Available online at www.scholar sresear chlibrary.com

QA
Scholars Research Library g “"bA%
Scholars Research . * ‘@4 (S
Der Pharmacia Lettre, 2016, 8 (19):316-323 * <Y *
. (http://scholarsresearchlibrary.com/archive.html) 4
Library

I SSN 0975-5071
USA CODEN: DPLEB4

Development and validation of RP-HPL C method for the simultaneous
estimation of sulfadoxine and trimethoprim in bulk and phar maceutical
dosage forms

R. Rajapandi’’, Resmi V. R.?, Venkateshan N.' and G. Babu?

'Department of Pharmaceutical Analysis, Arulmigua&allingam College of Pharmacy, Krishinankoil - 6265,
Tamilnadu
“Department of Pharmaceutical Analysis, Devakiamnearidrial College of Pharmacy, Chelembra - 673 634,
Kerala

ABSTRACT

A simple, fast, accurate, precise, method has lieseloped for the simultaneous estimation of So¥me& and
Trimethoprim in bulk and in pharmaceutical dosagarnfs by reversed-phase high performance liquid
chromatography. The separation was carried out gp Rhenomenex column, using mobile phase consisfiag o
mixture of acetonitrile: potassium dihydrogen ogthosphate buffer in the ratio 20: 80 and pH adjdste 3.8
using orthophosphoric acid. The flow rate was agjdsto 1 ml/min. the UV detection was carried otitaa
wavelength of 248 nm. The retention time of SuKedoand Trimethoprim was found to be 5.2 min ardmin
respectively. Linear response obtained for Sulfat®was in the concentration range 2-10 ug/mi=10.999) and
Trimethoprim in the range 1-5 ug/mP @ 0.999). LOD for both the drugs were 0.002¢/ml and 0.0009.g/ml
respectively and LOQ for both the drugs were fotmHde 0.0072:g/ml and 0.002&g/ml respectively. The method
was validated according to ICH guidelines with respto linearity, precision, accuracy, reproducityj LOD,
LOQ and robustness. Thus, proposed method can dmessfully applicable to the pharmaceutical prepiarss
containing the above mentioned drugs.
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INTRODUCTION

Sulfadoxine (SDX) is chemically Nt - (5, 6- dimedypyrimidin-4yl) sulphanilamide is a bacteriostatigent used
in the Suppressive therapy of chronic urinary tmafeiction, for streptococcal pharyngitis and gunfection[1, 2]. It

is official in Indian Pharmacopoeia (IP) and BtitBharmacopoeia (BP). Literature survey revealsHiPd C, Ultra
Performance Liquid Chromatography (UPLC) Spectropimetric and HPTLC methods for determination of SDX
with other drug$3, 4].

Trimethoprim is chemically 5-(3, 4, 5-trimethoxylzgt) pyrimidine-2, 4-diamine is a bacteriostaticeag against
most common bacterial pathogens [5]. Trimethopsmeffective as sole therapy in treating urinary eggpiratory
tract infections due to susceptible organisms amdofophylaxis of urinary tract infections. It ifficial in Indian
Pharmacopoeia (IP) and British Pharmacopoeia (BRgrature survey reveals that HPLC, tandem mass
spectrometry, Spectrophotometric and HPTLC metfioddetermination of TMP with other druff 7].

Sulfadoxine and Trimethoprim is a recent combimatiothe market widely used as aqueous solutiop#oenteral
administration. The injection may be used in tleatment of a wide range of diseases and conditbmscterial
origin in cattle and horses. The management ofdisg and disorders are done by using multiple ket agents,
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which acts at different sites. Synergistic comhboratof Sulfadoxine and Trimethoprim provides entethc
antibacterial activity. Active against gram negatand gram positive bacteria, so provides wideispgurotection

[8].

Literature survey reveals that various methodgHterestimation of Sulfadoxine and Trimethoprim sported for
individual drug, but no methods have been repoftedthe simultaneous estimation of the Sulfadoxarel
Trimethoprim in combine dosage form and bulk dr&g. here an attempt has been made to develop simple,
accurate, sensitive, rapid and economic methodifoultaneous estimation of Sulfadoxine and Trimptho from
combined dosage forms using High Performance LiqDidomatography as per International Conference on
Harmonization guidelines (ICH).

HPLC is a modern versatile quantitative tool, reprging an instrumental development arising froendld column
idea, where the mobile phase is pumped under higgspre through a column at a controlled rate.mpda having
mixture of constituents is separated into its congmts while travelling through the column and thdividual
solutes are monitored by the dete¢gorl0].

The column and mobile phase are the principle fadtar achieving the proper separation. The varidtstationary
phases is used results in a wide variety of separatodes and each mode demands a particular caioposr
type of the solvent system to effect separatidd. The HPLC is the method of choice in the fieldlanalytical
chemistry, since this method is specific, robusgdr, precise and accurate and the limit of dieteds low [12].
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Sulphadoxine Trimethoprim

MATERIALSAND METHODS

Instrumentation:

The liquid chromatographic system consisted ofofelhg components: Shimadzu HPLC model containing LC
20AD (VP series) pump, variable wavelength prograile UV - Vis detector SPD-20A (VP serieg)nd
Hamilton syringe (705 NR, 20 pL). Chroogtaphic analysis was performed using Phenomenex- C
column with 250 x 4.6 mm i.d. and 5 um particleesiz

Materials and Reagents:

Active pharmaceutical ingredients of SDX (Sulfad®)i and TMP (Trimethoprim) were received as gifnpkes
from Shasun Pharmaceuticals Pvt Ltd, Pondichemgjal Acetonitrile (HPLC grade), potassium dihydng
orthophosphate (AR), ortho phosphoricacid (AR) arader (HPLC grade) were procured from Merck Chelsjca
India. Injection containing SDX and TMP (200:40m@ere procured from local pharmacy retail shop
(Manufactured by Vivek Pharmachem India Ltd).

Chromatographic conditions:

The mobile phase consisted of acetonitrile andgsidan dihydrogen orthophosphate buffer in the ra€o80, pH
adjusted to 3.8 using orthophosphoric adidle mobile phase was premixed and filtered throagh45 pum nylon
filter and degassed. The injection volume was 2and eluted at a flow rate of 1 ml/min. The detattivavelength
was 248 nm.

Preparation of standard stock solution:

Sulfadoxine standard stock solution:

10 mg of standard SDX was weighed and transfeiweal 100 ml volumetric flask and dissolved in 50 mabile
phase and then content was kept in ultrasonicatot@ min. Then volume was made up to the mark wibbile
phase to obtain final concentration of 1@9ml of SDX.

317
Scholar Research Library



R. Rajapandi et al Der Pharmacia Lettre, 2016, 8 (19):316-323

Trimethoprim standard stock solution:

10 mg of standard TMP was weighed and transfeweal 100 ml volumetric flask and dissolved in 50 mabile
phase and then content was kept in ultrasonicatot® min. Then volume was made up to the mark wittbile
phase to obtain final concentration of 1afml of TMP.

Analysis of injection for mulations:

Marketed powdered injection formulations (BACTRIDOX BORGAL) containing 200mg of Sulfadoxine and
40mg of Trimethoprim were analyzed by this methbdl injection formulations equivalent to 200mg db6 and
40mg of TMP was accurately taken and transferreto@ml volumetric flask and dissolved in 50ml mehihase
and the flask was kept in ultrasonicator for 10.rihe flask was shaken and volume was made upetmtrk with
mobile phase to give a solution of 200§ ml of SDX and 40Qug/ml of TMP (stock ‘A’ solution.)

From the above stock ‘A’ solution 1 ml of the aliddwvas pipetted out and transferred to a 100 mimettric flask.
The volume was made up to the mark with mobilesph#o obtain a solution with final concentratidr26 ug/ml
of SDX and 4ug/ml of TMP.

A 20 ul volume of sample mixture was injected into thenpke injector of HPLC system and their chromatoggam
were recorded under the same chromatographic ¢omslitas described above. The area of each peak was
determined at 248 nm and the amount of drug présehe sample mixture was determined.

METHOD VALIDATION

Validation is a process of establishing documergeidience, which provides a high degree of assurémaiea
specific activity will consistently produce a desirresult or product meeting its predetermined ifipatons and
quality characteristics [13].

The method was validated for different parametises Accuracy, Precision, Linearity, Reproducibilityimit of
Detection (LOD), Limit of Quantification (LOQ), Stem suitability and Robustned<!, 15].

ACCURACY

Procedurefor determination of Accuracy:

The procedure for the preparation of solutions Aocuracy determination at 80%, 100% and 120% lewele
prepared in the same manner as explained in meth@&it in this method mobile phase i.e. AcetorgtriD.02 M
phosphate buffer (20: 80 v/v) was used as solvdrg.solutions were filtered through Quh membrane filter paper
and then they were subjected to analysis by RP-HRigthod under the same chromatographic conditiens a
described above. At each level, three determingtivare performed. The results obtained were cordpasth
expected results and were statistically validated.

PRECISION

Procedurefor determination of Precision:

The procedure for the preparation of solution foe tletermination of precision was same as explainetthe
analysis of injection formulation.

Procedurefor deter mination of Intra-day Precision:

In intraday precision the sample mixture contair@@gug/ml of SDX and 4.g/ml of TMP was analyzed six times at
different time intervals in the same day. The comegion of the sample mixture was determined astpe
procedure given for the injection formulation bytetenining area under curve at selected analytiealelength 248
nm. The variation of the results within the samg was analyzed and statistically validated.

Procedurefor determination of Inter-day Precision:

In inter-day precision a set of six sample mixturestaining 2Qug/ml of SDX and 4ug/ml of TMP were prepared
and analyzed at same time on different days. Tineerdration of the sample mixture was determineg@esthe

procedure given for the injection formulation bytetenining area under curve at selected analytiealelength 248
nm. The variation of the results on different dews analyzed and statistically validated.

LINEARITY

To establish the linearity, a series of dilutiomsging from 2-10 pg/ml for SDX and 1-5 pg/ml for PMvere
prepared separately and calibration graph wasegldietween the mean peak area Vs respective comtb@mtand
regression equation was derived.
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REPRODUCIBILITY

Reproducibility expresses the precision betweemwrktories. It is assessed by means of inter laboyratial. It
should be considered in case of standardizatioanofnalytical procedure. The area under curve efsdmple
mixture was measured by another analyst at selectalytical wavelength 248 nm under the same chimgnaphic
condition as described above. The results obtairexd evaluated using t-test to verify their repi@bility.

LIMIT OF DETECTION:

The detection limit of an individual analytical gexure is the lowest amount of analyte in a saniile.LOD was
calculated using the formula involving standardidgeon of response and slope of calibration curvengntioned in
Table: I.

LOD= 3.3 xSD/S

LIMIT OF QUANTIFICATION:

The LOQ is the concentration that can be quantifedihbly with a specified level of accuracy an@gsion. The
LOQ was calculated using the formula involving staml deviation of response and slope of calibratiorve as
mentioned in Table: | .

LOQ=10%xSD/S

SYSTEM SUITABILITY

To check the system suitability, six replicate aiens of mixed standard solution were injected padameters
such as retention time, resolution factor, capdeityor, tailing factor, theoretical plate, and msyetry factor of the
peaks were calculated.

ROBUTNESS

The evaluation of robustness should be considereihgl the development phase and depends upon piee afy
procedure under study. It should show the religbihif analysis with respect to deliberate variation method
parameters. The solution containing 2§ ml of SDX and 4ug/ml of TMP was injected into sample injector of
HPLC three times under deliberate variations iwftate.

RESULTS

<Chromatogram>
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Fig: 1. Chromatogram for Sulfadoxine
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Fig: V. Chromatogram of mixture of Sulfadoxine and Trimethoprim

Table: |. Statistical data of Sulfadoxine and Trimethoprim at 248 nm

Parameter

Sulfadoxine
(SDX)

Trimethoprim
(TMP)

Linear Rangey(g/ml)

2-10 1-5

Slope

74213

18339

Intercept

5492 10340

Correlation coefficientf)

0.

999 0.999

Limit of Detection {1g/ml)

0.0024

0.0009

Limit of Quantification (1g/ml)

0.0072

0.0028

Table: 1. Assay results of I njection formulations.

Brand name | Components

Mean*

Standard | Co-efficient of
Deviation* Variation*

SDX

99.86

0.28 0.28

Bactridox T™P

100.03

0.54 0.05

SDX

99.83

0.25 0.25

Borgal T™™P

100.07

0.57 0.56

*nN==6

Table: 111. Statistical validation data for accuracy deter mination

Level of

*
% Mean

Standard
Deviation*

Co-efficient of
Variation*

Recovery | SDX | TMP | SDX

TMP | SDX | TMP

80% 99.76| 98.79 0.35

0.31 0.3p 0.31

100% 99.93| 99.24 0.15

[«

0.06 0.15 0.q

120% 99.54| 99.44 0.3(¢

0.31 0.35 0.31

*nN==6

Table: 1V. Statistical validation data for intra-day precision

Components

M ean*

Standard Deviation*

Co-efficient of Variation*

SDX 40.04

0.15

0.36

TMP 149.92

0.42

0.28

*n=6

Table: V. Statistical validation data for inter-day precision

Components

M ean*

Standard Deviation*

Co-efficient of Variation*

SDX 39.99

0.13

0.32

TMP 149.70

0.51

0.34

*nN==6

Table: V1. Reproducibility results of SDX at 248 nm

Analyst 1

Analyst 2

Result of t-test*

Inference

101265.941 + 1420

100948.441 +1264.5

0.9409

No significant difference]
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Table: VII. Reproducibility results of Trimethoprim at 248 nm

Analyst 1 Analyst 2 Result of t-test* Inference
101265.941 + 1420 100948.441 + 1264.5 0.9409 No significant difference]
Where, *n = 6 at 95% confidence level

Table: VIII. Summary of system suitability parametersof SDX and TMP

Parameters SDX TMP
Retention time (min)|  5.27 2.42
Resolution factor 2.397 2.397
Tailing factor 1.139 1.70
Theoretical plate 4530.733| 1900.144
HETP 33.107 78.94
Capacity factor 0 0

Table: 1X. Robustnessresultsfor variation in flow rate (ml/min)

L Tailing
T:r?lvlvrrz?r:)e Leve Retention time factor
SDX TMP | SDX | TMP
0.9 -0.1 5543 2.628§ 1.299 1.402
1 0 5228 | 2.431] 1.29% 1.385
1.1 +0.1 4.892 1.622 1.300 1.385
DISCUSSION

The objective of the proposed work was to developukaneous methods for the determination of SDH aMP,
and to validate the methods according to ICH gingsl and applying the same for its estimation irrkeizd
formulations. There is no official method for thmsltaneous estimation of SDX and TMP in combinatio

In HPLC method, the conditions were optimized tdagb an adequate separation of eluted compoundalliy
various mobile phase compositions were tried, passe title ingredients. Mobile phase and flove rselection was
based on peak parameters (height, tailing, theadglates, capacity or symmetry factor), run timesolution. The
system with acetonitrile and buffer (20:80 %v/viiwil.0Oml/min flow rate is quite robust.

The optimum wavelength for detection was 248 nnwhich better detector response for both the drugs w
obtained. The calibration was linear in the com@ion range of 2-1@g/ml and 1-5ug/ml, with regression 0.999
and 0.999 for SDX and TMP respectively. The lowueal of % R.S.D indicate the method is precise acdrate.
The mean recoveries were found in the range of 82-%.

Sample to sample precision and accuracy were eealuasing six samples solution, which were prepaned
analyzed on same day. Day to day variability waessed using six sample solution analyzed on fifesrent
days over a period of three days. These resultwegthdhe accuracy and reproducibility of the as3dne proposed
method was validated in accordance with ICH paramsetHigh % recovery and low % RSD suggests that th
method can be used for the routine analysis of cerial formulations.

CONCLUSION

All these factors lead to the conclusion that theppsed method is accurate, precise, simple, sensitigged, and
rapid as per the guidelines prescribed by ICH, @ be applied successfully for the estimation@X%&nd TMP
in pharmaceutical formulations without interfererasel with good sensitivity; hence it can be useadtie routine
analysis in quality control department.
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