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Tranexamic acid condenses with p-dimethylaminobenzaldehyde giving a Schiff base of 
stable yellow colour exhibiting maximum absorption at 394 nm. The reaction proceeds 
in methanol and attains maximum colour development when heated at 100°C for 
10 min. A linear relationship has been established between absorbance (A,,J and 
concentration over the range 0.5 to 3pgml-'. When applied to tablets labelled to 
contain 500mg each, the mean found was 99.1xk1.72. The results were comparable 
with those of the classical formol titration method for aminoacids. 

KEY WORDS: Tranexamic acid, colorimetric determination, condensation with 
p-dimethylaminobenzaldehyde, pharmaceutical analysis. 

INTRODUCTION 

Tranexamic acid (trans-4-aminomethylcyclohexanecarboxylic acid) is 
a synthetic o-aminoacid with useful anti-fibrinolytic properties.' 

COOH 

I 
CH,NH, 
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A gas-chromatographic method using an electron capture detector 
was reported for its determination in biological fluids.’ Recently 
Wahbi et aL3 reported a spectrophotometric method of determin- 
ation for tranexamic acid based on the formation of a complex with 
chloranil buffered at pH9. The complex, formed as a result of n+n 
charge tran~fer,~,  ’ is stable for about 10 min. The results obtained by 
Lin and Chen’ suggest that the structure of the aminoacid plays an 
important role in the mechanism of the charge-transfer process, 
thereby influencing the stability of the aminoacid-chloranil complex. 

In view of the fact that tranexamic acid possesses an amino 
functional group, it was deemed useful to develop a stable 
colorimetric method for its determination in authentic and tablet 
forms. 

p-Dimethylaminobenzaldehyde has lead to numerous applications 
as an analytical reagent6 The reagent has been applied to the 
colorimetric determination of primary alkylamines, aminoacids, pri- 
mary arylamines, nitroaromatic derivatives (reduced beforehand to 
amines) and indole derivatives7 - 9  

EXP E R I M ENTAL 

Apparatus, materials and reagents 

a) A Varian DMS90 double beam spectrophotometer with 1-cm 
quartz cuvettes was used. 

b) Tranexamic acid: Authentic powder (Batch No. 60283) and 
500 mg tablets (Cyklokapron@) Lot. No. 78391 were kindly 
donated by Kabi AB, Stockholm, Sweden. 

c) Standard tranexamic acid stock solution: Prepared from authen- 
tic powder as 5 mgml- in methanol. 

d) p-Dimethylaminobenzaldehyde solution: Analar, product of BDH 
(Poole, England) freshly prepared as 0.1% w/v in methanol. 

Methanol used as solvent was spectral grade, product of BDH 
(Poole, England). 

General procedure 

Prepare from the standard stock solution of tranexamic acid a more 
dilute solution containing 5mg per 100ml methanol. From this 
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dilute solution pipette 0.2-1.2ml portions into six 10ml test tubes. 
Add exactly 2.0 ml of p-dimethylaminobenzaldehyde solution to each 
test tube. Prepare a reagent blank. Mix and heat in boiling water for 
10 min. Let all solutions cool to room temperature (20°C). Transfer 
quantitatively the contents of each tube into 20 ml calibrated flasks. 
Adjust to volume with methanol and measure absorbance in l-cm 
cells at 394 nm. 

Procedure for sample 

Weigh 10 tablets accurately and calculate the mass per tablet. 
Powder five tablets and weigh accurately a quantity of powder 
equivalent to about 500 mg of tranexamic acid and transfer quan- 
titatively into a 100ml calibrated flask. Add 80ml of distilled water 
and shake for 30min. Adjust to volume with water, mix and fcter 
rejecting the first few millilitres. Pipette 1.0ml of the filtrate into 
100 ml calibrated flask and complete to volume with methanol. 
Apply the general procedure to 1.0ml of this solution. Calculate the 
amount of tranexamic acid from the calibration curve or from an 
equivalent linear equation. 

RESULTS AND DlSCUSSlOM 

p-Dimethylaminobenzaldehyde in methanolic solution reacts with 
tranexamic acid to form a Schiff base of stable yellow colour with 
maximum absorption at 394 nm (Figure 1). Under the experimental 
conditions employed, the absorbance ( A )  in l-cm cells is linearly 
related to concentration C pgml-I over the range 0.5 to 3 pgml-', 
the linear equation being A = 0.106C -0.007, with a correlation 
coefficient of 0.999 at 95% confidence limits. From the slope of the 
linear equation an estimate of 1.06 x lo3 for (A&) of tranexamic 
acid may be worked out. This value, being relatively high, confirms 
the sensitivity of the method. 

To study the stoichiometry of the reaction the continuous vari- 
ation method," in which the total molar concentration is kept 
constant and the mole fraction of one of the components is plotted 
on the abscissa, has been applied. The ordinate scale represents the 
measured absorbance, A ,  of the complex since both tranexamic acid 
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60 nm 

FIGURE 1 
and p-dimethylaminobenzaldehyde. 

Absorption spectrum of the condensation product from tranexamic acid 

and p-dimethylaminobenzaldehyde do not absorb at 394 nm. It is 
apparent from Figure 2 that the molar ratio is to a good approxi- 
mation 1:1, confirming that one molecule of tranexamic acid con- 
denses with one molecule of p-dimethylaminobenzaldehyde. 

The effect of temperature has been investigated, and it has been 
found that the reaction proceeds satisfactorily at 100°C. From 
Figure 3, the minimum heating time necessary for maximum colour 
production is 10 min. 

The presence of acid (glacial acetic acid) did not have an effect on 
the rate of colour development. The volume of p-dimethylamino- 
benzaldehyde utilized for development of colour and the final 
dilution were selected such that the absorbance readings were 
maintained within a satisfactory range. 

The proposed method has been applied to the analysis of tranex- 
amic acid in commercial tablets, the results being compared with 
those obtained by the classical formol titration of aminoacids, which 
involves the addition of neutral formaldehyde solution to aqueous 
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Mole Fraction OF tranexamnrc acid 

FIGURE 2 
p-dimethylaminobenzaldehyde versus the absorbance of the condensation product. 

Continuous variation plot of concentrations of tranexamic acid and 

- 
2 4 6 8 10 12 I4 16 

T i m e  ( minutes)  

FIGURE 3 
acid 2.5 pgml-'). 

Development and stability of colour with lime. (Conc. of tranexamic 
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solution of tranexamic acid and subsequent titration with 0.1 M 

NaOH using phenolphthalein indicator. Statistical comparison of the 
results of the proposed method with formol titration according to 
the F- and t-tests indicates a non-significant difference with regard to 
precision and accuracy (Table I). However, the method presented in 
this communication is more sensitive than the formol method. 
Moreover, the present method is as sensitive as the spectrophoto- 
metric method develooped by Wahbi et ~ l . , ~  and is superior with 
regard to stability of the reaction product. 

TABLE I 
Determination of tranexamic acid tablets by the 
p-dimethylaminobenzaldehyde and formol titration 

methods. 

Percentage found 

Colorimetry Titration 

97.8 96.5 
101.0 99.3 
97.4 98.5 

101.1 100.7 
97.6 97.6 
99.7 100.5 

Mean+s.d. 99.1f1.72 Mean+s.d. 98.9f1.60 

F and t-tests 
F,.,, 1.15 (5.05)’ 
to,,, 0.21 (2.23)” 

( )” significant levels. 
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