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Abstract:

Simple, sensitive and accurate two methods were described for the determination of terazosin. The
spectrophotometric method (A) is based on measuring the spectral absorption of the ion-pair complex formed
between terazosin with eosin Y in the acetate buffer medium pH 3 at 545 nm. Method (B) is based on the
quantitative quenching effect of terazosin on the native fluorescence of Eosin Y at the pH 3. The quenching
of the fluorescence of Eosin Y was measured at 556 nm after excitation at 345 nm. The two methods obeyed
Beer’s law over the concentration ranges of 0.1-8 and 0.05-7 pg/mL for method A and B respectively. Both
methods succeeded in the determination of terazosin in its tablets

Key words: EosinY dye, lon-pair complex , Spectrofluorimetric, Spectrophotometric method, Terazosin.

Introduction:

Terazosin ~ 1-(4-Amino-6,7-dimethoxy-2-
quinazolinyl)-4-[(tetrahydro-2-furanyl)  carbonyl]
piperazine hydrochloride (Fig.1) are one of group
drugs called alpha-adrenergic blockers. It facilitates
the passage of blood pass through veins and arteries
by relaxation of smooth muscle in blood vessels. It
also relaxes the muscles in the prostate and bladder
neck, improving the urinary flow. Therefore it was
indicated for the treatment of hypertension, or to
improve urination in men with benign prostatic
hyperplasia(1,2).

Hyc—© HCI

HsC—g

M.Wt = 423.95 g/mol
(C19H25N504- HC')
Figure 1. Chemical structure of terazosin

Analytical literature review shows a
number of methods to determine trerazosin in
pharmaceutical preparations and biological fluids
such as: reversed phase high performance liquid
chromatography, HPLC (3-5), high performance
thin  layer chromatography, HPTLC (4,6),
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Electrochemical  (7-11) spectrophotometric
methods (12-18), and spectroflurimetric methods
(19-21)

The aim from this work is the development
of two methods That are simple, accurate, sensitive
and fast utilizing  spectrophotometric  and
spectrofluorimetric and applying to pharmaceutical
preparations using the eosineY dye. The present
methods do not need to control the temperature or
extraction process.

Material and Methods:

Apparatus

The absorption measurements  were
conducted using Shimadzu UV-Visible 1650
PC Double - beam spectrophotometer. The

spectrofluorimetric measurements were Performed
on RF-5301 PC- Spectrofluorophotometer, Xenon
lamp and quartz cell (1 cm).

Eosin Y standard solution (5x10*M) was
prepared by dissolving 0.0345 g from pure reagent
(LOBA-Chemie) in distilled water then diluted in
100 mL volumetric flask .

Acetate buffer solution (pH 3, pH3.5) was
prepared by mixing suitable volumes of 0.02 M
sodium acetate (BDH) and 0.02 M acetic acid and
modifying the pH to 3 and 3.5 using pH meter.
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Standard solution of terazosin HCI (100
pg/mL) was prepared by dissolving 0.0100 g of
pure compound (S.D.I-Irag) in 100 mL volumetric
flask with distilled water. This solution was further
diluted to 40 pg/mL using distilled water
Terazosin HCI tablets

Ten tablets (each tablet contain5 mg of
terazosin HCI) were weighed precisely powdered
and mixed carefully. A weighted amount of the
powder equivalent to 0.005 g from pure drug was
dissolved in distilled water and filtered. The filtrate
was made up to mark in a 50 ml volumetric flask.
This solution was further diluted as needed.
Procedures for calibration graph

The spectrophotometric method included
the addition of increasing amounts 0.1-8 pg/mL of
standard terazosin solution transferred into set of 10
mL standard volumetric flasks then 1.5 mL of 5x10°
* M eosinY solution and 1 ml of acetate buffer (pH
3) were added to each flask followed by adjustment
to volume with distilled water and the absorbance
value was measured against blank solution at 545
nm.

Spectroflurimetric calibration curve, the
same  procedure was adopted for the
spectrophotometric method to serial concentration
(0.05- 7 pg/mL) of standard terazosin solution
transferred into a set of 10 mL volumetric flasks, 2
mL of 5x10* M eosinY solution and 1 mL of
acetate buffer (pH 3.5) was added and then
completed to the mark with distilled water and was
well mixed. The fluorescence intensity was
measured at 556 nm after excitation at 345 nm.

Results and Discussion:

The proposed methods described in this
study are based on the interaction of terazosin and
eosin Y at acid pH The formed complex is mainly
due to the electrostatic interaction between the
tertiary amino groups in terazosin and the anionic
functional group of eosin under acidic medium. The
formed ion pair associate has a red color and shows
maximum absorption at 545 nm (Fig. 2). Both
terazosin and the ion pair complex of formed are
not fluorescent. Consequently, complex formation
is followed by a decrease in the native eosin Y
fluorescence at 556 nm after excitation at 345 nm.
The Fluorescence quenching is caused by the
transformation of fluorescent free eosin Y into a
complex, non-fluorescent form (Fig. 3).
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Figure 2. Absorption spectra of: A reaction
product of terazosine (4umL ) with eosin Y of
blank, B absorption of blank

Fluorescence

Wavelength

Figure 3. Fluorescence spectra: A' emission
product of terazosine (4pmL™) with eosin Yof
blank, B'emission spectra of blank

Optimization conditions

All the conditions affecting the color
intensity and AF (difference between the intensity
of fluorescent eosin Y alone (F°) and after its
interaction with the drug compound (F)) were
studied using a concentration of 4 pg/mL from
terazosin understudy in all subsequent experiments..
Effect of pH

The effect of pH is important on the
reaction between the drug compound and the
eosinY dye because of its effect on the ionization of
the dye. The effect of the pH on the absorption of
the complex and extent of its effect on the
quenching amount of eosin Y fluorescence in its
reaction with terazosin were studied. Therefore,
different buffers as acetate, citrate, formate, and
phthalate of pH 2.5- 4.5 were prepared to obtain
maximum absorption of the colored complexes and
high AF. a fixed amount 1.0 mL of each buffer
added to a volumetric flask containing 4pg/mL
terazosin and 1.0ml of eosinY solution at a
concentration of 5 x 10* M and complete with
distilled water to 10 mL (Fig. 4).
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Figure 4. Effect of buffer solution in the estimation of terazosin in spectrophotometric method (A) and
spectroflurimetric method (B)

The results in Fig.4 indicate that the acetate
buffer was the best medium as it gives maximum
absorption at pH 3 and the highest value of AF at
pH 3.5.

Effect of volume of acetate buffer solution
Varying volumes 0.25 -2 mL of the acetate
buffer solution pH 3 and pH 3.5 in methods A and

B respectively were added to study their effect on
the sensitivity of the developed spectrophotometric
and spectrofluorimetric methods. The results of the
study are shown in Fig.5, the highest absorption and
highest value of AF were obtained when adding 1
ml of the buffer solution, so the volume was
adopted in subsequent experiments.
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Figure 5. The effect of acetate buffer volume on spectrophotometric method (A) and spectroflurimetric
method (B)

Effect volume of EosinY dye additions

The effect of eosin Y (5 x 100 * M)
amount on the absorbance and fluorescence
quenching (AF) of the reaction products was
studied. It was found that by increasing the reagent
volumes, the absorbance and AF were gradually

increased. Maximum values were obtained when
eosin Y was 1.5 mL for absorbance and 2.0 mL for
AF. Figure 6 shows that higher or lower volume
decreases the obtained results. Therefore these
volumes from eosin Y were chosen in subsequent
experiments.
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Figure 6. Effect volume of eosin Y in spectrophotometric method (A) and Spectroflurimetric
method (B)
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Temperature - time effect on reaction and
stability

To obtain the optimum temperature to the
reaction, different temperatures (0-50° C) were

studied in the spectrophotometric method and
spectroflurimetric method (Fig.7).

06 -
o i
=] |
5 0 -0
202 - 40
0.1 - =50
O T T T T T T 1
0 10 20 30 40 50 60 70
Tim {min.)

AF

250

—i—a

200

150 4 ——RT

=0
40

100 -

50 4

30 40 50 60 70

Tim. (min

10 20

Figure 7 Effect of temperature on the reaction in spectrophotometric method (a) and
spectroflurimetric metod (b).

The results in Fig.7 showed that the
complex was formed immediately after the addition
of the dye to the drug compound in acetate buffer
and that the highest absorption intensity and AF
were obtained 5 minutes after the reaction at room
temperature (23 £ 2 C) and absorbance and

Table 1. Summary of optimal conditions

florescent intensity was stable for at least 55
minutes.

Table 1 presents a summary of the optimum
conditions obtained from the spectophotometric and
spectroflurimetric methods used to estimate the
drug compound.

Calibration curves for analysis

Experimental ~ Spectrophotometr  spectroflurimetric Following optimal conditions  the
conditions ic method method calibration for spectrophotometric and
Wavelength Dom 545 kxem 35556 spectrofluorimetric methods were linear over the
oH (J(Pz(]:)etate & concentrations extent (0.1-8 ug/mL), and (0.05- 7
buffer solution pH 3.0 PH 3.5 ug/mL), respectively. The two correlation
Buffer volume 10 10 coefficient values were greater than 0.9986 in Fig.
_(mh ' ' 8, which statistically indicates that the two
Eosin Y (5x10 15 2.0 calibrations curves possess excellent linear
M) amount (ml) e .
Standing time S 5 specifications, (Table 2).
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Figure 8. Calibration curves to determination of terazosin in spectrophotometric method (A) and
spectroflurimetric method (B)
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Table 2. Analytical values of statistical LOQ and LOD for terazosin are listed in (Table 2).
treatments of calibration curves for terazosin
Value Accuracy and precision of the method
Parameters  Spectrophotometric ~ Spectroflurimetric To find accuracy and precision of the presented
Linearity method method methods, recovery% , and RSD% were calculated
range 0.1-8.0 0.05-7 using four different concentrations. Table 3 shows
(ng/mL) the results obtained indicate that the two methods
Intercept 0.031 41.87 have good accuracy and precision.
Slope 0.112 46.42
Correlation Table 3. Accuracy and precision of the presented
coefficient 0.9987 0.9993 hod
(rZ) met oas
Standard Method Amoun Recivery Aveérag RED
iati 0.0053 1.432
d?r\:tlzkt,lczn of t added (%) recover (%)
pt
Standard (ng/mI) y
deviation of 0.0014 0.401 (*0)
slope Spectrophotometr 0.2 100.37 100.08 1.09
LOD* (ug/ml) 0.031 0.019 ¢ 1 99.31 0.90
4 99.88 0.69
LOQ™ (ug/ml) 0.102 0.063 6 100.75 0.43
Molar Spectrofluorimetr 0.2 96.00 98.81 3.67
absorptivity 4.52x10* e ic
(1. molt.cm™) | 99.28 1.45
* Average for ten determination of Cy,, of drug 4 99.82 1.04
6 100.15 0.76
Sensitivity *Average of five determinations.
The detection limit (LOD) and the
quantitation limit (LOQ) for the presented methods Interferences
were calculated using the following equations (22). The effect of some foreign substances
LOD= 3.36Cou/S which often accompanied with pharmaceutical
LOQ= 106Cjou/S preparations were studied, it is found that the
o :standard deviation of low concentration, S: slop  studied foreign species didn’t interfere in the
of calibration curve. present methods (Table 4).

Table 4. Effect of interferences
Recovery % of 40 ug terazosin/ pug of added foreign

Foreign compound
comgoun Spectrophotometric method ~ Spectroflurimetric method
100 500 1000 100 500 1000
Glucose 98.5 98.1 97.7 99.6 98.8 98.6
Lactose 103.9 102.3 102.6 101.9 102.3 102.4
Starch 97.9 98.1 98.3 99.1 99.0 98.8
Arabic 1022 1018 1017 1020 101.7 1020
gum
Nature of the complex completed to the mark with distilled water. In the

Under the working condition, Job's method spectrophotometric method the absorbance was
(23) of continuous variation was applied to estimate measured at 545 nm against reagent blank. The
the stoichiometry of the reaction. Eosin Y and same  procedure was applied for the
terazosin solutions 1x 10* M were prepared. A  spectrofluorimetric method, but the acetate buffer
series of 10-ml volumetric flasks containing 3.0 ml (pH 3.5) and the emission of the solution was
portions of eosin Y and drug compound solutions is measure at 556 nm after excitation at 345 nm. The
composed in various complimentary proportions results obtained (Fig.9) show a ratio of 1:3terazosin
(0:1.0, 0.1:0.9, ..., 0.9:0.1, 1.0:0). 1.0 ml of acetate  to eosinY.
buffer (pH 3) was added. The volume was
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Figure 9. Draw of Job's method between terazosin and eosin Y in spectrophotometric, method (A) and
spectroflurimetric method (B).

Therefore, the formation of complex may probably occur as shown in the following reaction:
H

(s
H-N"H

NH, o
H3C/O XN HsC j@f\N
H,C /)\ +
/)\ 3
HiC~q N N/\ } Acetate buffer (0] N /\ H
E—— N
K/N o K/N °©

(0]

I

zZ—

H—EfH - “"“‘+
H r r
3 mN T B HO. j o. j o]
A ,c 0
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— ° o
Stability constant Am: Absorbance of the solution contain excess
The stability constant (K) to the ion-pair amount.
complex 1:3 (terazosin- eosin Y) was determined According to the above equations, it was found
from the following (24): stability constant K 7.9 x 10 L.mol™. This
1-a indicates that the complex formed has good stability

304 (,‘3
where a is degree of dissociation of the complex

which is obtained by the following equation: _The present methods were evaluated py
s analyzing the content of the drug compound in

0= — pharmaceutical preparations, which were in the
form of tablets and from various manufacturers
origins, the results illustrated in Table 5 are
indicated to be highly efficient and accurate in
determination.

Table 5.determination of terazosin in pharmaceutical preparation

Analytical applications

C: Concentration of the complex
As: Absorbance of the solution contain
stoichiometric.

Pharmaceutical Certified Amount Spectrophotometric method Spectroflurimetric method
preparation value taken Drug content  Recovery* RSD  Drugcontent Recovery RSD
(mg) (Mg/mL)  found* (mg) (%) (%)  found* (mg) (%) (%)
Prosta-nor 5 1 5.01 100.2 +1.42 4.98 99.6 +1.28
Al-Fares 2 4.90 98.0 +1.31 5.05 101.0 +1.10
( Syria) 4 4.95 99.0 +1.23 5.01 100.2 +1.23
6 5.00 100.0 +0.98 5.01 100.2 +1.21
Terazosin, Intas 5 1 4.98 99.4 +1.52 5.05 101.0 +1.12
Pharmaceutical 2 4.92 98.4 +1.17 5.02 100.4 +1.22
(India) 4 5.01 100.2 +1.04 4.96 99.2 +1.81
6 5.05 101.0 +1.13 4.98 99.6 +1.18
Terazosin 5 1 5.02 100.4 +1.85 4.99 99.8 +1.30
Accord 2 5.00 100.0 +1.57 5.00 100.0 +1.22
(Brittan) 4 4.98 99.6 +1.38 5.03 100.6 +1.52
6 4.99 99.8 +1.29 5.01 100.2 +1.11

* Average of three determinations.
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Comparison of the methods used, no standard supply tools were available for

In order to demonstrate the efficacy of the  the determination of terazosin in pharmaceutical
proposed methods and their success in estimating of preparations in British pharmacopeia (25). (Table 6
tirazosin in tablets, a standard addition method was  and Fig. 10).
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Figure 10. Calibrations standard addition graph for the spectrophotometric determination of 1 pg/mL
terazosin tablets of origin (a) Syria, (b) India, (c) Brittan.
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Figure 10. Calibrations standard addition graph for the spectroflurimtric determination of 1 pg/mL
terazosin tablets of origin (a) Syria, (b) India, (c) Brittan.

Table6. Determination of terazosin in pharmaceutical preparations by standard addition method

Pharmaceutical preparation  Certified value Amount present Drug content found (mg)
(mg) (ng/ml) Present Standard addition
method* procedure
Spectrophotometric method
Prosta-nor Al-Fares ( Syria) 5 1 5.01 5.08
Terazosin, Intas 5 1 4.98 4.90
Pharmaceutical (India)
Terazosin Accord (Brittan) 5 1 5.02 5.17
Spectroflurimetric method
Prosta-nor Al-Fares ( Syria) 5 1 4.98 5.05
Terazosin, Intas 5 1 5.05 5.02
Pharmaceutical (India)
Terazosin Accord (Brittan) 5 1 4,99 4,98

The results obtained in Figu. 11 and Table5  determination of terazosin are simple, rapid and
have shown that the standard addition method is in  sensitive. Its advantageous over many methods with
good agreement with the proposed method, respect to its higher sensitivity, which permits the

indicating that the proposed method is selectively. determination up 0.1 and 0.05 pg/ml for the
spectrophotometric and spectroflurimetric method
Conclusion: respectively.
The  proposed  methods for  the
spectrophotometric and spectroflurimetric

781



Open Access
2021, Vol. 18 No.1 (Suppl. March)

Baghdad Science Journal

P-1SSN: 2078-8665
E-ISSN: 2411-7986

Authors' declaration:

- Conflicts of Interest: None.

- We hereby confirm that all the Figures and
Tables in the manuscript are mine ours. Besides,
the Figures and images, which are not mine ours,
have been given the permission for re-
publication attached with the manuscript.

Ethical Clearance: The project was approved by
the local ethical committee in Mosul University.

Reference:
1. Tehranchi A, Razaei Y, Khalkhali H, Rezaei M.
Effects of terazosin and tolterodine on ureteral stent
related symptoms: a double-blind placebo controlled
randomized clinical trial. Int Braz J Urol. 2013;
39(6):832-40.
Yong Y, Xiao-feng Z, Han-zhong L, Wei W, Yong Z,
He X, et al. Efficacy and safety of combined therapy
with terazosin and tolteradine for patients with lower
urinary tract symptoms associated with benign
prostatic hyperplasia: a prospective study. Chin Med
J. 2007;120(5):370-4.
Yi B, Bin L, Yang Z, Feng W, Lei H. Simultaneous
determination of 5 kinds of a-receptor antagonists in
antihypertensive health foods by high performance
liquid chromatography-tandem mass spectrometry. J
Food Safety Qual. 2019; 10 (6): 1565-1570.
Shrivastava A, Gupta V B, alidated V. HPLC and
HPTLC methods for simultaneous determination of
some ol-adrenoreceptor Blockers. Lat Am J Pharm.
2012; 31(2): 279-86.
Walash M I, Belal F, Fathy M E, Borg H.
Simultaneous HPLC determination of four a-blocker
drugs using time programming technique. Anal Chem
Letters. 2017; 7(4).
Shrivastava A, Abhishek P, Vipin B. Stability
indicating HPTLC determination of terazosin in tablet
formulation. World J Anal Chem. 2013; 1(3): 31-36.
Hassanein A, Salahuddin N, Matsuda A, Hattori T,
Elfiky M. Fabrication of electrochemical sensor based
on layered double hydroxide/polypyrrole/carbon
paste for determination of an alpha-adrenergic
blocking agent terazosin. Electro Anal. 2018; 30(3):
459-465.
Kiranmai S, Reddy YV, Venu M, Madhuri C, Anitha
K, Madhavi G, et al. Determination of terazosin by
using poly (congo red) modified carbon paste
electrode. Anal Bioanal Electrochem. 2017; 9(2):
154-163.
Roushani M, Jalilian Z, Nezhadali A. A novel
electrochemical sensor based on electrode modified
with gold nanoparticles and molecularly imprinted
polymer for rapid determination of terazosin. Colloids
and Surfaces B: Biointerfaces. 2018; 172:594-600.
10. Atta N F, Galal A, EI-Ads E, Hassan S H. Cobalt
oxide nanoparticles grapheme ionic liquid crystal
modified carbon paste electrochemical sensor for
ultra-sensitive determination of a narcotic drug. Adv
Pharm Bull. 2019; 9 (1): 110 -121.

782

11.Yasaman S, Khadijeh N, Mandana A, Mika S,
Habibollah  E.  Palladium  nanoparticles in
electrochemical sensing of trace terazosin in human
serum and pharmaceutical preparations, Mate Sci
Eng. 2017; 75:368-374.

12. Alankar S, Lalita D. Spectrophotometry method for
the determination of terazosin in tablet formulation.
World J Anal Chem. 2016; 4(1):11-16.

13. Nagaraja K, Ranga G V, Rami N. Spectrophotometric
determination of terazosin in tablet dosage form
World J Pharm Res. 2015; 4(1):875-881.

14.Ramachandra B, Naidu N V. Determination of
terazosin by MBTH and BPB reagents using
spectrophotometric technique. Int J Pharm Anal Res.
2016; 5(4): 630-643.

15.Sasikala M, Priyanka P, VinodKuma T,
Venkateshwar G. Spectrophotometric estimation of
drugs using N-bromosuccinamide and indigo carmine
couple. Int J Sci Engin Res. 2015;6 (12):1166-1185.

16. Ibrahima A M, Hendawya H A, Hassan W S, Shalaby
A |, EIMasry S M. Determination of terazosin in the
presence of prazosin: Different state-of-the-art
machine learning algorithms with UV spectroscopy.
Spectrochimica Acta. 2020; 236(118349).

17. Tirupathi B, Venkateshwarlu G. Oxidative
spectrophotometic estimation of drugs using KMnO,
and methyl orange as dye. IntJ Pharm Sci Res. 2016;
7(1): 174-180.

18. Vishnuvardhan B R, Venkateshwarlu G. Quantitative
determination of drugs and pharmaceuticals using
chloramines-T and methyl orange as dye. World J
Pharm Res. 2018; 7(12): 658-669.

19.Omar M A, Mohamed | A, Derayea S M, Hammad M

A, Mohamed A A. An efficient spectrofluorimetric

method adopts doxazosin, terazosin and alfuzosin

coupling with orthophthalaldehyde: Application in

human plasma. Spectrochimica Acta. 2018; 195: 215-

222.

Hammad M A, Omar M A, Salman B I. Utility of

hantzsch reaction for development of highly sensitive

spectrofluorimetric method for determination of
alfuzosin and terazosin in bulk, dosage forms and

human plasma. Luminescence. 2017; 32(6):1066-

1070.

Xiaozhen G, Hao W, Shiwen G, Yating S, Juanli D,

Panpan Z, et al. Highly sensitive fluorescence

methods for the determination of alfuzosin,

doxazosin, terazosin and prazosin in pharmaceutical

formulations, plasma and urine. Anal Sci. 2016;

32(7): 763-768.

Little T A. Method Validation Essentials, Limit of

Blank, Limit of Detection, and Limit of Quantitation.

Bio Pharm Int. 2015; 28(4): 48-51.

23.Delvie R. Principles of Quantitative Chemical
Analysis”, International Edn., McGraw-Hill Inc.
Singapore; 1997. 498 p

24.Bosque J M, Lopes E A, Campana M G. Data
analysis in the determination of stoichiometries and
stability constants of complex. Anal Sci. 2003; 19:
1431-1739.

25. British Pharmacopoeia. CD-ROM. London: The
Stationery Office Ltd. Norwich NR3 1GN. 2011.

20.

21.

22.



Open Access Baghdad Science Journal P-ISSN: 2078-8665
2021, Vol. 18 No.1 (Suppl. March) E-1SSN: 2411-7986

Y G g aladiandy A gal) Gl Y (B a9 il (g a9y ol g (Aukal) il
s AL alus ana PIC ST SEES

Gl cdaasa cdha gall daalan A juall o 5lall 4y 3 A4S (e LasS)) ol
:ladal)

dira paliaial Guld o (A) ddpbal) 48kl aaiad | s )l a8 GRS 5 Griula s Gdthasay (i Hh Ciay o
Sisa sl 545 apall Ul vie 3 Amalal) 4lls aliial) Al Ty 3 Y e Y1 g (s Sl Bl e 2 351 pnl
5a5 3 LedY) (il a3 31 3.5 Aaelal) A0 e a8 508 o cpanns Sl KU SLeaY) Ll e aaiad (B) ikl
8-0.1 S chse Gan jm o5l Gkl Gl el 345 5000 dase Jsky Siesl 556 e YY) sl
& Ol el A~y sy shall IS Gulad o3 il e By A i phall jille/al 2 5 Sile 7-0.055 )'-'\ﬂﬂ/l‘)'c;)séh
A sl Gal Y

.Oguj‘}\‘)gﬁd\:\é:daﬂéﬂ\ ‘I«,U'.'MJJJM\ ‘@ﬁY\@;ﬂ\MsQﬁuﬁY\:\@m;%M\ﬁm\

783



