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Abstract

In the present study, a simple, sensitive, precise and rapid reversed-phase high performance liquid chromatographic

(HPLC) method with ultraviolet detection for the simultaneous analysis of trimethoprim (TMP) and sulphamethox-

azole (SPM) is developed and applied to the determination in commercial pharmaceutical preparations. These

compounds are well separated on a Bondapak C18 reverse phase column using a mobile phase consisted of a mixture of

methanol:water (60:40; v/v) adjusted to pH 3 with 10% orthophosphoric acid at a flow rate of 1.8 ml min�1. The

proposed method was linear in the range 2.0�/10.0 mg ml�1 for TMP and 10.0�/50.0 mg ml�1 for SPM. The limit of

detection were 0.45 and 1.21 mg ml�1 for TMP and SPM, respectively. The method which is rapid, simple and does not

require any separation step, has been successfully applied to the assay of commercial tablet and oral suspension dosage

forms containing TMP and SPM.
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1. Introduction

Sulfonamides are used primarily in the treat-

ment of urinary tract infections; in combination

with trimethoprim (TMP), they are also frequently

used for the treatment of otitis, bronchitis, sinusitis

and pneumoystis pneumonia. The pharmaceutical

products containing sulfonamides consist, usually

of one sulfonamide mixed with another drug that

increases the power of sulfonamide, e.g. the

sulphamethoxazole (SPM) and TMP mixture [1�/

3].
Several techniques have been reported in the

literature for the determination of SPM individu-

ally or combination with other sulfonamides in

pharmaceuticals or biological samples such as

micellar liquid chromatography [4,5], high perfor-

mance liquid chromatography [6�/8] and spectro-

photometry [9].

* Corresponding author. Fax: �/90-312-223-8243

E-mail address: ozkan@pharmacy.ankara.edu.tr (S.A.
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Very few methods have been reported for the

determination of TMP individually in biological

fluids using by HPLC methods [10�/12].

A number of reports about the analytical

methods of TMP and SPM in either binary or

multicompanent mixtures describe spectrophoto-

metric [13�/15], potentiometric [16] and HPLC and

HPTLC [17�/24] methods. Pharmacopoeial

method involves the different techniques such as

UV method for TMP and potentiometry for SPM

[25] in British Pharmacopoeia in binary mixtures

of oral solutions and tablets. United States phar-

macopoeial method involves the HPLC determi-

nation of both drugs in pharmaceutical

formulations [26]. But this method is time con-

suming and need expensive reagents. Thus, it was

consider desirable to develop a simpler, faster and

cheaper assay that would serve as an alternative to

the current official method.

The reported methods require solid phase ex-

traction or expensive reagents and equipments,

which are not economically feasible for routine use

in pharmacokinetic and pharmaceutical studies

where numerous samples should be analyzed.

HPLC methods are useful in the determination

of drugs in pharmaceutical formulations especially

to contain more than one active component.

Owing to the widespread use of HPLC in routine

analysis, it is important that good HPLC methods

are developed and that these are thoroughly

validated [27�/30].

The aim of this work was to investigate the

utility of HPLC in the assay of TMP and SPM in

combination in pharmaceutical dosage forms with-

out the necessity of sample pre-treatment.

This paper describes the development and

validation of reliable, simple, time and money

saving reversed phase HPLC assay, using UV

detection, for the simultaneous determination of

TMP and SPM in raw material, tablets and oral

suspension. The method appears to be suitable for

quality control in pharmaceutical industry due to

its sensitivity, simplicity, selectivity and lack of

excipients interference. This simple method allows

researchers to save time and decrease cost com-

pared with already published assays and pharma-

copoeial methods.

2. Experimental

2.1. Apparatus

The chromatographic system operating in iso-

cratic mode, consisted of the commercial compo-

nents: a Waters Isocractic LC pump 510 (Waters,

Milford, MA), an automatic sample injection

system (Waters 717 plus Autosampler), photo-
diode array detector (Waters Model 996). Bonda-

pak C18 reverse phase column packed with 10 mm

dimethyl octadecylsilyl bonded amorphous silica

(300 mm�/3.9 mm) was used as the stationary

phase.

2.2. Chemicals and reagents

SPM and TMP were kindly provided by Roche

(Istanbul,Turkey) and internal standard acetylsa-

licylic acid was kindly supplied from Ali Raif

(Istanbul, Turkey).

Chromatographic grade methanol (Merck, Ger-

many) and analytical reagent grade orthopho-

sphoric acid (Merck) were used. Doubly distilled

water was used for preparing mobile phase solu-
tions.

2.3. Chromatographic conditions

Chromatographic analysis were carried out at

ambient temperature. The compounds were sepa-

rated using isocratic system with a mobile phase

consisting of methanol:water (60:40; v/v) adjusted

to pH 3 with 10% orthophosphoric acid. The
mobile phase was prepared daily, filtered, soni-

cated before use and delivered at a flow rate of 1.8

ml min�1 and the effluent was monitored at 213

nm. The mobile phase mixtures was filtered

through a 0.45 mm pore nylon membrane filter

(Millipore, Bedford, MA). A total of 10 ml of each

solutions was injected and chromatograms were

recorded.

2.4. Stock solutions and standards

Stock solutions were prepared by dissolving

TMP and SPM in methanol to obtain a concen-

tration of 1 and 5 mg ml�1, respectively. The
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standard solutions of TMP and SPM containing a
fixed concentration (30 mg ml�1) of acetylsalicylic

acid (internal standard) were prepared in mobile

phase by varying the concentrations in the range

of 2.0�/10.0 and 10.0�/50.0 mg ml�1, respectively.

Five times 10 ml injections were made for each

solution and the peak area ratio of each drug to

the internal standard was plotted against the

corresponding concentration to obtain calibration
graph. All solutions were protected from light and

were used within 24 h to avoid decomposition.

The proposed method was validated as to

precision (reported as the relative standard devia-

tion (RSD%)), linearity (evaluated by calibration

equations) and accuracy. The calibration curve

was characterized by its regression coefficient,

slope, intercept and their RSD% values, detection
and determination limits. The ruggedness and

precision were checked at in the same day (n�/5)

and different days (n�/5). The RSD% was calcu-

lated to check the ruggedness and precision of the

methods. Accuracy was determined by recovery

studies.

2.5. Application to pharmaceutical dosage forms

For tablets:

Ten tablets were weighed and powdered. An
accurate weight of the powder equivalent to one

tablet was mixed with 100 ml of methanol in a 100

ml calibrated flask, stirred for about 10 min and

filtered to separate any insoluble matter. The

filtrate was collected in a clean flask. Suitable

aliquots were taken and diluted with mobile phase.

The sample was injected to the column. The

amount of TMP and SPM per tablet was calcu-
lated from related linear regression equations.

For oral suspensions:

A total of 1 ml of the suspension was taken
carefully and then diluted to 100 ml with metha-

nol. 1 ml of this solution was transferred to 100 ml

volumetric flask, appropriate amount of internal

standard (IS) was added and the content was

diluted to volume with mobile phase. 10 ml of this

solution was injected. The contents of TMP and

SPM calculated from linear regression equations
of the related calibration graphs.

2.6. Recovery studies

To study the accuracy of the proposed method

and to check the interference from the excipients

used in the dosage forms, recovery experiments

were carried out by the standard addition method.
This study was performed by addition of known

amounts of TMP and SPM to a known concentra-

tion of the commercial tablets. The resulting

mixtures were analyzed as described above.

3. Results and discussion

The working conditions for the HPLC method
were established with TMP and SPM bulk drugs

and then applied on the pharmaceutical dosage

forms.

Various mobile phase systems were prepared

and used to provide an appropriate chromato-

graphic separation, but the proposed mobile phase

comprising of methanol:water (60:40; v/v) adjusted

to pH 3 with 10% orthophosphoric acid gave a
better resolution and sensitivity of SPM, TMP and

IS.

In HPLC methods, precision and accuracy can

often be enhanced by the use of an appropriate

internal standard, which also serves to correct for

fluctuations in the detector response. The structure

of acetyl salicylic acid is not similar to TMP or

SPM. However, it was chosen as the internal
standard because it showed a shorter retention

time with better peak shapes and better resolution

compared to other potential internal standards.

Under the experimental conditions investigated,

the retention times for TMP, SPM and IS were

1.99, 3.32 and 4.78 min, respectively.

According to USP 24, method �621� [26],

system suitability test are an integral part of a
liquid chromatographic method. System suitability

tests are used to verify that the resolution and

reproducibility of the chromatographic system are

adequate for the analysis to be done. System

suitability tests were carried out on freshly pre-

pared standard solution of TMP and SPM.
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Resolution and selectivity factors for this system

were found 1.93 and 1.90, respectively. Tailing and

capacity factors were obtained as 1.06 and 2.62 for

TMP and 1.18 and 4.98 for SPM, respectively. The

variation in retention times among six replicate

injections of TMP and SPM reference solutions

were very little, giving a RSD of 0.36 and 0.39%,

respectively.

By applying this technique linear correlation

was obtained between the peak area and the

concentration in the range of 2.0�/10.0 mg ml�1

for TMP and 10.0�/50.0 mg ml�1 for SPM from

which the related linear regression equation was

calculated. Table 1, represents calibration charac-

teristics and related parameters for TMP and

SPM. The injection volume was 10 ml. The limit

of detection (LOD) and limit of quantification

(LOQ) of the procedure are also shown in Table 1,

which were calculated according to the 3s /m and

10s /m criterios, respectively where s , is the stan-

dard deviation of the peak areas (n�/5) of the

sample and m is the slope of the corresponding

calibration curve. Repeatability and reproducibil-

ity variabilities were characterized by RSD% and

by the difference between theoretical and mea-

sured concentrations. Intra-day precision (repeat-

ability) and accuracy of the proposed method were

evaluated by assaying freshly prepared solutions at

two different concentrations. Inter-day precision

and accuracy of the proposed method were

evaluated by assaying freshly prepared solutions

for 3 different days. The results were given as the

mean recovery % results (Table 2). There was no

significant difference for the assay which was

tested within-day and between days. All solutions

are freshly prepared to ensure stability of analyte

in solution. However, for stability indicating, the

sample solutions injected to the column after 72 h

did not show any appreciable change in assay

values.

In order to demonstrate the validity and applic-

ability of the proposed HPLC method, recovery

tests were carried out by analyzing in the synthetic

mixtures of TMP and SPM which reproduced

different composition ratios (Table 3). When

working on synthetic mixture, results encourage

the use of the proposed method described for the

assay of TMP and SPM in pharmaceutical dosage

forms. The utility of the proposed method was

verified by means of replicate estimations of

pharmaceutical preparations and the results ob-

tained were evaluated by statistically. Table 4,

shows the results obtained in the analysis of tablet

and oral suspension dosage forms. No potential

interference may derive from their composition.

Table 1

Characteristics of TMP and SPM calibration plots

TMP SPM

Linearity range (mg ml�1) 2.0�/10.0 10.0�/50.0

Slope 0.141 0.071

Intercept �/0.054 �/0.10

Correl. coeff. 0.999 0.999

RSD of slope 1.08 0.22

RSD of intercept 0.47 1.03

LOD 0.45 1.21

LOQ 1.50 4.03

Table 2

Summary of repeatability (intra-day) and reproducibility (inter-day) precision data for TMP and SPM (n�/5)

Compound concentration

(mg ml�1)

Intra-day Inter-day

Mean recovery* %9/RSD% Recovered amount* %9/RSD% Mean recovery %9/RSD%

Day 1 Day 2 Day 3

TMP 5.0 99.869/0.25 99.759/0.32 99.659/0.35 99.209/0.38 99.539/0.35

6.0 99.749/0.36 99.729/0.29 99.989/0.40 99.909/0.12 99.879/0.27

SPM 25.0 99.829/0.35 99.729/0.29 99.609/0.33 99.679/0.34 99.669/0.32

30.0 99.889/0.18 99.689/0.42 99.609/0.20 99.659/0.36 99.649/0.33

* Mean values represent five different sample standards for each concentration.
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Fig. 1 shows the chromatogram obtained after

injection 10 ml of tablet solutions, respectively.

TMP and SPM pharmaceutical dosage forms

were also determined with the official procedure,

which involves a high performance liquid chroma-

tographic method [26]. The results obtained for the

formulations are listed in Table 4 and compared

with the official HPLC method [26]. Both methods

showed similar accuracy and precision. Statistical

analysis of the results obtained by both methods

using Student t-test and the variance ratio F -test

shows no significant difference between the two

methods regarding accuracy and precision. At 95%

confidence level, the calculated t and F values

were less than that of theoretical t and F values

showing that there is no any significative differ-

ences between the proposed and reference method.

The develop HPLC method is simpler, faster and

cheaper than the other methods. This method

could be used of the simultaneous determination

of TMP and SPM in pharmaceutical dosage

forms.

Table 3

Resolution of TMP and SPM in laboratory-made mixtures using by the proposed method

Added (mg ml�1) Found (mg ml�1) Recovery % Mean recovery % RSD%

TMP SPM TMP SPM TMP SPM TMP SPM TMP SPM

5 10 4.95 9.95 99.0 99.5

5 20 4.96 19.87 99.2 99.4

5 25 4.97 24.87 99.4 99.5

5 30 4.99 29.91 99.8 99.7

5 50 4.96 49.89 99.2 99.8

99.3 99.6 0.31 0.16

2 25 1.99 24.96 99.5 99.8

4 25 3.97 24.96 99.8 99.6

5 25 5.01 24.89 100.2 99.6

7 25 6.98 25.02 99.7 100.1

10 25 9.96 24.99 99.6 100.0

99.7 99.8 0.34 0.27

Table 4

Results of the determination and the recovery analysis of TMP and SPM in pharmaceutical dosage forms

Tablets

(mg tablets�1)

Oral Suspension

(mg 5 ml�1)

Official method [26]

Tablets

(mg tablets�1)

Oral suspension

(mg 5 ml�1)

TMP SPM TMP SPM TMP SPM TMP SPM

Labelled claim (mg) 80.00 400.00 40.00 200.00 80.00 400.00 40.00 200.00

Mean of amount found (mg)* 79.75 398.42 39.14 198.84 79.51 398.11 39.28 199.14

RSD% 0.67 0.34 0.99 0.36 0.69 0.48 0.81 0.51

t -test of significant** 0.49 0.77 0.84 0.60 ttheoretical :2.31

F -test of significant** 0.95 0.52 0.58 0.51 Ftheoretical :6.39

Added (mg) 5.0 25.0 5.0 25.0

Amount found (mg)* 4.96 24.91 4.91 24.84

Recovery % 99.20 99.64 98.22 99.36

RSD% 0.90 0.21 0.77 0.28

* Mean value of the five determinations.

** Tabulated t and F value for P : 0.05.
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In order to check the accuracy and precision of

the developed method, we also carried out a

recovery study. The results of the recovery tests

were presented in Table 4. It can be concluded

from Table 4 that the proposed method is suffi-

ciently accurate and precise to be applied to

pharmaceutical dosage forms within a short ana-

lysis time (B/5 min). The proposed method is very

simple, cheap, rapid and it does not involve use of

any complex instrument or complicated sample

preparation. The high percentage recovery indi-

cates that the method is not affected by the

interference due to the excipients used of in the

formulations. Therefore, the method can be useful

in routine quality control analysis of TMP and

SPM.

4. Conclusion

The validated HPLC method has the advantage

of simplicity, precision, rapidity and reliability.

The proposed method gives a good resolution

between SPM, TMP and IS. Compared with other

reported methods, the proposed method has the

advantages of simplicity, reproducibility, sensitiv-

ity and requires less expensive reagent than the
other methods. The developed method offers a

short analysis time of TMP and SPM which is a

prerequisite in routine analysis of pharmaceutical

preparations. Thus the proposed method is suita-

ble for the screening of formulated samples.
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C. Akay, S.A. Özkan / J. Pharm. Biomed. Anal. 30 (2002) 1207�/12131212



[18] S.A. Tammilehto, J. Chromatogr. 26 (1985) 456.

[19] C.T. Hung, D.G. Perrier, J. Liq. Chromatogr. 8 (1985)

521.

[20] K. Datta, S.K. Das, J. Liq. Chromatogr. 11 (1988) 3079.

[21] M. Mokry, J. Klimes, M. Zahradnicek, Pharmazie 49

(1994) 333.

[22] R. Gochin, I. Kanfer, J.M. Haigh, J. Chromatogr. 223

(1981) 139.

[23] O. Spreux-Varoquaux, J.P. Chapalain, P. Cordonnier, C.

Advenier, J. Chromatogr. 274 (1983) 187.

[24] A. Avgerinos, G. Athanasiou, S. Malamataris, J. Pharm.

Biomed. Anal. 9 (1991) 507.

[25] The British Pharmacopoeia 1998, Version 2.0 [CD-ROM]

The Stationary Office Ltd., March 1998.

[26] USP 24, The United States Pharmacopoeia, 24th Rev.,

[CD-ROM], Easton, Rand McNally, Tounton, MA, 2000.
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C. Akay, S.A. Özkan / J. Pharm. Biomed. Anal. 30 (2002) 1207�/1213 1213


	Simultaneous LC determination of trimethoprim and sulphamethoxazole in pharmaceutical formulations
	Introduction
	Experimental
	Apparatus
	Chemicals and reagents
	Chromatographic conditions
	Stock solutions and standards
	Application to pharmaceutical dosage forms
	Recovery studies

	Results and discussion
	Conclusion
	References


