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ABSTRACT

Two simple and sensitive specrophotometric methods are describad for the guantitative
determination af trimethoprim (TMP) in pure forms as wall as in its pharmaceutical formulations. The
first mathod (Mathod = A) is hasad an the farmation of an ion asseciation complex between the drug
and an acidic dye, tropasalin OO (TPOO), which is extractable into chioroform. A violet colour, peaking
at 540 nm was preduced and its absarbance is lingar with the concentration over the rnge 2.8-13.3 pg
mi* with corelation coefficiant (n=6) of 0.9998. The second methed (Method — B) is subjected fo
charge transfer complexation reacticn with 2,3-dicloro-5,6-Dicyano-p-benzoquinona (DD} as a p-
elactran acceptor, A redish brown colour peaking at 458 nm was obiained and its absorbance is linear
with concentration over the range 5-130ug ml* with correlation colficient (n=8) of 0.9998. All variables
inthese mathods ane optimized. No intederences ware obsamved lrom pharmacautical formulations
additives and the applicabdlity of the methods was examined by analyzing pharmaceutical formulations
containing TMP: The quantities determined were 88.5-101.6% of the expected value.

Key words: Trimethoprin, lon asseciation and charge transfer complexes,Tropaeclin
00, 2,3-dicloro-5,6-Dicyano-p-benzequinons, Pharmaceutical analysis, Spectrophotometry.

INTRODUCTION

Trimetheprim (TMP): 5- (3,4,5-
Trimethoxybenzyl) pyrimidine-2,4-diamine, its
structure is shown in scheme 1, is a
diaminopyrimidine antibactarial that is used for the
treatment of infections due to sensitive organisms,
including gastro-enterties, respiratory-tract
infections, and in particular the treatment and
praphylaxis of urinary-tract infections’.

Trimethoprim is the subject of a monograph
in each of the British Pharmacopoeia, BPF?; and the
Urited States Pharmacopoeia, USP*. Both the BP
and USP recommended a non-aqueous titration with
potentiometric detection.

The therapeutic imporlance of
trimethoprim initiated several reports on iis

determination, both in formulations and biclogical
fluids, vis titrimetry®s, spectrophotometry®"?,
fluorimetry™-8 flow-injection analysis, FIA™
chemiluminescene-FIA™, voltammetry®#, near
infrared spectroscopy, NIR®™27, electropray MS#,
HFLC®3% LC-MS¥42 TLCH4 HPTLCY GC-
ME+#8-42"  micellar electrokinetic capillary
chromatography, MEKCC®® and cacillary zone
electrophoresis, CZE",

NH;
OMe

= DMe

OMe

Scheme 1: Structural formula of trimethoprim
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The aim of the present work was to develop
new, simple, sensitive and reliable methods for the
fast control analysis of the drug in pure form and in
dosage forms. The results cobltained were
salistactorily accurate and precise.

EXPERIMENTAL

Apparatus

Uitrospec 2100 pro/80-2112-21/Amersham
Bioscience spectrophotometer with matched iem
quariz cuvetts was used for all spectra and
absorbance measurements.

Materials and reagents

Trimethoprim was obtained from Janssen
Fharmaceutica Co. The pharmaceutical
formulations were obtained from local markets, as
Septrin injections (80 mg TMP/ ampula), produced
by Glaxe Smithkline Co. and Bacterium tablets
(B0mg TMP! tablet), produced by Roche Co,

All chemicals used were of analytical
reagent-grade quality and solvents were of
spectroscopic grade. Waler was always double
distilled. Trapaeclin OO0 (Carlo Erba Division Chimica
Industrial), 0.001 M solulions was prepared in
distilled water. DDO (FLUKA), 0.04M solution was
freshly prepared in acetonitrile (EBDH). Britton and
Robinson Guffer of pH = 3 was prepared=. Acid
mixture was prepared by mixing 1ml of concentrated
H,S0,, 98% (BDH) and 100 ml of methanol (BDH).
Other chemicals used were anhydrous sodium
sullate (BDH) and chloroform (BDH).

Procedures
Standard solutions

Standard stock solutions of pure TMP must
be freshly prepared for each methaod.

For method-A

(0.1 ma/mil) was prepared by dissolving
12.5 mg of pure TMP in 5mil of methanol in a 25-mi
volumetric flask and completed to velume with
distilled water, 5 ml of this solution was further diluted
to 25ml with water.

For method-B
(1.0 mg/ml) was prepared by dissolving
25mg of pure TMP in acetonitrile in a 25-m|
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volumetric flask and was further diluted with same
solvent to the mark.

Recommended procedures for pure form
Method - A

Accurately measured aliquots of the
standard TMP solution equivalent to 2.5-13.3 pg/
mi, were transferred into a series of 25-ml separating
funnels. 3 ml of 0.001 M TPOO solution and 1ml of
pH2 buffer solutions were added to each separating
funnel. Then 10ml of chloroform was added to each
and the contents were shaken for 2min. The two
phases were allowed 0 separated and the separate
chloroform layer was filtered through anhydrous
sodium sulfate. 0.5 ml of acid mixture {1ml cone.
H,50,/100ml methanol) was added to each solution
and the absorbance of the chleroferm layer was
measured at 540 nm against a reagent blank. The
calibration curve obtained by plotting the absorbance
against the concentration of TMP was utilized to
determing the amount of TMP conlained in a given
sample.

Method - B

In a series of 10-m! volumetric flasks,
different aliquots of TMP standard solution
equivalent to 5-130 pg/ml were transferred. 3ml of
0.04 M DDQ solution were added. The volumes
completed with acetonitrile and the absorbance was
measured to each solution at 458 nm against a
reagent blank.

The amount of TMP present in the sample
solutions was computed from the calibration curve,
which was obtained by plotting the absorbance
against the concentration of TMP.

Procedures for pharmaceutical formulations
Tablets

Ten tablets were weighed and powdered.

For method - A

The powder equivalent to 12.5 mg of active
ingredient was dissolved in Sml of methanol and
filtered. The filtrate was transferred quantitatively
to & 25-ml volumetric flask and completed to volume
with water. Then 5ml of this solution was diluted to
25ml with water to get the stock selution of 0.1 mg!
ml and proceeded using the procedure for the pure
form.
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For method - B

The tablet powder equivalent of 25 mg of
active ingredient was dissolved in 5ml of acetonitrile
and filtered quantitatively in a 25-ml velumetric flask
then completed to volume with acetonitrile to get
the stock solutions of 1.0 mg/ml. The filtrate was
diluted to the required concentration and analysed
using the procedura for the pure form.

Injections
For melhod - A

The contents of three injections were
emptied and mixed. 12.5 ml of this solution was
measurad accurataly and transferred into a 100-ml
yolumetric flask and completed to volume with water,
6.25 ml of this solution was transferred to a 25-ml
volumetric flak, 5,ml of methanol was added and
the volume was completed with water. Then 5mil of
this solution was transferred to a 25-mil of volumetric
flask, water was added to the mark to get a solution
of 0.1 mg'ml and analysed using the procedure for
the pure form.

For method - B

The content of one injection was
transferred quantitatively inte a 25-ml separationg
funnel. The solution was extracted with 3 = 10 mi
chloroform. The chloroform extract was collected
and evaporated under nitrogen and an ameount
equivalent ta 2& myg from the residue was dissolvad
in 25ml acetronitrile to get a solution of 1.0 mg/mi
and then the procedure for pure form was allowed.

RESULTS AND DISCUSSIONS

The optimum conditions for the
develepment of methed A and B were established
by varying the parameters one at a time keeping
the other fixed, and observing the effect produced
on the absorbance of these solutions.

Meathod - A

The reaction of TMP with TOO in
chloreform resulis in the formation of a violet product
absorbing maximally at 540 nm.

Chioroform was chosen as the suitable
solvent used for the extraction of the ion association
complex formed between TMP and the acidic dye
TPOO with respact to sensitivity, minimum doubtful
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colour and selectivity of extraction.

In order to establish the optimum volume
of the buffered solution of pH = 3 for the method,
the drug was allowed to react with TPOD in range
of volumes between 0.5-3 ml of the agueous
buffered solution (pH=3), and the complex formed
was extracted into the chloroform layer for
measurements, A volume of 1.0 ml of pH 3.0 buffer
solutions was required for higher absorbance value
of the complex in the organic phase at the
wavelength of maximum absorbance. The efficiency
of extraction was also affected by dye concentration.
A3 mi portion of TPOO solution (0,001 M) was found
to be optimal. Constant absorbance was oblained
for shaking periods between 0.5-3 min; hence, a
shaking time of 1min was selected. The effect of
volume of acid mixture (1mi conc. H.50,/ 100 ml
methanol) was also studied in the range of 0.1 =
1.0 ml. NO coloured species were formed without
adding this mixture to the reaction™. 0.5 ml of the
acid mixture was found to be the optimal volume
for development of colour of the complex, which
formed immediately after addition. There were no
measurable changes in the absarbance of the
extract even after standing 24 hrin a glass-
stoppered flask at room temperature, The
absorplion spectrum of the coloured species formed
in method-A is shown in Fig. 1.

Methed - B

m- acceptors are known to yield charge
transfer complexes with a variety of electron
doners®, In non-pelar solvent, the melecular charge
transfer complexes are formed, where as in polar
solvent, the radical anions are the predominant
species®® TMP is considered as a basic nitrogenous
compound which can acl as n-denor when mixed
with DDQ solution. A radical anions is formed as in
the following equation:

D+ A —=([D-A) —S5-D"+A"
Dt Azeeplisd Eafical micn

The optimum reaction time was determined
by following colour development at ambient
temperature (30°C), complete colour development
was attained immediately and was stable for more
than 25 min. The effect of reagent concentration with
respect to maximum sensitivity and minimurmn blank
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Fig. 1: Absorption spectrum of trimethoprim (9.5 pgfml) / TPOO (3 x 10+ M)
ion pair complex in chloroform

reading, adherence 1o linearity and stability of  spectrum of the coloured species produced by the
coloured species was studied through controlled  suggested procedure is shown to possess maximum
experimants. For colour development, 3ml of DDQ  absorbance at 458 nm, as shown in Fig. 2.
solution (0.04M) was found to be optimal. The
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Fig. 2: Calibration curve for Method A.
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The above optimum experimental
conditions were incorporated in recommended
procedure for colour development. Beer's law was
found to be valid over the concentration ranges given

in Table 1; LOD and LOG ware calculated and cited

Table 1: Selected spectral data for the reaction of trimethoprim

with the mentioned reagents

Proposed methods using

Parameler TPOO (Method-A) DDQ {Method-B)
A_(nm) 540 458

Linearity range (pg/mil) 2.9-13.3 (n=6) 5-130 (n=8)
Regression equation:

Intercept (a) -0.0966 0.0177

5, 0.007 0.003

Slope (b} 0.0858 0.0051

5, 0.001 0.000
Correlation coefficient(r) 0.2998 0.2938

LoD (pgfml) 0.95 1.5 .
Lo (pgfml) 1.4 2.5

%:RS0 (n=10} 0.792 (10 pg/ml) 0.685 {20 pg/ml)

5= Standard deviation of teh intercept.
5,= Slandard deviation of the slope

Absorbance

{26-<)

2.0
1.8~
e
1,4—_
1.2
1.0-

0.6
G.4]
a.2 =

i

0.0

500 9 &00

Wavalength (nm)

Fig. 3: Absorption spectrum of trimethoprim {11 pg/ml) / DDQ (0.012 M)

charge transfer complex.
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in Table 1. Spectral data and slafistical evaluation
of the experimental data regarding standard
deviation of the slope (s} and standard of the
intercept (s,} gave the values given in Table 1.
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The precision of the method was tested by
percentage of standard deviation of ten multiple
analysis of solutions containing 10 pg/mi and 20 pg/
ml TMF for both methods A and B respectively.

Trimethoprim Concentration (pg/ml)

Fig. 4: Calibration curve for Method B,

The validity of the methods could be proved
by analyzing authentic samples of the drug. The
results obtained in Table 2 were in good agreement
with these given by the comparison
spactrophotometiic method's,

Table 2: Determination of trimethoprim in pure form and

pharmaceutical formulations by the proposed and reference method.

Preparation

Method - A (TPOO)

Reovery + 5.D,

Method - B (DDQ) References Method'?

Pure trimsthoprim

t-value
F-value

Bactrim tablets®

(B3 motablet)
t-value
F-value

Septrim injections®

{20) mg/tablet)
t-value
F-valus

10017 = 1.184

n=g

1.189 (2.308)
1.373 (5.41)
95.49 = 0,985
n=4

1.678 (2.447)
1.513 (9.28)
96.91 £ 0,983
n=4
1.0408(2.447)
1.966 (9.28)

100.19 + 1.807* 99.27 = 1.364°
n=48 n=4

0.922 (2.228)

1,755 (8.89)

99.65 = 0.786 - 99.71 = 1.211
n=3 n=4

0.078 (2.571)

2377 (19.2)

101.58 + 1.848 99.74 + 1.378
n=5 n=4

1.74 (2.365)

1.797 (9.12)

"% Found = 5.0,
*Product of Roche Co.

*Praduct of Glaxo Smithkline Co. -
Figures in parentheses are the theoretical t and F values at P = 0.05 confidence limit,
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The specificity of the methods was
investinated by observihng that no interderence was
encountered from common tablet excipients. The
simplicity of the method and the stability of the
reaction product permitted the determination of
trimethoprim in injections and commercial tablets.
The results obtained (Tabla 2} were statistically
comparable with those given using the previously
mentionad comparison method®™, There was no
significant differance betwean the two methods
regarding accuracy and precision as revealed by
applying tha t- and F- tests, respectively®.
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Conclusion

The proposed methods are simple,
accurate, inexpensive, less time consuming,
sensitive and reguires minimum equipments and
chemicals. TPOO and DDO method utilize a single
step reaction. The results are reproducible. These
methods can be used as general methods for
spectrophotometric determination of TMP in bulk
powder and in dosages from, have many
advantages over other separation technigues such
as HPLC, are reduced cost, and speed with high
accuracy. The proposed methods are suitable for
routine quality contral,
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