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ABSTRACT

Two new, simple, sensitive, rapid and economical extractive spectrophoto-
metric methods (A, B) have been developed for the determination of
Trimethoprimin pharmaceutical bulk and tablet dosage forms. These meth-
ods are based on the formation of yellow colored chromogen by ion asso-
ciation reaction of Trimethoprim with Bromophenol Blue (BPB) and Bromo-
cresol purple (BCP) exhibiting maximum absorbance at 422 and 418nm re-
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spectively against the corresponding reagent blank. Beer’s law is obeyed in
the concentration range of 4.0-24 pg/ml for method A and and 5.0-25 pg/ml
for method B. The methods have been statistically evaluated and were
found to be precise and accurate. The proposed methods have been suc-
cessfully applied for the analysis of the bulk drug and its tablet dosage

forms. © 2014 Trade Sciencelnc. - INDIA

INTRODUCTION

Trimethoprim®*? is 5-(3,4,5-trimethoxybenzyl)
pyrimidin-2,4-diyldiamine. Theempirica formulais
C_H,N,O., representing amolecul ar weight of 290.3
g/mole. The molecular structure was presented in
Figure.l.Itsclosed formulaC, H, N,O,and molecu-
lar weight 290.3 g/mal. Trimethoprim hasbacteriogtetic
effect with broad-range of Gram positiveand Gram
negative bacteria as it structurally resembles in
pytheridineof dihydrofolic acid and isstrong inhibitor
of dihydrofolat reductase which converted
dihydrofolateinto tetrahydrafol ate that in turn blocks
purinesandfinally DNA, RNA and protein synthesis.

Variousanalytical procedures have been reported
in combination formg*7 and only two visible spectro-
photometric methodsin single dosageformsare avail-
ablefor theassay of Trimethoprim89. Visible spectro-

photometric methodsinvolvingion-pair complexesof
acidic dyesviz, Bromophenol Blue (BPB), and Bro-
mocresol purple (BCP) have not been reported with
thisdrug and this prompted the authorsto devel op ex-
tractive spectrophotometric methodsfor the determi-
nation of trimethoprim using theabovementioned dyes.
Thereported methodsaressimpleand sensitiveand are
based onion—pair complexation of the drug with acidic
dyes { Bromophenol Blue (BPB) and Bromocresol

H,CO

H,CO

Figurel1: Chemical structureof trimethoprim
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purple (BCP)} and subsequent extraction of colored
complexesinto chloroform and measurement of absor-
banceof color complexesat their asorption maximum.

EXPERIMENTAL

I nstr ument

ElicoUV Visble spectrophotometer SL 159 with
1.0cm matched quartz cellswas used for all spectral
measurements. A digita pH meter Modd ElicoL1120
was used for pH measurements.

Reagents

All thereagentsand solventsused were of analyti-
cal reagent grade. Double distilled water was used
throughout theinvestigation. Trimethoprimwasreceived
asagift samplefrom cipralLab Limited, sanath nagar,
Hyderabad, India.

Solution of Bromophenal Blue (BPB)(0.1%v/v) of
Method-A, and Bromocresol Purple solution (0.1%v/
v) of Method-B were prepared by weighing and dis-
solving 100mg of appropriate dyes (BPB and BCP)
separately in 100ml of doubledistilled water.

Buffer solution, (pH 3.0) was prepared by mixing
50mL of 0.2M Glycineacetate solutionwith 22.4mL of
0.2 M HCI solution and diluted to 200mL with doubly
distilled water. ThepH of the solutionwas adjusted to
an appropriatevaluewith theaid of apH meter.

Standard drug solution of trimethoprim was pre-
pared by dissolving 100mg puretrimethopriminto 200mi
volumetric flask with to doubledistilled water obtain
1000pg/ml of stock solution from which desired con-
centrations 80pg/ml for BPB and 100pg/ml for BCP
were prepared.

Procedurefor Method A, B

Different diquotsof drug solution weretransferred
into aseriesof 100ml separating funnels. To thisadd
5.0ml of glycine-acetate buffer, 5.0ml of variousdye
solutions (BPB and BCP), were added and total vol-
umewas madeupto 15ml with distilled water. Tothis
10ml of chloroform was added, and the contentswere
shakenfor 5 minutes. Theorganiclayer was separated
and the absorbance of yellow colored solutionismea:
sured spectrophotometrically 422nmfor BPB (Method-
A), and 418nm for BCP(Method-B) againgt blank smi-
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larly prepared) which isstablefor 24hrs. For thetwo
proposed methods, standard calibration plotswere pre-
pared by plotting the absorbance versus drug concen-
tration, and the concentration of the unknown wasread
fromthe plotted calibration graphs or computed from
the respective regression equations derived using the
absorbance concentration data.

Prepar ation of samplesolution

Tabletscontaining Trimethoprim were successfully
analyzed by the proposed methods. Twenty tabl ets of
commercia samplesof Trimethoprimwereaccurately
weighed and powdered. Tablet powder equivalent to
100mg of Trimethoprim wasdissolved in 50 ml double
distal water. The solution was suitably diluted and ana-
lyzed as given under the assay procedure for bulk
samples. Theresultswererepresented in Tablel. None
of theexcipientsusudly employed intheformul ation of
tabletsinterferedintheanaysisof Trimethoprim by the
proposed methods.

RESULTSAND DISCUSSION

In the proposed methods(A, B) the drug
Trimethopriminits protonated form reactswith the an-
ionic dyesviz, BPB, and BCPin aqueous solution at
pH 3.0+ 0.01 to form yellow colored ion pair extract-
ablecomplex. Theoptimum conditionsfor the proposed
methodswereestablished by varying on parameter at a
time and keeping the othersfixed and observing the
effect on absorbance. Theeffect of temperature of the
reaction, quantity, concentration and addition of vari-
ousreagentsand buffer were studied, optimized after
severd experimentsand incorporated in the procedure.
Theyelow color developed in methodsA, B wasstable
for morethan 24 hours. Wavel ength of maximum ab-
sorbance for colored ion-pair complexes of
Trimethoprim weresd ected at 422nmfor BPB and ND
imentaln association complex418nm for BCPand were
used for the quantitative determination. Linearity for
Trimethoprim wasobserved intheconcentration ranges
andtheregression analysisof the Beer’s law data indi-
cated alinear relationship between absorbance and
concentration (TABLE 1) whichiscorroborated by high
values(closeto unity) of the correlations coefficients
for al threemethods. The ca culated molar absorptivity
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TABLE 1: Resultsof optical characteristicsand precision of
theproposed methodsfor trimethoprim assay

Parameter BPB BCP
A (M) 422 418
Beer’s law limits (ng/ml) 40-24 50-25
Molar absorptivity (1 mol™.cm®) 3%‘2 X 4%:33 X
s PP -2
Sandell’s sensitivity (ug.cm™/0.001 0.03100 0.0178

absorbance unit)

Optimum photometric range (ug/ml) 55 -225 75 - 225

Regression equation (Y=athc); dope(b)  0.0121 0.0190
Standard deviation on slope (S,) 0.000391 0.000572
Intercept (a) 0.0062 0.0153
Standard deviation on intercept (S,) 0.000225 0.0003303
Standard error on estimation (S) 0.00495  0.00455
Correlation coefficient (r) 0.9969 0.9973
Relative standard deviation (%)* 1.600 0.8593
% Range of error (confidence limits)

0.05 level 1.338 0.7186
0.01 level 1.982 1.0630

Average of six determinations

and Sanddl| sengitivity vauesaresummarizedin Teblell.
Thehighvauesof € and low values of Sandell sensitiv-
ity indicatethe high sensitivity of the proposed meth-
ods. Precision studiesfor the proposed methodswere
carried out by onefixed concentration six timeson the
sameday and theresultsof thisstudy weresummarized
in. TABLE 1. Thepercentagerel ative standard devia-
tion (%RSD) va uesindicating high precison of thepro-
posed methods respectively. The accuracy of the pro-
posed methodswas determined by the percent mean
deviation from known concentration, at onefixed con-
centration and these results are also presented in
TABLE 1. Thepercent rdaiveerror (%RE) vauesdem-
ongtrated the high accuracy of the proposed methods.
The proposed methods were applied for the quantifi-
cation of Trimethoprimin marketed formulations. The
resultsof statistical analysisof did not detect any sig-
nificant difference between the proposed method and
reference method with respect to accuracy and preci-
sion asrevealed by the Studentst-valueand variance

TABLE 2: Assay of Trimethoprimin dosageforms

Proposed M ethods

L abeled Amount Found by reference % Recovery by
Proposed methods Amount (mg) found* a} Val method[9] £S.D proposed method**
(mg) £S.D (value) (Value)
BPB 100 99.95+0.20 0.314 1.14 99.95 + 0.603
199.99 + 0.24
BCP 100 99.93+0.22 0.527 1.19 99.93 £ 0.346
* Average of six determinations
Linearity graph of Trimethoprimwith BPB Linearity for Trimethoprimwith BCP
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ratio F-value. Theresultsof assay aregivenin TABLE
2.
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CONCLUSIONS

The present research work demonstrated thefea

Au Tudian Yournal



ACAIJ, 14(11) 2014

C.Rambabu et al.

425

sibility of theuse of visible spectroscopy andion com-
plexation reactionfor thedetermination of Trimethoprim
inpureanditsdosageformul ationsusing two acid dyes.
The proposed methods make use of simplereagents
and arefound to be simple, precise, economical and
rapid, which an ordinary analytical |aboratory can af-
ford. The proposed methods were statistically evalu-
ated and results obtained are accurate, precise, sensi-
tiveand freefrom theinterferences of other additives
present intheformulation. The proposed extractivevis-
ible spectrophotometric methods can be applied for
determination of Trimethoprimin pureand dosageforms
with high precess on and good accuracy in quaity con-
trol |aboratories.
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