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SIMULTANEOUS DETERMINATION OF
PYRIDOXINE HYDROCHLORIDE AND

DOXYLAMINE SUCCINATE
IN TABLETS BY HPTLC

A. P. Argekar*, J. G. Sawant

Analytical Laboratory
Department of Chemistry
The Institute of Science
15-Madam Cama Road
Mumbai 400 032, India

ABSTRACT

A new, simple, precise, accurate, rapid, and stability indicating
high performance thin layer chromatography (HPTLC) method
has been developed for the simultaneous determination of
pyridoxine hydrochloride and doxylamine succinate in tablets.
The stationary phase was silica gel 60F254 HPTLC plates and the
mobile phase was acetone  - chloroform - methanol - 25%
ammonia solution (7 : 1.5 : 0.3 : 1.2, v/v).  Detection and quanti-
fication was carried out densitometrically at 269 nm.  The
linearity ranges were 0.5-2.0 µg/spot for both pyridoxine
hydrochloride and doxylamine succinate.  Assays for pyridoxine
hydrochloride and doxylamine succinate were 10.20 mg/tab (RSD
0.73%) and 10.00 mg/tab (RSD 1.93%) respectively for the brand
analyzed.  Percentage recoveries of pyridoxine hydrochloride and
doxylamine succinate were in the range of 99.30 -103.00% and
97.70 - 101.00%,  respectively.

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
0
:
2
3
 
2
4
 
J
a
n
u
a
r
y
 
2
0
1
1



ORDER                        REPRINTS

2052 ARGEKAR AND SAWANT

INTRODUCTION

Pyridoxine hydrochloride (PYR) is chemically 3 - hydroxy - 4,5 -bis
(hydroxymethyl) -2-picoline hydrochloride.  It is a water soluble vitamin and
involved principally in amino acid, carbohydrate, and fat metabolism.1  It is
official in IP,2 BP,3 and USP.4

Doxylamine succinate (DOX) is chemically NN - dimethyl - 2 - [α -
methyl - α - (2 - pyridyl) benzyloxy ] ethylamine hydrogen succinate.  It is an
antihistamine with antimuscarinic and pronounced sedative effect.1  It is official
in USP.4

Various methods for simultaneous determination of PYR in combination
with isoniazide by HPTLC,5 spectrophotometry,6 HPLC,7 in combination with
riboflavine and thiamine by fluorimetry,8 in combination with maclozin
hydrochloride and caffeine by spectrophotometry9 and in combination with
metronidazole by HPLC10 are reported in the literature.

Simultaneous determination of DOX in combination with carbinoxamine
maleate by spectrophotometry,11 in combination with dextromethophan
hydrobromide by HPTLC12 and in combination with pseudoephedrine
hydrochloride  and dextromethophan hydrobromide by HPLC13 are reported in
the literature.  However, simultaneous determination of PYR and DOX by
HPTLC have not been reported.  In this paper, we report here a new, simple
HPTLC method for simultaneous determination of PYR and DOX in tablets.

EXPERIMENTAL

Instrumentation and Layers

CAMAG (Muttenz, Switzerland) HPTLC system equipped with
LINOMAT-IV automatic sample applicator, twin trough chamber, TLC scanner
II controlled by Cats software (V 3.17) was used.  Merck 60F254 silica gel
HPTLC plates (20 x 10 cm, 0.2 mm thickness) were used as the stationary
phase.  A Mettler AE200 balance was used for weighing.

Reagents and Chemicals

Standard of PYR was procured from USV Ltd, India.  Its purity was
checked as per BP  and found to be 99.71%.  Standard of DOX was procured
from Sigma laboratories Ltd, India.  Its purity was checked as per USP and
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found to be 99.77%.  Analytical reagent grade chloroform, methanol, acetone,
25% ammonia solution were used, which were supplied by S. D.  Fine chemicals
Ltd, India.  Tablets containing PYR and DOX were purchased from the market.

Mobile Phase

Acetone  - Chloroform - Methanol - 25% Ammonia Solution (7 : 1.5 : 0.3 :
1.2, v/v).

Standard Stock Solution

A combined standard stock solution of PYR and DOX was prepared by
dissolving accurately weighed 25 mg of PYR and 25 mg of DOX in 50 mL of
methanol (0.5 mg/mL PYR and 0.5 mg/mL DOX).

Working Standard Solution

Working standard solution was prepared by diluting 5 mL of standard
stock solution to 10 mL with methanol.

Sample Solution

Twenty tablets were weighed, powdered, and an amount of the powdered
sample equivalent to 50 mg of PYR and 50 mg of DOX was taken in a 50 mL
volumetric flask, about 30 mL of methanol was added to it, sonicated for 10
minutes, and diluted to the mark with methanol.  This solution was then filtered
through Whatman No. 42 filter paper.  Five mL of filtrate was further diluted to
10 mL with methanol and the resulting solution was used for assay analysis.

Procedure for Calibration

Aliquots of standard stock solution of PYR and DOX were taken in
different volumetric flasks and diluted to the mark with methanol to obtain
concentrations in the range of 0.5 - 2.0 µg/spot of PYR and DOX.  Five µL of
each of these solutions was applied on Merck 60F254 silica gel HPTLC plates in
6 mm bands with the CAMAG (Muttenz, Switzerland) Linomat IV sample
applicator.  The plates were developed for 60 mm in a twin trough chamber
containing the mobile phase and after development, plates were dried with a hot
air blower.  Densitometric evaluation was performed at 269 nm using a
deuterium lamp and the scanner described above.  Peak areas were recorded for
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all the tracks.  Calibration curves were constructed by plotting peak areas (Y-
axis) against the amount of the drug in µg/spot (X-axis) and the linear
relationship was evaluated by calculation of the linear regression line by the
method of least squares.

Procedure for Assay

Five µL each of working standard and sample solution was applied onto
the HPTLC plate in 6 mm band and plate was developed, dried, and scanned.
The peak areas were recorded as described in the calibration procedure.  The
amounts of PYR and DOX were computed by external standard quantification
using the relationship

W =  
as

T

WA

DCA

⋅
⋅⋅

where, W = content of the drug (PYR / DOX) per tablet.
Wa = weight of the powdered tablets taken for analysis.
AT = area of the test sample.
As = area of the standard.
C = concentration of the standard.
D = dilution factor.

RESULTS AND DISCUSSION

Chromatography

The mobile phase resolved PYR and DOX very efficiently as shown in
Figure 1.  The Rf values were 0.28 and 0.86 for PYR and DOX, respectively.
The resolution factor was 7.3 and tailing factors at 5% peak height were 0.8 for
PYR and 1.0 for DOX.  The wavelength of 269 nm was selected for the
densitometric evaluation because at this wavelength there was maximum
overlap of  absorption spectra of PYR and DOX as shown in Figure 2.

Linearity, Limit of Detection, and Limit of Quantification 

The plot of the peak area versus the concentration of PYR and DOX were
found to be linear in the range of 0.5 - 2.0 µg/spot.  The calibration curve could
be represented by the following linear regression equations:
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Figure 1. Typical chromatogram of PYR and DOX.

Figure 2. Absorbance spectra of PYR and DOX.
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Table 1

Results of Assay of PYR and DOX in Tablets

PYR DOX
Label Amount RSD Label Amount RSD
Claim Foundb (%) Claim Foundb (%)

Sample (mg/tab) (mg/tab) n = 6 (mg/tab) (mg/tab) n = 6

Doxinatea 10 10.20 0.73 10 10.00 1.93
Tablets

__________________
a Mfg. by Sigma Laboratories Ltd., India, B. No. DX805, Mfg. Dt. - Feb 98.
b Average of six experiments.

yPYR = 529.53x + 161.73 (r = 0.999)
yDOX = 440.07x + 128.78 (r = 0.999)

where  y =area and x = concentration of PYR / DOX in µg/spot.

The limit of detection (LOD) and limit of quantification (LOQ) for PYR
and DOX were calculated using equations given in International Conference on
Harmonization (ICH) guideline:14

LOD = 3.3 x δ/S and LOQ = 10 x  δ/S

where δ, the noise estimate, is the standard deviation of responses of blank
samples (n=11) and S is slope of the corresponding calibration curve.

Limits of detection for PYR and DOX were found to be 0.01 µg (S/N =
2.3) and 0.01 µg (S/N = 2.9), respectively.  The limits of quantification were
0.03 µg for PYR and 0.03 µg for DOX, respectively.

Assay

The content of PYR and DOX found in “Doxinate” tablets by the proposed
method are as shown in Table 1.  The amounts found by proposed method were
10.20 mg/tab and 10.00 mg/tab with RSD 0.73% and 1.93% respectively.  The
low values of RSD indicates that the proposed method is precise and accurate.
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Table 2

Results of Recovery Analysis

Equivalent
Amt of Std Recovery RSD Total

Drug Added Amt Founda (%) (%) Mean %
Sample Drug (mg/Tab) (mg/Tab) n = 3 n = 3 Recovery

Doxinate PYR 0 10.30 103.00 1.66 101.18
Tabs 1 11.10 100.90 1.63

3 13.20 101.50 1.95
4 13.90 99.30 0.50

DOX 0 10.10 101.00 1.36 100.10
1 11.10 100.90 1.65
3 12.70 97.70 1.57
4 14.10 100.70 1.91

__________________
a Average of three experiments.

Accuracy

The accuracy of the proposed method was confirmed by recovery
experiments.  Pre-analyzed tablet samples equivalent to 25 mg each of PYR and
DOX were weighed on the balance described above and taken in four different
50 mL volumetric flasks.  To these flasks different levels of standard stock
solution  of  PYR and  DOX (0 mL, 5 mL, 15 mL and 20 mL)  were added.      The
contents were sonicated and diluted to the mark with methanol. This solution
was then filtered through Whatman No. 42 filter paper.  Five mL of filtrate was
further diluted to 10 mL with methanol and then analyzed by the proposed
method, repeating each level thrice.  Amounts of drug found per tablet was
calculated for each level.  Percentage recoveries were calculated from the
amount of drug added and amount of drug found.  Percentage recoveries of PYR
and DOX were between 99.30% - 103.00% and 97.70% - 101.00 % respectively
for brand analyzed.  The results are given in Table 2.  These results indicate that
the method is accurate and precise, and also there is no interference due to the
excipients present in the brand of tablet analyzed.

Stability Indicating Ability

The stability study is an integral part of pharmaceutical product
development.   The   data   collected   during  stability  study  decides  shelf      life,
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Table 3

Assay Results of Tablet Samples Exposed to Stress Conditions

Amount of Drug Found (mg/Tab)
Degradation % of % of

With Label Label
Respect to PYR Claim DOX Claim

Initial 10.50 105.0 10.20 102.0
(unexposed sample)
Heat (@ 80°C) 10.10 101.0 10.20 102.0
for 8 days

Acidic condition 9.80 98.0 10.80 108.0
(0.1 N HCl)
for 8 days

Alkaline condition 9.80 98.0 10.40 104.0
(0.1 N NaOH)
for 8 days
Strong oxidising 5.80 58.0 6.10 61.0

condition (30%H2O2)
for 8 days

storage condition, and impurity profile of the product.  If assay method itself is
stability indicating, it is considered to be versatile.  Therefore, an attempt has
been made to investigate stability indicating ability of the proposed method.
The separate samples of powdered tablets equivalent to 25 mg of PYR and 25
mg of DOX were subjected to various stress conditions like acid (in 1 mL 0.1 N
HCl), heat (@ 80°C), alkali (in 1 mL 0.1N NaOH) and strong oxidizing agent
(in 1 mL 30%  H2O2) for eight days.  Simultaneously, standards of 25 mg of
PYR, 25 mg of DOX and mixture of 25 mg of PYR and 25 mg of DOX were
exposed to the above stress conditions separately.  After eight days, all the
exposed standards and tablet samples were analyzed by the proposed method.
The contents of PYR and DOX found in tablet samples are reported in Table 3
and observations are summarized below, which show that the proposed method
is stability indicating.

Degradation with Respect to Heat, Alkaline and Acidic Conditions

In the chromatogram of sample exposed to this condition no degradation
peak of PYR or DOX was observed.
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Figure 3. Degradation of PYR and DOX in strong oxidising condition.

Degradation with Respect to Strong Oxidising Condition

In this stress condition, both PYR and DOX were degraded.  A typical
chromatogram of tablet sample exposed to above stress condition is shown in
Figure 3.  The peaks marked as DP2, DP3, DP4, and DP6 were due to
degradation products of DOX.

The peak marked as DP1 was due to degradation product of PYR and
DOX.  The peaks marked as DP4 and DP7 were due to degradation products of
excipients present in the tablets.  All the degradation peaks were well resolved
from the principle peak of PYR and DOX.

CONCLUSION

The proposed HPTLC method is simple, precise, accurate, rapid, and
stability indicating for the simultaneous determination of PYR and DOX from
tablets.  Hence, it can be easily and conveniently employed for the routine
quality control analysis of these drugs.

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
0
:
2
3
 
2
4
 
J
a
n
u
a
r
y
 
2
0
1
1



ORDER                        REPRINTS

2060 ARGEKAR AND SAWANT

REFERENCES

1.  Martindale, The Extra Pharmacopoeia, Royal Pharmaceutical Society of
Great Britain, 31st Edition, 1996, p 1384, 443.

2.  Indian Pharmacopoeia, The Controller of Publications, Delhi, 1996, p 644.

3.  British Pharmacopoeia, HMSO, 1993, p 565.

4.  The United States Pharmacopoeia, 23rd National Formulary 18th, 1995,
p. 1347, 559.

5.  A. P. Argekar, S. S. Kunjir, J. Planar Chromatogr. Mod. TLC, 9(5), 390-394,
(1996).

6.  F. Onur, S. Dermis, S. T. P. Pharma, 6(7), 464 - 468 (1990).

7.  G. Wang, Y. Wu, Znongguo Yaoke Daxue Xuebao , 19(4), 291-293 (1988)
(Chinese).

8.  G. G. Gao, G. Y. Yang, Shenyang Yaoxueyuan Xuebao, 9(1), 18-21 (1992)
(Chinese).

9.  S. C Sharma, R. C Saxena, S. K. Talwar, J. Pharm, Biomed Anal., 7(3), 321-
327 (1989).

10. M. Lu, Yaowu Fenxi Zazhi, 9(2), 104 - 106 (1989).

11. L. Monferrer-Pons, J. S. Esteve-Romero, G. Ramis-Ramos, M. C. Garcia-
Alvarez-Coque, Anal. Lett., 29(8), 1399 - 1413 (1996).

12. G. Indrayanto, J. Planar Chromatogr. Mod. TLC, 9(4), 282-285 (1996).

13. G. W. Fong, W. M. Eickhoff, Int. J. Pham., 53(2), 91-97 (1989).

14. ICH Topic Q2B, “Validation of Analytical Procedures: Methodology, Step
4, Consensus Guideline,” (1996).

Received August 8, 1998
Accepted December 18, 1998
Manuscript 4882

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
0
:
2
3
 
2
4
 
J
a
n
u
a
r
y
 
2
0
1
1



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Order now!

 

Reprints of this article can also be ordered at

http://www.dekker.com/servlet/product/DOI/101081JLC100101785

Request Permission or Order Reprints Instantly! 

Interested in copying and sharing this article? In most cases, U.S. Copyright 
Law requires that you get permission from the article’s rightsholder before 
using copyrighted content. 

All information and materials found in this article, including but not limited 
to text, trademarks, patents, logos, graphics and images (the "Materials"), are 
the copyrighted works and other forms of intellectual property of Marcel 
Dekker, Inc., or its licensors. All rights not expressly granted are reserved. 

Get permission to lawfully reproduce and distribute the Materials or order 
reprints quickly and painlessly. Simply click on the "Request 
Permission/Reprints Here" link below and follow the instructions. Visit the 
U.S. Copyright Office for information on Fair Use limitations of U.S. 
copyright law. Please refer to The Association of American Publishers’ 
(AAP) website for guidelines on Fair Use in the Classroom.

The Materials are for your personal use only and cannot be reformatted, 
reposted, resold or distributed by electronic means or otherwise without 
permission from Marcel Dekker, Inc. Marcel Dekker, Inc. grants you the 
limited right to display the Materials only on your personal computer or 
personal wireless device, and to copy and download single copies of such 
Materials provided that any copyright, trademark or other notice appearing 
on such Materials is also retained by, displayed, copied or downloaded as 
part of the Materials and is not removed or obscured, and provided you do 
not edit, modify, alter or enhance the Materials. Please refer to our Website 
User Agreement for more details. 

 

 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
0
:
2
3
 
2
4
 
J
a
n
u
a
r
y
 
2
0
1
1

http://www.copyright.gov/fls/fl102.html
http://www.publishers.org/conference/copyguide.cfm
http://www.dekker.com/misc/useragreement.jsp
http://www.dekker.com/misc/useragreement.jsp
http://s100.copyright.com/AppDispatchServlet?authorPreorderIndicator=N&pdfSource=Dekker&publication=JLC&title=SIMULTANEOUS+DETERMINATION+OF+PYRIDOXINE+HYDROCHLORIDE+AND+DOXYLAMINE+SUCCINATE+IN+TABLETS+BY+HPTLC&offerIDValue=18&volumeNum=22&startPage=2051&isn=1082-6076&chapterNum=&publicationDate=07%2F15%2F1999&endPage=2060&contentID=10.1081%2FJLC-100101785&issueNum=13&colorPagesNum=0&pdfStampDate=07%2F28%2F2003+10%3A39%3A27&publisherName=dekker&orderBeanReset=true&author=A.+P.+Argekar%2C+J.+G.+Sawant&mac=7nbJ4bl0jYg3g4AsVW2qCg--

