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Abstract:

A new, simple, sensitive, accurate, selective method has been developed for the determination of
Tamsulosin hydrochloride in bulk and in pharmaceutical dosage forms. The developed method is a
chemical derivatization method involving proton transfer from the 2,4,6-trinitrophenol ( picric acid) to
the secondary amino group of Tamsulosin in acetonitrile as a solvent to form a yellow charge transfer
complex exhibiting maximum absorption (A max) at 400 nm. The method was linear in the concentration
range [1-12 pg/ml] with correlation coefficient (R%= 0.9979), intra-day, inter-day precision (as
RSD)and accuracy were determined. The obtained results were statistically validated .The method was
successfully applied to the determination of Tamsulosin hydrochloride in tablets. The percentage
recovery was 102.3 % = 0.591 (n=5).The developed method is considered to be simple, accurate and
specific for Tamsulosin HCI determination as raw material or in tablets.

Key words: Tamsulosin Hydrochloride, Picric Acid, Chemical Derivatization, Charge Transfer
Reaction, Spectrophotometer.
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BPH Benign prostatic hyperplasia

RSD Relative standard deviation

HPLC | High-performance liquid chromatography

LOD Limit of detection

LOQ Limit of quantification

SD Standard deviation

Introduction:
Tamsulosin ~ is  chemically  (R)-5-(2-{[2-(2-

ethoxyphenoxy) ethyl] amino} propel)-2-methoxy
benzene-1-sulfonamide (figure 1) [1]. This
medication is used by men to treat the symptoms of
an enlarged prostate. It is known as an alpha 1
adrenoceptor blocker, used in the symptomatic
treatment of benign prostatic hyperplasia (BPH)
[2,3,4] . Tamsulosin is used to treat men who are
having problems of urinating because of BPH. It is
not approved for the treatment of high blood
pressure, which can provide relief in some cases
within 48 h. Tamsulosin also assists the passage of
kidney stones by the same mechanism of muscle
relaxation via alpha antagonism [5] .As literature
showed it was commonly analyzed by HPLC in
dosage forms or plasma[6-14] and fewer methods
by spectrophotometer [ 15,16,17].

Among the various methods available for the
guantitation of drugs, spectrophotometry continues to
be the most convenient analytical technique, because
of it’s simplicity, accuracy, low cost and wide
availability in most quality control laboratories [18].
Picric acid has been used as a derivatizing reagent in
the development of spectrophotometric methods for
the determination of many pharmaceuticals.
Tamsulosin is bearing a secondary amino group, and
is a potential candidate for the reaction with picric
acid based on charge transfer complex formation
[19,20,21] .In the present investigation, a new
simple, rapid, accurate , and cost effective visible
spectrophotometric method has been developed for
the estimation of Tamsulosin HCI as raw material
and in tablet dosage form.

Figure (1): Chemical structure of Tamsulosin

Materials And Methods:

Materials:

Picric acid (2,4,6-trinitrophenol )

( Pure 99.8%,Merck,Germany).

Acetonitrile ( analytical grade,pure 99%,Needham
Market.Suffolk

England ).

Pharmaceutical grade of tamsulosin hydrochloride ,
certified to contain 99.90% ( origin from Nifty
pharma PVTLTD -India) was kindly supplied from
Unipharma for pharmaceutical industries (Syria) as a
gift.

Tamsulosin tablets nominally containing 0.4 mg
Tamsulosin hydrochloride per tablet, which were
purchased from local market .

Apparatus:
-Optizen pop UV-Visible recording
spectrophotometer.

Ultrasonic,Branson 200.-
- A SHIMADZU analytical balance with 0.01 mg.
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Standard solutions and reagents:

Tamsulosin HCI stock solution (20 pg/mL)
was prepared by dissolving 0.8 mg of standard
material in 40 ml acetonitrile. Stock solutions were
protected from light and kept refrigerated at 4C°.
The stock solution was further diluted with the same
solvent to obtain the other dilutions.

A Solution of 0.3% w/v reagent (picric acid) was
freshly prepared by dissolving 150 mg picric acid in
50 ml acetonitrile.

Procedures:

Procedure of preparing standard series of
standard drug:

Aliquots of the working standard solution of
Tamsulosin HCI were transferred in a series of 10
ml volumetric flask to give final concentrations of
1-12 pg/ml . 1.5 ml of picric acid (0.3%w/v ) was
added to each flask and diluted to the volume
with acetonitrile. Flasks then were shacked well and
allowed to stand for 30 minutes to complete the
reaction. The absorbance was measured for each
flask at 400 nm against blank reagent prepared
similarly. The drug concentration was calculated
from the corresponding regression equation of the
calibration graph.

Procedure of determination Tamsulosin HCI in
commercial tablets:

Twenty tablets of labeled claim 0.4 mg of
Tamsulosin were weighed accurately . An average
weight of each tablet was determined. An
accurately weighed quantity of powder equivalent

to 2 mg of Tamsulosin was transferred into 100ml
volumetric flask and sonicated for 10 min with 40
ml of acetonitrile and dilute with water to the
volume. The contents were mixed well then filtered
rejecting the first portion of filtrate. The prepared
solution concentration is 20 pg/ml. A 30 ml of 20 pg
/ml solution was further diluted to 100 ml with
acetonitrile to give final concentration of 6 pg/ml.
Aliquots of the tablets solution were treated as under
the general recommended procedures for the
reaction with picric acid. Then the concentration of
the drug was calculated using calibration curve.

Results And Discussion:

Absorption spectra:

Tamsulosin HCI shows maximum absorption at 224
nm using acetonitrile as a solvent (Fig.2.a) as well as
in methanol [22]. The formation of complex based
on the reaction between picric acid as Lewis
acid[ 23,24](electron acceptor) and Tamsulosin as
electron donor, at the same time the proton of the
hydroxyl group of picric acid will transfer to the
secondary amine of Tamsulosin. Molecular
interactions between electron donors and acceptors
are generally associated with the formation of
intensely colored charge-transfer complexes which
absorb radiation in the visible region[25].

The absorption spectra of the yellow colored
products were recorded at 300-600 nm against the
corresponding blank solution. The resulted product
showed maximum absorbance at 400 nm as shown
in (Fig.2.b)
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Figure(2): Tamsulosin HCI spectra using acetonitrile as a solvent (a) Absorption Spectra of the product after
derivatization (b)

Effect of reagent concentration on complex
formation

It was found, that absorbance increases with
increasing picric acid concentration and gave its
maximum value by using the concentration of 0.3%
wi/v of picric acid as shown in figure (3).
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Figure (3): effect of the concentration of reagent on
the absorption of the resulted product.

Effect of reagent volume:

It was found, that absorbance increases with
increasing picric acid volume and gave its maximum
value by using 1.5 ml of 0.3% w/v of picric acid
then it decreases as shown in figure (4).
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Figure (4): effect of the volume of the reagent on
absorption of the resulted product

Effect of the solvent on reaction

Acetonitrile  was an appropriate solvent, since it
dissolved both of picric acid and Tamsulosin HCI as
well, while dichloromethane was not suitable , because
it did not dissolve the drug, and chloroform showed
unstable results. Tamsulosin HCI is sparingly soluble
in water, so it was avoided as a solvent.

Time Effect on reaction

It was found, that absorbance increases with increasing
waiting time and reached its maximum value after 30
minutes then it decreases as shown in figure (5).
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Figure (5): effect of time on absorption of the resulted
product

Validation of the proposed method [26]
Linearity
The correlation coefficient (R%) of the formed product
was 0.9979 indicating good linearity
(Figure .6 )The limit of detection (LOD) and limit of
quantification (LOQ) for the proposed method were
calculated using the following equations:
LOD=336/S,LOQ=1006/S
Where o is the standard deviation of intercept. S is the
slope of calibration curve. The results are summarized
in table 1.

0o y=0084-002M8

: : : : Reogm

B -
05 1 : : ]

N

Absorption
i

(=]

0 i 4 B g 10 12 14
concentration| ppm)

Figure (6): Calibration graph for Tamsulosin after
derivatization with picric acid
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Table (1): Quantitative parameters of the proposed
method.

Value parameter
Time of reaction 30 min
Stability of color 5 hours

Beer's law limits 1-12 (ug/ml)
Molar absorptivity (1.mol™ cm™) 24891

Regression equation Y=0.0684 X-0.0248

Correlation coefficient (R?) 0.9979
slope 0.0684
intercept 0.0248

LOD 0.16 pgml™

LOQ 0.48 ug ml™”

X is the concentration of Tamsulosin HCl pg ml™,
Y is absorption

Accuracy and precision:

They were checked at three concentration levels,
five replicate measurements were recorded at each
concentration level. Accuracy was calculated as
percent Recovery.

Precision was estimated as relative standard
deviation. The calculated relative standard
deviations were less than 2% indicating a good
precision of the proposed procedure at both levels of
inter-day and intra-day precision, the results are
summarized in table 2.

Table (2): Accuracy and precision of the proposed method for the determination of Tamsulosin HCI

Precision
Inter —day Intra- day %0 Concentration
RSD* Recovery RSD* Recovery +SD"% Accuracy™ % (ng/ml)
+SD*0% yESL o
0.735 99.27+0.73 1.537 99.51+1.53 99.5% 2
0.857 96.82+0.83 0.998 97.183+0.97 97.18% 8
0.625 100.85+0.63 0.157 101.67+0.16 101.7% 12
*n=5, SD=standard deviation, RSD=relative standard 99.45+0.886 I\/Isegzi
deviation 0897 RSD*
Determination of Tamsulosin HCI in tablets
The proposed method was applied on the dosage forms  Conclusion:

and the content of tablets was found to be 102.3%z=*
0.591 of the label claim (table.3)

Table (3) Application of the proposed method for the
analysis of dosage form containing Tamsulosin HCI

Dosage Label %0
form claim A}?S#(';t Reccizlsoalgy /o RSD*
(tablets) |(mg/tablet) -
Tamsulosin
(local 0.4 0.4092 102.3+0.591 0.609
market)
*n=5.

A new method which is selective , sensitive, and
rapid has been developed and appropriately
validated for the assay of Tamsulosin in bulk and
pharmaceutical formulations .The analytical reagent
is inexpensive and readily available in the most of
analytical laboratories. The method does not require
complex procedures or sophisticated equipment and
is highly suitable for routine use in quality control
laboratories.

Funding information: this research is funded by Damascus university — funder No. (501100020595).

86



- New Spectrophotometric Method for the Determination ... Younes, AmAIli and Abdalkareem

References:

1. S.Budavari. The Merck Index, 13th ed. New Jersey: Merck & Co., Inc. 2001, p612-1615.

2. A. Narayana, C. Narasimha Rao, K. Sivakumar. Spectrophotometric Determination of Bromohexine
Using Charge Transfer Complex Reaction. Indian Journal of Advances in Chemical Sciences. 2015,
3(2): 128-132.

3. A. Narayana, C. Narasimha Rao, C. Narasimha Rao, K. Sivakumar. Spectrophotometric
Determination of Esmolol Hydrochloride Using Analytical Reagents. Indian Journal of Advances in
Chemical Sciences. 2014, 2(4): 289-293.

4. J. G. Chandorkar, V. B. Kotwal, N. S. Dhande, S. G. Gurav, V. V. Pande, P. V. Yadav. A Sensitive
HPLC Method for Simultaneous Estimation of Tamsulosin Hydrochloride and its Impurity, Pakistan
Journal of Pharmaceutical Sciences. 2008, 21: 307-301.

5. J. Macek, J. Klima, P. Ptacek. Rapid Determination of Tamsulosin in Human Plasma by HPLC
Using Extraction with Butyl Acetate, Journal of Chromatography, 2004, 809: 307-311.

6. Richa Kumari P. P. Dash, V. K. Lal, A. Mishra, and P. N. Murthy . RP — HPLC Method for the
Estimation of Tamsulosin Hydrochloride in Tablet Dosage Form , Indian J Pharm Sci. 2010 ,Nov-
Dec; 72(6): 785-787.

7. N. Baby and R. Siva Kumar. Simultaneous Estimation of Dutasteride and Tamsulosin HCI
Pharmaceutical Formulations by RP-hplc, Asian Journal of Pharmaceutical Analysis and Medicinal
Chemistry. 2016,4(4), 187-193.

8. Jafar Rana S, Syed Nisar Hussain Shah Jahanzeb Mudassir Ageel Shahzad. RP-HPLC Based
Method for the Determination of Tamsulosin HCI in API, Prepared Dosage Form and Spiked
Plasma .Pak J Pharm Sci. 2019 Nov; 32 (6(Supplementary)):2779-2786

9. WT. H. Al-Shammari, A. J. M.Al- Ogaidi. Determination of Active Ingredient in Tamsulosin Drug
by Using HPLC, Iraqgi Journal of Agricultural Sciences —2022:53(3):561- 569.

10. S. Higuchi, H. Matsushima, K. I. Takanuki, H. Kammimra, T. Watanabe. Highly sensitive method
for the determination of tamsulosin HCL in plasma dialysate plasma and urine by HPLC — Electro
spray tandem mass spectroscopy, Journal of Chromatography, 1997, 695(2): 317-327.

11. N. Rao, R. K. Taiiuri, M. V. N. Raju, A. Shinde, D. D. Ramanjaneyulu. Development of a validated
RP-LC/ESI-MS-MS method for separation, identification and determinations of related substances of
Tamsulosin in bulk drug and formulation, Journal of Pharmaceutical and Biomedical Analysis,2008,
46(1): 94- 103

12. H. Matsushima, K. I. Takanuki, H. Kamimura, T. Watanabe, S. Higuchi, Highly sensitive method for
the determination of tamsulosin hydrochloride in human plasma dialysate, plasma and urine by high
performance liquid chromatography-electrospray tandem mass spectrometry, Drug Metabolism and
Disposition,2004, 26: 240-245.

13. K. Rahkonen, P. Parssinen, O. Leppanen, E. Mauriala, T. Lehtonen, M. Auriola. Determination of
Tamsulosin in Human Aqueous Humor and Serum by Liquid Chromatography-Electrospray
lonization Tandem Mass Spectrometry, Journal of Pharmaceutical and Biomedical Analysis,2007,
43(2): 606-612.

14. P. V. Choudari, A. P. G. Nikalje. Stability-indicating HPTLC Method for the Determination of
Tamsulosin in Pharmaceutical Dosage Forms, Chromatographia, 2009, 69(11): 1-5.

15. Vipin B Gupta, Prachi Saxena, Alankar Shrivastava. Spectrophotometric Estimation of Tamsulosin
Hydrochloride by Acid-dye Method, Pharm Methods. 2011 ; 2(1): 53-60.

16. Massoud Amanlou, Amin Ghazi Moghadam, Maliheh Barazandeh Tehrani and Effat Souri,
Validated Spectrophtometric Method for Determination of Tamsulosin in Bulk and Pharmaceutical
Dosage Forms, Iranian Journal of Pharmaceutical Research (2014), 13 (1): 81-86

87


https://www.ncbi.nlm.nih.gov/pubmed/?term=Kumari%20R%5BAuthor%5D&cauthor=true&cauthor_uid=21969754
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dash%20PP%5BAuthor%5D&cauthor=true&cauthor_uid=21969754
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lal%20VK%5BAuthor%5D&cauthor=true&cauthor_uid=21969754
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mishra%20A%5BAuthor%5D&cauthor=true&cauthor_uid=21969754
https://pubmed.ncbi.nlm.nih.gov/?term=Rana+SJ&cauthor_id=32024614
https://pubmed.ncbi.nlm.nih.gov/?term=Hussain+Shah+SN&cauthor_id=32024614
https://pubmed.ncbi.nlm.nih.gov/?term=Mudassir+J&cauthor_id=32024614
https://pubmed.ncbi.nlm.nih.gov/?term=Shahzad+A&cauthor_id=32024614
https://www.researchgate.net/scientific-contributions/84665149_Vipin_B_Gupta
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3658032/

- New Spectrophotometric Method for the Determination ... Younes, AmAIli and Abdalkareem

17. Swathi Mukurala, Jahanavi Bandla and Swetha kappala. Method Development and Validation of
Tamsulosin Hydrochloride by Using UV-Spectrophotometric Method. Am J Biomed Sci & Res. 2023
- 19(5).

18. Prisna JS L, Ornella M P. The Importance of UV-Vis Spectroscopy: Application in Food Products
Characterization. Scho J Food & Nutr.2018, 1(3)-.SJFN.MS.ID.000111. DOI:
10.32474/SJFN.2018.01.000111

19. A.V.V.N.K. Sunil Kumar, T.V. Reddy , C.B. Sekharan. Utility of picric acid and 2,4 dinitrophenol
as chromogenic reagents for visible spectrophotometric quantification of alogliptin. Bulletin of
Faculty of Pharmacy, Cairo University,2017 55,(1) :177-184.

20. 2El-Hawary WF, Issa YM, Talat A. Spectrophotometric Determination of Diazepam in Pure form,
Tablets and Ampoules. Int J Biomed Sci. 2007 Mar;3(1):50-55. PMID: 23675021; PMCID:
PMC3614613.

21. Younes O, Al Zehouri J, Abboud H. Spectrophotometric Method for the Determination of
Vildagliptin in Bulk and Pharmaceutical Dosage Forms, International Journal of Pharmaceutical
Sciences Review and Research ,2014,29(1):33-36

22. Manish  Kumar Thimmaraju, Venkat Rao, Hemanth.K and Siddartha.K  Determination of
Tamsulosin in Bulk and Pharmaceutical Dosage Forms by UV Spectrophotometric Method, J.
Chem. Pharm. Res., 2011, 3(5):762-767.

23. Olajire A A, Chemical Derivatization Methodologies for UV-Vsible Spectrophotometric
Determination of Pharmaceuticals, Int. J. Pharm. Sci. Rev. Res, 2012,14(2), 6-24.

24. Singh N, Ahmad A, Spectrophotometric and Spectroscopic Studies of Charge Transfer Complex of
1-Naphthylamine as an Electron Donor with Picric Acid as an Electron Acceptor in Different Polar
Solvents, Journal of Molecular Structure, 2010, 977,197-202.

25. Prashanth K N and basavaiah K, Simple, sensitive and selective Spectrophotometric Methods for the
Determination of Atenolol in Pharmaceuticals through Charge Transfer Complex Formation
Reaction, ActaPoloniae Pharmaceutica, Drug Research, 2012,69, 213-223.

26. ICH harmonized tripartite guideline, validation of analytical procedures: text and methodology,
Q2R1, International Conference on Harmonization of Technical requirements for Registration of
Pharmaceuticals for Human use, 2005.

Statements And Declarations:

Competing Interests :
- On behalf of all authors, the corresponding author states that there is no conflict of interest .

88


https://www.sciencedirect.com/journal/bulletin-of-faculty-of-pharmacy-cairo-university
https://www.sciencedirect.com/journal/bulletin-of-faculty-of-pharmacy-cairo-university
https://www.sciencedirect.com/journal/bulletin-of-faculty-of-pharmacy-cairo-university/vol/55/issue/1
https://www.researchgate.net/journal/International-Journal-of-Pharmaceutical-Sciences-Review-and-Research-0976-044X?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIiwicG9zaXRpb24iOiJwYWdlSGVhZGVyIn19
https://www.researchgate.net/journal/International-Journal-of-Pharmaceutical-Sciences-Review-and-Research-0976-044X?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIiwicG9zaXRpb24iOiJwYWdlSGVhZGVyIn19

