were i n j e c t e d  i n t o  the  HPLC system. The peak-area r a t i o  

(methoxamine H C l f  i n t .  s tandard)  o b t a i n e d  were t h e n  compared t o  

those obtained from s imi l a r  so lu t ions  of standard methoxamine HC1 

i n  methanol, omitt ing the  ex t r ac t ion  s tep .  
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METHOXAMINE HCL I593 

Assay of Methoxamine HC1 i n  Vaeoxine @ Ampules 

The c o n t e n t e  of 5 Vasoxine @ ampules (each conta in ing  2 0  

mg/ml methoxamine HC1) were pooled and a 2 m l  a l iquo t  (40 mg) was 

t r a n s f e r r e d  t o  a 250 m l  v o l u m e t r i c  f l a s k  and the  volume was 

completed t o  t h e  mark u s i n g  m e t h a n o l .  A volume of 2 5  m l  

(containing 4 mg of methoxamine HC1) of t h i s  so lu t ion  was d i l u t e d  

t o  200 m l  t o  y i e ld  a concentration of 20 ug/ml methoxamine HC1. 

From t h i s  s o l u t i o n  a working f i n a l  so lu t ion  containing 20 ug/ml 

methoxlne HC1 was prepared. 

A volume of 1 m l  of t h i s  so lu t ion  was t ransfer red  t o  a 10 m l  

v o l u m e t r i c  f l a s k  and 1 m l  of t h e  s t o c k  s o l u t i o n  of i n t e r n a l  

s t a n d a r d  was added and t h e  volume was b rough t  t o  10 m l  u s i n g  

methanol t o  y i e ld  a t heo re t i ca l  f i n a l  concentration of 2 ug and 10 

mg/ml of methoxamine HC1 and i n t e r n a l  Standard, respec t ive ly .  An 

appropr ia te  volume (usua l ly  30 u l )  of t h i s  so lu t ion  was i n j e c t e d  

i n t o  the HPLC system. 

Conetruction of Cal ibra t ion  Cruves 

Three in j ec t ions  of the s i x  s tandard  s o l u t i o n s  c o n t a i n i n g  

methoxamine  H C 1  and l - n o r e p h e d r i n e  were used t o  e s t a b l i s h  

l i n e a r i t y  and response r a t io s .  The c a l i b r a t i o n  curves (Fig. 2A and 

2B) were constructed by p l o t t i n g  the  r a t i o  of t he  peak a r e a  of 

methoxamine H C 1  t o  t h a t  of t h e  i n t e r n a l  s t a n d a r d  v e r s u s  t h e  

concentration of methoxamine HC1. 

RESULTS AND DISCUSSION 

A chromatogram of a standard mixture of methoxamine HC1 and 

the i n t e r n a l  standard (A-norephedrine) i s  given i n  Fig. 1(A). From 

t h i e  chromatogram, i t  can be ascer ta ined  t h a t  the chromatographic 

working c o n d i t i o n s  were e x c e l l e n t  f o r  t h e  q u a l i t a t i v e  a n d  

q u a n t i t a t i v e  d e t e r m i n a t i o n  of me thoxami ne H C 1  i n  i n j e c t a b l e  

f o r m l a t i o n e .  Methoxamine HC1 showed a peak ( a )  having a r e t en t ion  

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
0
:
5
8
 
2
5
 
J
a
n
u
a
r
y
 
2
0
1
1



1594 

8 z 

i! ln 
m a 

~ a 

4 Y 

AL-MESHAL, EL-DOMIATY, AND AL-OBAID 

2 4 6 
MINUTES 

a 

2 4 6 
MINUTES 

Fig.1 - HPLC chromatogram of methoxamine HC1 in mobile phase (A) 
and in rabbit plasma (B). Peaks (a) and (b) are for 
methoxamine HC1 and the internal standard, respectively. 
Conditions: uPoraei1-10 um column (30 cm x 3.9 mm 1 . D . ) ;  
mobile phase, 1,2-dichloroethane, n-propanol, acetic acid, 
diethylamine and water (840 : 160 : 10 : 5 : 5 ) ;  flow-rate, 
3 mlfmin., uv monitor at 290 nm. 

time (Rt) of 3.92 minutes and the internal standard showed a peak 
(b) with retention time (Rt) of 5.05 minutes. 

Fig. 1(B) shows a chromatogram of methoxamine HC1 (peak a) 
and the internal standard (peak b) after extraction from rabbit 
plasma. Both methoxamine RC1 and the internal standard showed the 
same Rt values as those observed with standard solutions (Fig. 
1A). 

The selection of the internal standard was based on the fact 
that l-norephedrine is structurally similar to methoxamine, eluted 
close to it (K’ values were close) with a well resolved peak. It 
is also comercially available in high purity. The column capacity 
factors (K’) for methoxamine RC1 and the internal standard were 
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n $ 3  
2 

1 

cmcen tration Mgh1 concentration ~lgm-11 

Pig.2 - Calibration graphs prepared by plotting concentration of 
methoxamine HC1 in mobile phase (A) and in rabbit plasma (B) 
against the peak area ratio of methoxamine HCl/internal 
standard. Conditions : refer to Fig.1 and text. 

2.8 and 3.9, respectively. These K' values are optimum for the 

quantitative determination (6 ) .  

Consequently, this HPLC technique could be employed for the 
analysis of methoxamine HCl both in dosage formulations and for 
the study of its pharmacokinetics and hence two calibration curves 

we re constructed. 

A plot of peak area ratio (methoxamine HCl/internal 
standard) for a series of standard solutions of methoxamine HC1 in 
methanol is shown in Fig. 2(A). A good linearity was observed and 
a linear regression analysis of experimental data points showed a 

linear relationship with an excellent correlation coefficient ( r  - 
0.999). This calibration curve was used for the calculation of 
methoxamine HC1 in Vasoxine a ampules. 

The HPLC analysis of Vaeoxine @ ampules indicated that 
peaks due to methoxamine HC1 and the internal standard were free 
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r L 
a 

2 i 8 
MINUTES 

Fig .  3 - HPLC of methoxamine i n j e c t a b l e  formulation (Vasoxine @ 
ampules). Conditions r e f e r  t o  Fig. 1 and t ex t .  

from in t e r f e rences  from formulation exc ip ien ts .  The ampules were 

s imply  d i l u t e d  and d i r e c t l y  i n j e c t e d  i n t o  t h e  HPLC system. The 

chromatogram (Fig. 3) was e s s e n t i a l l y  i d e n t i c a l  t o  t h a t  shown f o r  

t h e  s t a n d a r d  s o l u t i o n s  (F ig .  1A). The a s s a y  r e s u l t s  of s i x  

separa te  determinations of methoxamine HC1 i n  Vasoxine @ ampules 

a r e  summarized i n  Table 1. The r e s u l t s  provided a mean potency of 

99.6% wi th  a r e l a t i v e  standard dev ia t ion  of 1.74%, i nd ica t ing  a 

high degree of prec is ion  with high s e n s i t i v i t y  (15 ng f o r  a 30 u l  

i n j e c t i o n  could be accura te ly  q u a n i t i f i e d ) .  

T h i s  HPLC t e c h n i q u e  c o u l d  a l s o  be employed  f o r  t h e  

determination of methoxamine H C 1  i n  plasma. A simple process was 

designed ( see  Methods) t o  e x t r a c t  methoxamine HC1 from plasma and 

t h e  e f f i c i ency  of t h i s  e x t r a c t  procedure was tes ted .  The recovery 

d a t a  (Tab le  2) showed ve ry  good e f f i c i e n c y  wi th  a mean and 

r e l a t i v e  standard dev ia t ion  of 107.2% and 3.3%. respec t ive ly .  
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TABLE 1 

Results of the Analysis of Vasoxine@ Ampules. 

X of label claim 
Number (20  mg/ml) methoxamine HC1 

1 
2 
3 
4 
5 
6 
fean (XI 
RSD, x 

97.5 
99.5 

102.0 
97.5 

101.5 
100.0 

99.6 
1.7 

* Relative standard deviation. 

TABLE 2 

Results of The Efficiency of Extraction of 
Methoxamine HC1 from Rabbit Plasma 

Peak Area Ratio 
Methoxamine HC1 Recovery 

(udml) Standard Plasma x 

0.5 
1.0 
2.0 
4.0 
6.0 

fean 
RSD 2 

0.53 
1.22 
2.35 
4.29 
6.41 

0.54 103.0 
1.28 104.9 
2.58 110.2 
4.62 107.7 
7.15 111.5 

107.2 
+ 3.3 - 

* Relative standard deviation. 
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a 

i i 6 
MINUTES 

2 4 6 
MlNU TES 

Fig.4 - HPLC chromatogram of rabbit plasma extract following the 
IV. administration of methoxamine HC1 (10 mg) to 4 . 3  kg 
rabbit, (A) after 1 min. and (B) after 5 min. Conditions : 
refer to Fig. 1 and text. 

Therefore, this method was used to extract methoxamine HC1 
from rabbit plasma and calibration curve was constructed. A plot 
of the peak area ratio (methoxamine HCl/int. standard) versus 
different concentrations of standard solutions of methoxamine HC1 

in rabbit plasma is shown in Fig. (28). A straight line relation- 
ship was obtained showing excellent correlation coefficient 
(r10.998). It is also obaerved that as low as 15 ng methoxamine 
HC1 in plasma could be easily measured with high precision. This 
calibration graph could be used to monitor the methoxamine HC1 
level in plasma. 

To test t h e  a p p l i c a b i l i t y  o f  t h i s  p r o c e d u r e  t o  
pharmacokinetic studies, a dose of 10 mg of methoxamine HCl was 
rapidly injected intravenously into a 4.3 kg male Newzealand 
rabbit. Blood samples were drawn at 1 and 5 min. postdose, and 
plasma was separated by centrifugation. The methoxamine HC1 
content was determined and levels of 1.4 ug/ml (Fig. 4A) and 0.8 
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ug/ml (Fig. 4B) were o b t a i n e d  f o r  t h e  1 and  5 min. samples,  

respec t ive ly .  Thus, it is poss ib l e  t o  apply t h i s  HPLC method a l s o ,  

f o r  monitoring the  methoxamine HC1 l e v e l  i n  plasma. 

CONCLUSION 

A s i m p l e ,  s e l e c t i v e  and s e n s i t i v e  HPLC method f o r  t h e  

a n a l y s i s  of methoxamine HC1 i n  pharmaceutical formulations and i n  

r abb i t  plasma is reported. Detection of lower l i m i t  was 15 ng f o r  

a 30 u l  i n j e c t i o n  volume of methoxamine HC1. This HPLC technique 

could therefore  be used i n  the  q u a l i t y  c o n t r o l  and pharmacokinetic 

s t u d i e s  of such  a drug  rep lac ing  the  ted ious ,  non-selective TLC 

and c o l o r i m e t r i c  a s s a y  p r o c e d u r e s  n o r m a l l y  u s e d  for t h e s e  

purposes. 
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