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1. INTRODUCTION

Triprolidine hydrochloride (TPH) is chemically 2-[(1E)-1-(4-
methylphenyl)-3-(pyrrolidin-1-yl)prop-1-en-1-yl] pyridine (Figure 1). 
This is anti-allergic, Histamine H1 antagonist that blocks the action of 
endogenous histamine, which subsequently leads to temporary relief of 
negative symptoms brought on by histamine. It is used for the treatment 
of seasonal or perennial allergic rhinitis or non-allergic rhinitis, 
conjunctivitis, and mild urticaria and angioedema [1]. The most common 
side effects are sedation, dizziness, gastrointestinal disturbances, nausea, 
vomiting, and diarrhea. It may also produce blurred vision, dryness of 
mouth, tight of chest, blood disorders including agranulocytosis, and 
hemolytic anemia [2]. Literature survey revealed that few analytical 
methods have been reported for the determination of TPH in plasma 
using Thin-layer chromatography  [3] simultaneous determination of 
TPH with other anti-histamines [4-6] other agents [7,8]. Few methods 
have been developed for the determination of triprolidine by high-
performance liquid chromatography (HPLC) [9] and spectrophotometric 
method [10]. Spectrophotometric and HPLC [11] determination of TPH 
and its metabolite in biological samples using liquid chromatography-
mass spectrometry [12]. Capillary Zone Electrophoresis Method for 
Quality Control Analysis of TPH with other drugs [13] degradation 
studies of TPH and Stability indicating Ultra Performance Liquid 
Chromatography method [14]. New plastic membrane and carbon paste 
ion elective electrodes for the determination of triprolidine [15]. TPH 
is usually administered in combination with dextromethorphan and/or 
phenylpropanolamine and also with paracetamol [16].

The analytical useful functional groups in TPH have not been fully 
exploited for designing suitable visible spectrophotometric methods and 
so still offer a scope to develop more visible spectrophotometric methods 
with better sensitivity, precision, and accuracy. The author has made 
some attempts in this direction and succeeded in developing the proposed 
methods. All these methods have extended to pharmaceutical formulations 
as well. Reported HPLC methods have lesser output and are occasionally 
lacking the stress behavior studies. Hence, there is no simple, cost-effective 
individual method has been reported. Validation as per USFDA and ICH 
guidelines [17,18] is done along with stress degradation studies. The 
applications of Cobalt thiocyanide and citric anhydride reagents [19-28] 
in spectrophotometric analysis were also reviewed whether any method 
developed for the selected drug by the authors is reported.

1.1. Instruments Used
A Shimadzu ultraviolet-visible spectrophotometer 1801 with 1 
cm matched quartz cells was used for all spectral and absorbance 
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ABSTRACT
Two visible spectrophotometric methods were developed A and B for the determination of  Tripolidine Hydrochloride in pure and 
pharmaceutical formulations. Method A is  based on the formation of co-ordination complex of  tertiary amine of TPH (electron 
donor) and the central metal of the cobalt thiocyanate (acceptor) and Method B is based on internal salt formation involving 
aconitic anhydride (dehydration product of CiA) and the tertiary amine of TPH. The coloured products exhibit absorption λmax 
at 623 nm and 546nm. Regression analysis of Beer-Lambert plots showed good correlation in the concentration ranges 8-48 
μg/ml, correlation co-efficients are 0.9999(A), 0.9822(B);the Sandell’s sensitivities are 2.7705 x 10-3 , 1.5058 x 10-3 (1 mole 
cm-1); molar absorptivity values are1.1364 x 105, 2.0908 x 105 (µg cm-2)for methods A,B respectively.The proposed methods are 
applied to commercial available formulations and the results are statistically compared with those obtained by the UV reference 
method and validated by recovery studies. The results are  found satisfactory and reproducible. These methods are  applied 
successfully for the estimation of the TPH in the presence of other ingredients that are usually present in formulations. These 
methods offer the advantages of rapidity, simplicity and sensitivity and low cost without the need for expensive instrumentation 
and reagents.
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measurements. A Systronics digital pH meter 361 was used for pH 
measurements.

1.2. Preparation of Standard Drug Solution
The stock solution (1 mg/ml) of TPH was prepared by dissolving 100 mg 
of it in 100 ml of milli pore-distilled water. A portion of this stock solution 
was diluted stepwise with the distilled water to obtain the working 
standard TPH solution of concentrations 240 µg/ml for the method.

1.3. Procedure of Assay of TPH in Formulations
An accurately weighed amount of formulation (tablet) equivalent to 
100 mg of drug was dissolved in 20 ml of distilled water, shaken well, 

and filtered. The filtrate was further diluted to 100 ml with distilled 
water to get 1 mg/ml solution of drug in formulations. One ml of this 
solution was furthered diluted to 25 ml to get 40 µg ml−1 solutions. The 
absorbance of the solution was determined λmax 223 nm (Figure 2). The 
quantity of the drug was computed from the Beer’s law plot (Figure 3) 
of the standard drug in distilled water.

Figure 1: Chemical structure of triprolidine hydrochloride
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Figure  2: Absorption spectra of triprolidine hydrochloride in 
methanol (ultraviolet reference method)
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Figure  3: Beer’s law plot of triprolidine hydrochloride in 
methanol (ultraviolet reference method)

0

0.05

0.1

0.15

0.2

0.25

0.3

450 550 650 750

A
bs

or
ba

nc
e

Wavelength

ANALYTE/BLANK

Figure  4: Absorption spectra of triprolidine hydrochloride: 
Cobalt thiocyanate 
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Figure  5: Beer’s plot of triprolidine hydrochloride: Cobalt 
thiocyanate
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Figure  6: Absorption spectra of triprolidine hydrochloride: 
CiA/AC2O
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2. METHOD-A

Aliquots of standard drug solution (0.1–0.6 ml, 48 µg/ml) were delivered 
into a series of calibrated tubes. Then, 2.0 ml of buffer (pH 2.0) and 5.0 ml 
of Cobalt thiocyanate (CTC) solutions were added and the total volume in 
each tube was adjusted to 15 ml with distilled water. The solutions in the 
tubes were transferred to 125 ml separating funnels. To each separating 
funnel, 10 ml of nitrobenzene was added and the contents were shaken 
for 2 min. The two phases were allowed to separate and the absorbance 
of the separated nitrobenzene layer was measured after 20 min at λmax 
623 nm (Figure 4) against a similar reagent blank. The amount of TPH in 
the sample was obtained from the Beer’s law plot (Figure 5)

2.1. Method-B
Aliquots of standard TPH in free base form 0.1 to 0.6 ml, 48 µg/ml 
were taken into a series of 25 ml graduated tubes and evaporated to 
dryness on a water bath. The tubes were cooled at room temperature 
and then 10 ml of CiA-AC2O reagent was added to each tube. The 
tubes were placed in boiling water bath for 30 min. The solutions were 
cooled to room temperature. The volume in each tube was made up to 
the mark with acetic anhydride. The absorbance of colored solution 
was measured at λmax 550 nm (Figure 6) against reagent blank. The 
quantity of TPH in the sample was obtained from the Beer’s law plot 
(Figure 7).
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2.2. Chemistry of the Colored Species in the Present Investigation
TPH possesses different functional moieties such as tertiary 
amino group and indole of varied reactivity. An attempt has been 
made to indicate the nature of colored species formed in each 

proposed method for TPH determination tentatively based on 
analogy.

2.3. Method-A 
CTC (formed from the combination of ammonium thiocyanate 
and cobalt nitrate) has been proved to be a valuable reagent for the 
determination of amino compounds. In the present investigation, the 
colored species formed is the co-ordination complex of tertiary amine 
of TPH (electron donor) and central metal of the CTC (acceptor) which 
is extractable into nitrobenzene from aqueous solution. The reactions 
are described in Scheme 1 

2.4. Method-B
There are reports in the literature that when distinctly basic amines 
(especially tertiary) are heated with either citric acid in acetic 
anhydride or its dehydration product, aconitic anhydride in Ac2O red 
to violet color developed due to the formation of internal salt. In the 
present investigation, the author has successfully developed procedure 
for the visible spectrophotometric determination of TPH by heating it 
with CiA/Ac2O, probably due to the internal salt formation involving 
aconitic anhydride (dehydration product of CiA) and the tertiary amine 
of TPH. The reactions are described in Scheme 2

Table 2: Assay and recovery of triprolidine hydrochloride in formulations

Sample Amount taken 
(mg)

Amount found by proposed methods Reference 
Methods

Percentage recovery by proposed methods
Method-A Method-B Method-A Method-B

Tablet I 2.5 2.489±0.0032 
F=1.13 
t=0.57

2.493±0.0028 
F=1.147 
t=0.22

2.495±0.003 99.875±0.17 99.563±0.20

Tablet II 2.5 2.488±0.0019 
F=1.108 
t=1.21

2.494±0.0015 
F=1.777 
t=0.43

2.496±0.002 99.810±0.12 99.718±0.19

*: Average±standard deviation of six determinations; the t- and F- values refer to comparison of the proposed method with the reference 
method. Theoretical values at 95% confidence limit t=2.57, F=5.05. **: After adding two different amounts of the pure labeled to the 
formulations, each value is an average of three determinations

Table 1: Optical and regression characteristics, precision, and accuracy of the proposed methods for triprolidine hydrochloride

Sl. no. Parameter Method-A Method-B
1. Wave length λmax (nm) 623 550
2. Beer’s law limits (µg ml−1) 8–48 8–48
3. Detection limits (µg ml−1) 0.5754 6.2896
4. Molar absorptivity (1 mole cm−1) 1.1364×105 2.0908×105

5. Sandell’s sensitivity (µg cm−2/0.001 absorbance unit) 2.7705×10−3 1.5058×10−3

6. Regression equation (Y = a+bC) Slope (b) 0.0239 0.0271
7. Standard deviation of slope (Sb) 1.4714×10−4 1.8236×10−3

8. Intercept (a) 0.0069 0.0409
9. Standard deviation of intercept (Sa) 4.5843×10−3 5.6816×10−2

10. Standard error of estimation (Se) 4.9244×10−3 6.1030×10−2

11. Correlation coefficient (r2) 0.9999 0.9822
12. Relative standard deviation (%)* 0.6928 0.8632
13. % Range of error(Confidence Limits) 0.05 level* 0.7271 0.9060
14. % Range of error(Confidence Limits) 0.01 level 1.1404 1.4209
15. % Error in bulk samples** 0.342 0.234
*: Average of six determinations considered**: Average of three determinations
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Figure 7: Beer’s plot of triprolidine hydrochloride: CiA/AC2O
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3. RESULTS AND DISCUSSION

Optimum operating conditions used in the procedure were established 
adopting variation of one variable at a time (OVAT) method. Optimum 
operating conditions used in the procedure were established adopting 
variation of one variable at a time (OVAT) method. To develop an 
exact  method ,the effect of various parameters such as pH of Buffer 
on color development to know the better absorption, volume of buffer 
required for maximum intensity of color in Nitro Benzene layer and 
effect of shaking time were taken  for   method-A, and  for method-
B,volume of Citric Anhydride, effect of reaction time on color 
development, solvent for final dilution, stability of the colored. The 
optical characteristics such as Beer’s law limit, Sandell’s sensitivity, 
molar absorptivity, percent relative standard deviation, (calculated 
from the six measurements, regression characteristics such as standard 
deviation of slope (Sb), standard deviation of intercept (Sa), standard 
error of estimation (Se), and % range of error (0.05 and 0.01confidence 
limits) were calculated and the results are summarized in Table  1. 
Commercial formulations containing TPH were successfully analyzed 
by the proposed methods. The values obtained by the proposed and 
reference methods for formulations were compared statistically by the 
t-test and F-test and found not to differ significantly. As an additional 
demonstration of accuracy, recovery experiments were performed by 
adding a fixed amount of the drug to the pure analyzed formulations 
at three different concentration levels. These results are summarized 
in Table 2.

4. CONCLUSION

The proposed methods for TPH determination have many advantages 
over other analytical methods due to its rapidity, lower cost. Unlike 
HPLC, LC procedures, the instrument is simple. The proposed 
methods report new ways for the determination of TPH in commercial 
formulations.
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