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Determination of Sulfadoxine in Pharmaceutical Formulations by Dual
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Abstract: Simple extractive Spectrophotometric method is described for the determination of Sulfadoxine in
pharmaceutical formulations. These methods are based on the formation of ion association complexes of the
Sulfadoxine with basic Methylene blue. The limits of detection and quantification are also reported for both
methods. Intra-day and inter-day precision and accuracy of the developed methods were evaluated as per the
current ICH guidelines. The methods were successfully applied to the assay of Sulfadoxine in its tablet

formulation and the results were compared with those of a reference method by calculating the Student’s t-value

and F-value.
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INTRODUCTION

Sulfadoxine is  chemically  4-amino-N-(5,6-
dimethoxypyrimidin-4-yl) benzenesulphonamide.
Sulfadoxine is an ultra-long-lasting sulfonamide often
used in combination with pyrimethamine to treat or
prevent malaria [1]. Literature survey reveals the
estimation of sulfadoxine in pharmaceutical formulations
by  various  Spectrophotometry  [2-6],
chromatography [7-9] and spectrofluorimetry [10]
methods. Author of the article and his research team has
developed a UV Method development different
pharmaceutical dosage form [11-25]. The methods utilize
Methylene blue [26], which has successfully been used
for the sensitive spectrophotometric determination. The
present work deals with the development of four simple,
low cost and sensitive Spectrophotometric methods for
the quantitative estimation of sulfadoxine in bulk and
pharmaceutical Preparations Using Methylene blue.

Liquid

MATERIAL AND METHODS

Instrument used for the present study was UV-Vis
double beam spectrophotometer with 1cm matched pair
quartz cell. All chemicals used were of analytical reagent
grade. Sulfadoxine are the commercial tablet formulations
labelled to contain 500 mg per tablet.

Preparation of Stock Solution and Working Solution:
Standard stock solution of Sulfadoxine was prepared by
dissolving 10mg of Sulfadoxine in 10ml of Methylene blue
and distilled water (80:20) which gives 50 ug/ml. One ml of
this stock solution was taken and was diluted up to 10 ml
by using Methylene blue and distilled water (80:20) to
produce a concentration of 100 pg/ml solution. From the
above Methylene blue 10 ml was transferred into 100 ml
volumetric flask and volume was made up to the mark with
methanol to make 50pug/ml. Then the sample was scanned
with UV-Vis Spectrophotometer in the range 200-400nm
against Methylene blue and distilled water (80:20) as
blank and the wavelength corresponding to maximum
absorbance was noted which is its A max i.e. at 522 nm.

Assay for Tablets: An amount of finely ground tablet
powder equivalent to 500 mg of Sulfadoxine was
accurately weighed into a beaker; 100 mL of Methylene
blue was added and stirred for 20 min and warmed. Then,
the content was transferred to a 100 mL calibrated flask,
the beaker was washed with water and the washings were
also transferred to the flask and the volume was diluted
with water to the mark, mixed well and filtered using a
Whatman No 42 filter paper. First 10 mL portion of the
filtrate was discarded and a suitable aliquot of the
subsequent portion (50 pg mL~" Sulfadoxine) was diluted
appropriately to get 5and 35 pg mL™' concentrations for

Corresponding Author:

S. Sharma, Department of Chemistry, Chodhary Dilip Singh Kanya Mahavidyalya, Bhind (M.P) India.



Am-Euras. J. Sci. Res., 6 (4): 205-209, 2011

analysis by method. The assay of the tablets was
completed according to the general procedure.

Dual Wavelength Spectrophotometry: In this method
[27] two wavelengths were selected for each drug in a way
so that the difference in absorption is zero for one drug at
a time. As per spectrum, we found that absorption of
Sulfadoxine was same in 465 and 496 nm. The entire mixed
standard was scanned at these selected wavelengths and
a calibration curve was plotted between absorbance
difference and the respective concentrations. The value
of coefficient of correlation was 0.9994 Sulfadoxine. The
sample solutions were measured at selected wavelengths
and the values of difference in absorbance were
extrapolated on the working standard curve to get the
concentration.

Method Validation: The objective of the method
validation is to demonstrate that the method is
suitable for its intended purpose as it is stated in ICH
guidelines. The method was validated for specificity,
linearity, precision (repeatability and intermediate
precision), accuracy, short term stability and system
suitability. Standard plots were constructed with seven
concentrations in the range of 10-50 pg/mL prepared
in triplicates to test linearity. The peak area of
Sulfadoxine was plotted against the concentration to
obtain the calibration graph.

Table 1: Analytical and regression parameters of the proposed methods.

The linearity was evaluated by linear regression analysis
that was calculated by the least square regression
method. The precision of the assay was studied with
respect to both repeatability and intermediate precision.
Repeatability ~ was
injections of freshly prepared Sulfadoxine test solution
in the same equipment at a concentration value of 100 %

(20 pg/mL) of the intended test concentration value on

calculated from six replicates

the same day. Method accuracy was tested (% recovery
and % RSD of individual

measurements) by analyzing sample of Sulfadoxine at
three different levels in pure solutions using three
preparations for each level. The results were expressed as
the percentage of Sulfadoxine recovered in the samples.
The precision was measured in terms of repeatability,
which was determined by sufficient number of aliquots of
a homogenous sample. The %RSD was found and lying
with in +2.0.This showed that the precision of the
methods are satisfactory. The recovery technique was
performed to study the accuracy and reproducibility of
the proposed methods.

RESULTS AND DISCUSSION

A linear correlation was found between absorbance
at A max and concentration of Sulfadoxine. The graphs
showed negligible intercept and are described by the
equation:

Parameter Methylene blue

Beer’s law limits 10-50

A max, nm 522 nm

Molar absorptivity 8.2 x102

Sandell sensitivity 0.3190

Limit of detection 1.64

Limit of quantification 1.07

Regression equation *

(a) Intercept 3.553

(b) Slope 0.9543

Correlation coefficient, (r) 0.9996

LOD 0.186

LOQ 0.325

Table 2: Accuracy of the proposed method

Label Estimated amount Spike Level Amount of Amount of % RSD

Sample Claim (mg/tab) (%) Drug Added Drug recovered Recovery (% n=5)

Method 500 501.08 80 10 500.87 100.33 0.762
100 15 499.08 99.97 0.311
120 20 500.04 100.07 0.098
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Table 3: Intraday, Interdays, data of tablet formulation.

Interday precision % COV

Sample Intra day precision % COV (n=6) Day 1* Day 2* Day 3*
Method 1.7453 1.326 0.801 0.663
COV: Coefficient of variance

Y =a+bX wavelength Spectrophotometry were validated and found

(Where Y absorbance of 1°" layer of solution;
a = intercept; b = slope and X = concentration in pg
mL™"). Regression analysis of the Beer’s law data using
the method of least squares was made to evaluate the
slope (b), intercept (a) and rl. The optical characteristics
such as Beer’s law limits, molar absorptivity and Sandell
sensitivity values of Dual wavelength Spectrophotometry
are also given in Table 1. The limits of detection (LOD)
and quantitation (LOQ) calculated according to ICH
guidelines [28] are also presented in Table. 1 and reveal
the very high sensitivity of the methods. To evaluate the
accuracy and precision of he methods, pure drug solution
at three different levels (within the working limits) was
analysed, each determination being repeated seven times.
The relative error (%) and relative standard deviation (%)
were less than 2.0 and indicate the high accuracy and
precision for the methods. For a better picture of
reproducibility on a day-to-day basis, a series of
experiments were performed in which standard drug
solution at three different levels was determined each
day for five days with all solutions being prepared
afresh each day. The day-to-day relative standard
deviation values were in the range of 1.9-2.5% and
represent the best appraisal of the methods in routine use.
The linearity of the methods were found to be 10-50
pg/ml. The optical characteristics such as correlation co-
efficient, slope, intercept, olar absorptivity, sandel’s
sensitivity LOD and LOQ were calculated and are shown
in Table 1. To study the precision of the method the
analysis of formulation was carried out for six times. The
% RSD values were found to be 0.548. A known amount
of standard drug material was added with pre-analysed
formulation in different levels. The amount of drug
recovered was calculated and the percentage recovery
was found to be in the range of 99.96% - 101.14%.

CONCLUSION

The methods that were developed for the
determination of Sulfadoxine in the presence of each
other are  based on analytical techniques. Dual
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to be simple, sensitive, accurate and precise. In spite of
the low content of Sulfadoxine, the methods were
successfully used to estimate the amount of Sulfadoxine
present in tablet formulations without the need for
addition of standard Sulfadoxine. To evaluate the validity
and reproducibility of the methods, known amounts of
pure drug were added to the previously analyzed samples
and the mixtures were analyzed by the proposed
methods. To check the degree of repeatability of the
methods, suitable statistical evaluation was carried out.
Six samples of the tablet formulations were analyzed for
the repeatability study. The standard deviation,
coefficient of variance and standard error was calculated.
The intra and inter-day precision was calculated by assay
of the sample solution on the same day and on different
days at different time intervals respectively.

ACKNOWLEDGMENT

The authors are thankful to Prof.D.V.Kohli
Department of Pharmaceutical sciences Dr Hari Singh
Gaur University Sagar [M.P] India to given valuable
suggestion and provide facility and we are grateful to
referee to given valuable suggestion.

REFERENCES

British Pharmacopoeia, 2008. Her Majesty's
Stationary Office British Pharmacopoeia Commission:
London, 2: 2054-2055.

Onah, J.O. and J.E. Odeiani, 2002. Simultaneous
spectrophotometric determination of sulfadoxine and
pyrimethamine in pharmaceutical formulations. J.
Pharm. Biomed. Anal., 30: 851-857.

Green, M.D., D.L. Mount and G.D. Todd, 1995.
Determination of sulfadoxine concentrations in whole
blood using C,, solid-phase extraction, sodium
dodecyl sulfate and dimethylaminocinnamaldehyde.
Analyst., 120: 2623-2626.

Parimoo, P., 1987. Determination of pyrimethamine
and sulfadoxine in syrup preparations by absorption
spectroscopy. Indian. J. Pharm Sci., 49: 28-29.



10.

11.

12.

13.

Am-Euras. J. Sci. Res., 6 (4): 205-209, 2011

Ansari, M.T., TM. Ansari, A. Raza. M. Ashraf
and M. Yar, Chem, 2008. Spectrophotometric
determination of amodiaquine and sulfadoxine in
pharmaceutical preparations. Chem. Anal., (Warsaw,
Pol..), 53(2): 305-313

Rao, G.R., S.S.N. Murty and L.R.K. Raju, 1989.
Spectrophotometric determination of sulfadoxine and
sulphalene [sulfametopyrazine] in combined dosage
forms using o-chloranil. India. Drugs., 26: 237-240.
Bhoir, S.I, LC. Bhoir, A.M. Bhagwat and M.
Sundaresan, 2001. Determination of sulfadoxine in
human blood plasma using packed-column
supercritical fluid chromatography. J. Chromatogr. B.
Biomed. Sci. Appl., 757(1): 39-47.

Lindkvist, J., M. Malm and Y. Bergqvist, 2009.
rapid determination of
sulfadoxine and sulfamethoxazole in -capillary
blood sampling paper with liquid
chromatography and UV detection. Transactions
of the Royal Society of Tropical Medicine and
Hygiene., 103(4): 371-376.

Zhen, F.G., H.J.Xing and W. Shuo, 2006. Multiwalled
carbon nanotubes as sorbent for on-line coupling of
solid-phase extraction to high-performance liquid

Straightforward and

on

chromatography for simultaneous determination of
10 sulfonamides in eggs and pork. J. Chromatogr., A,
1127(1-2): 12-17.

Cruces-Blanco, C., A. Segura Carretero, S.
Fernandez Peinado, M. Roman Ceba and A.
Fernandez Gutierrez, 1999. Determination of the
antibacterial drug sulfamethoxazole in pharmaceutical
preparations containing trimethoprim by
spectrofluorimetry  after  derivatization  with
fluorescamine. Fresenius. J. Anal. Chem., 365(5):
444-447.

Sharma, M.C. and S. Sharma, 2010. Validated
Simultaneous Spectrophotometric Estimation of
Paroxetine HC1 Bulk and Tablet Dosage Form using
Ferric Chloride. J. Optoel. and Biomed. Mater.,
2(4): 185-189.

Sharma, M.C. and S. Sharma, 2010. UV-Densitometric
Determination of Sparfloxacin and its application to
the Assay in Pharmaceutical Dosage Forms. J.
Optoel. and Biomed. Mater., 2(4): 191-195.

Sharma, M.C. and S. Sharma, 2010. UV
Spectrophotometric Methods for Estimation of
Anastrazole Bulk and Tablet Dosage Form By
derivative spectroscopy. J. Optoel. and Biomed.
Mater., 2(4): 217-221.

208

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Sharma, S., M.C. Sharma, R. Sharma and
A.D. Sharma, 2010. Spectrophotometric Analysis of
Nebivolol Hydrochloride in Tablet Dosage form
using 5.0M Niacinamide solution as hydrotropic
solubilizing agent. J. Pharm. Resea., 3(5): 1074-1076.
Sharma, S., M.C. Sharma., R. Sharma and
A.D. Sharma, 2010. Simultaneous Estimation and
Validation of Ezetimibe and Simvastatin in Combined
Tablet Dosage Forms by Hydrotropic Solubilization
Technique Using 3.0 M Urea. J. Pharm. Resea.,
3(5): 1063-1067

Sharma, M.C. and S. Sharma, 2010. Simultaneous
Estimation and Validation of Pseudoephidrine
Sulphate and Desloratidine from Bulk and Tablets as
hydrotropic solubilizing agent. J. Curre. Pharma.
Resear., 1: 26-30.

Sharma, S., M.C. Sharma and A.D. Sharma, 2010.
Hydrotropic solubilization phenomenon
Spectrophotometric estimation of Tenfovir disoproxil
fumerate tablet. J. Chemic. Pharmac. Resear.,
2(2): 411-415.

Sharma, S., M.C. Sharma and A.D. Sharma, 2010.
Novel application and spectrophotometric estimation
of Melitracen HCI tablet dosage form using
Niacinamide as hydrotropic solubilizing agent. J.
Chemic. Pharmac. Resear., 2(2): 416-420.

Sharma, M.C. and S. Sharma, 2010. A Quantitative
Estimation and Validation of Atorvastatin calcium
and Pioglitazone in Pharmaceutical Tablet Dosage
Form by Hydrotropic Solubilization Phenomenon.
Intern. J. Chem. Tech. Resear., 2(4): 2487-2491.
Sharma, M.C. and S. Sharma, 2010. Novel method for

Spectrophotometric  analysis of  Simultaneous
Estimation of Bisoprolol Fumarate Tablet
Formulations using hydrotropy solubilization

Agents. J. Optoelect. Biomed. Mat., 2(4): 223-225.
Sharma, M.C. and S. Sharma, 2010. Development and
Validation of Simultaneous Estimation of Etoposide
Solid Dosage form using hydrotropic Agents. J.
Optoelect. Biomed. Mat., 2(4): 227-229.

Sharma, R., G. Pathodiya, G.P. Mishra and M. Sharma,
2010. Simultaneous Estimation and Validation of
Cefixime Trihydrate and Ornidazole in Bulk and
Tablets using Hydrotropic Solubilizing Agents. J.
Pharm. Resea., 3(12): 2953-2955.

Sharma, M.C. and S. Sharma, 2011.
Spectrophotometric determination of Lamivudine in
Bulk and Pharmaceutical Formulation using
hydrotropic Solubilization. Intern. J. Chem. Tech.
Resea., 3(2): 988-991.



Am-Euras. J. Sci. Res., 6 (4): 205-209, 2011

24. Sharma, S., R. Sharma and M.C. Sharma, 2010.

25.

Simultaneous Estimation and Validation of Poorly
Water Soluble Drugs Rabeprazole Sodium and
Itropide Hydrochloride Combined Tablet Dosage
Form by Hydrotropic Solubilization Agents. Intern. J.
Pure and Appl. Chem., 5(4): 305-311.

Sharma, M.C., S. Sharma and S.C. Chatuervedi, 2011.
Spectrophotometric Methods for the Determination
of Repaglinide in tablets Using Indigo Carmine.
Intern. J. Pure and Appl. Chem., 6(1): 75-78.

209

26.

27.

28.

Basavaiah, K. and U.R. Anil Kumar, 2006.
New Sensitive Spectrophotometric Methods for
the Determination of Raloxifene Hydrochloride in
Pharmaceuticals Using Bromate-Bromide, Methyl
Orange and Indigo Carmine. E. J. Chem.,
3(13): 242-249.

Beckett, A.H and J.B. Stenlake, 2004. Practical
Pharmaceutical Chemistry, Fourth Edition, CBS
Publishers and Distributors, New Delhi, India.

ICH, Q2 (R1) validation of analytical procedures: text
and methodology. International conference on
harmonization: 1996.



