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ABSTRACT

A simple and sensitive spectrophotometric method in visible region has
been developed and validated for quantification of tadalafil bulk drug and
pharmaceutical dosage forms. The method is based on the oxidative
coupling reaction of 3-methyl-2-benzothiazoline hydrazone (MBTH) with
tadal afil inthe presence of ferric chlorideto form green col oured chromogen
with absorption maximum at 676 nm. Beer’s law is obeyed in the
concentration range of 2— 12 pg/mL with correlation coefficient 0.999, limit
of detection and quantification were 15.72 ng/mL and 52.63 ng/mL
respectively. When marketed tablet formul ationswere analyzed, the results
obtained by the proposed method were in good agreement with labeled
amounts. The developed method was validated statistically as per ICH
guidelines. Satisfactory recovery from the spiked samples suggests no
interference of any excipients present in the formulations. The devel oped
method is simple, sensitive and can be successfully employed in routine
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INTRODUCTION

Tadalafil, which is chemically (6R,12aR)-
2,3,6,7,12,12a-Hexahydro-2-methyl-6-(3,4-
methylenedioxy- phenyl) pyrazino [20,10:6,1] pyrido
[3,4-b] indole-1,4-dione, isan oraly administered drug
used totreat mal e erectile dysfunction (impotence) and
pulmonary arteria hypertension.

A detailed literature survey reveal ed that severa
analytical methods are reported for the determination
of tadd afil by high performanceliquid chromatography
(HPLC)24 high performancethinlayer chromatogra-
phy (HPTLC)®, gaschromatography-mass spectrom-
etry (GC-MS)® and spectrofluorimetry!™. Thelitera-

turesurvey reveded that few visible spectrophotomet-
ric methodsreported for quantification of tadalafil by
using bromophenol blue (BPB) dye, folinciocateure-
agent in the presence of 4% NaOH solution, sodium
nitroprusside and hydroxyl amine® 9. Thereported
spectrophotometric methods are not much sensitive;
require high concentration of organic sol ventsand ex-
traction procedures. Therefore, thereisaneed for new
simple, specific and sensitive spectrophotometric
method for quantification of tadalafil inthe presence of
low concentration of sol vent without any extraction pro-
cedures'®, From literature, we cameto know that,
thereisno visible spectrophotometric method available
for quantification of tada &fil by usng MBTH reagent.
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Thiswork presentsasimple, specificand sengitive
vig blespectrophotometric method for thequantification
of tadd &fil based onitsoxidativecouplinginteractionwith
3-methyl-2-benzothiazoline hydrazone (MBTH). The
proposed method wasvaidated as per ICH guidelines.

EXPERIMENTAL

Doubl e-beam Shimadzu UV-Visible Spectropho-
tometer 1800, with spectra bandwidth of 1.0 nm, wave-
length accuracy + 0.1 nm and a pair of 1cm path length
matched quartz cellswere used to measure absorbance
of theresulting solution.

Tadalafil standard gift sample was provided by
Mylan Pharmaltd, Hyderabad, India. The commer-
cially available tablet dosage forms Tazzle 10 (Dr
Reddy’s Laboratories Ltd, Hyderabad) and Megalis
20 (Mecleods Pharamceutical Ltd, Hyderabad) were
acquirefrom local pharmacies. Theanalytical grade
MBTH reagent, ferric chloride and methanol were pur-
chased from Sdfinechemicas, Mumbai.

Prepar ation of standard stock solution

The standard stock solution (1mg/mL.) of tadal &fil
was prepared by transferring 10 mg of tadalafil in 10
mL volumetric flask and volume was made up to the
mark with methanol.

Method validation

Themethod wasvalidated for linearity, precision,
accuracy, selectivity and sengitivity by thefollowing pro-
cedures.*Z
Linearity

Aliquotsof taddafil stock solutionsweretrandferred
into aseriesof 10 mL volumetric flask and add ague-
ous solutions of 0.3% MBTH (2 mL) and 3% ferric
chloride solution (2 mL). Thevolumewasthen made
up to the mark with methanol to prepare a series of
standard solutions containing 2-12 pg/mL. The solu-
tionswerekept asidefor 5 min. Absorbance was mea-
sured at 676 nm against blank. The calibration curve
was constructed by plotting the analyte absorbance
againgt theconcentration (ug/mL).

Sengitivity
Thesengtivity of themethod wasdetermined with
Hnalytical CHEMISTRY o

respect to LOD and LOQ. The LOD and LOQ were
separately determined based on standard calibration
curve.
Precision

Precision of the method was determined by intra-
day precision and inter-day precision variationsas per
ICH guiddines. For bothintra-day precisionand inter-
day precision of the samples containing tadaafil 4, 8,
and 12ug/mL were analyzed six times on the same day
(intra-day precision) and for three consecutivedays (in-
ter-day precision). The% RSD wasca cul ated.

Accuracy

The accuracy of the method was determined by
caculating recoveriesof taddafil by themethod of stan-
dard additions. Tablet powder (TAZZLE-10 and
MEGALIS 20) equivaent to 10 mg of tadalafil was
tranderred intothreedifferent 25 mL volumetric flasks
andtoit 80%, 100% and 120% of purebulk drugwas
added respectively andtothis0.3%MBTH, 3% ferric
chloride solutionswereadded. Findly, thevolumewas
made up to the mark with methanol and analyzed by
using methanol-reagent as blank. The amounts of
tadalafil were estimated by measuring absorbance at
gppropriatewavelength 676 nm and recovery wasveri-
fied by estimation of drug intriplicate preparations at
each specified concentration level.

Assay of tadalafil in itsdosagefor m:

Theaccuratequantity equivaent to 10mg of active
ingredient was dissolved in methanol and thevolume
was made up to 10 mL to get the stock solution of 1
mg/mL. Subsequent dilutionsof thissolutionweremade,
toit agueoussolutionsof 0.3% MBTH (2mL) and 3%
ferricchloridein distilled water (2 mL) were added.
The solutionswerekept asidefor 10 minand stirred
occasionaly. Thesolutionswerefinadly madeuptothe
mark with distilled water and the absorbance of the
green col oured chromogen was measured at 676 nm
against the corresponding reagent blank and andyzed
for drug content and their resultswerestatistically vali-
dated.

RESULTSAND DISCUSSION

This method is based on the oxidative coupling
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Figurel: UV Spectrum of tadal afi

reaction. MBTH gets oxidized and formsan el ectro-
philicintermediate. Thisintermediatereactswith tada fil
inthe presenceof ferric chloride. MBTH on oxidation
with ferric chlorideloosestwo e ectronsand one pro-
tontoform an electrophilicintermediate, whichisthe
active coupling species, reactswith the coupler by eec-
trophilic attack onthemost nucleophilic Steof tadal &fil
toformagreen colored species. (Scheme-1) and mea-
sured the absorbance of green colour chromogen at
676 nm (Figure-1).

The devel oped method was statistically validated
as per ICH guidelines, followsthe Beer’s law in the
concentration rangeof 2 - 12 pg/mL with regression

0
0 —‘—-—/
Green colour chromogen

Scheme1: Couplingreaction mechanism between MBTH and Tadalafil.

TABLE 1: Optimum conditionsof the proposed method

Parameter Value
Absorption Wavelength (nm) 676
Range (ng/ml) 2-12
Limit of Detection (ng/ml) 15.72
Limit of Quantification (ng/ml) 52.63
Correlation Coefficient (r?) 0.999
Slope (m) 0.038
Intercept (c) 0.28

Regression eguation Y =0.038x+0.28

TABLE 2: Assay of tadalafil in commercial tablets

L abel
claim Amount of
Brand or Meandrug RSD % Drug
name b found (mg) (%) estimated
tablet
+ SD (n=3)
(mg)
Igzz'e 10 9.98:003 0.3 99.8
g"oega“s 20 198+ 025 1.26 99

TABLE 3: Precision of theproposed method

Intraday Inter-day Precision

Precision (n=6) (n=6)
Concentration Amount
(ng/mL) found Amount
%RSD found (mg) % RSD

(mg) :ESD
+SD
4.2+

4 015 0.35 4.14+0.03 0.73
7.9+

8 0.04 0.5 8.1+0.52 0.64
11.8+

12 0.06 0.5 11.9+0.025 0.21
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equation Y = 0.038 x + 0.28 and correlation value (TABLE-2). Thesamplerecoveriesinformulationwere

0.999. The LOD and LOQ vauesare15.72 and 52.63

in good agreement with their respective label claim

ng/mL respectively (TABLE-1). Theamount of drug  which suggested nointerference of formul ation excipi-
wasfoundto be 99.8 and 99 % for tablet formulations  entsin the estimation. Also the % RSD for both the

TABLE 4: Accuracy of theproposed method

Recovery Theoritical content Amount found(mg) +SD RSD
Analyte level (mg) (n=3) % Recover ed (%)
80 18 17.9+0. 02 99.9 0.11
(Tlagrﬂge)lo 100 20 20.1+0. 04 100.1 0.19
120 22 22.2+0.02 100.9 0.09
. 80 18 18 +0. 03 100 0.16
('\ggfnaé')s 20 100 20 19.4+0. 02 97 0.10
120 22 23.5+0. 03 102 0.13

tablet analysisand recovery studieswaslessthan 2% Mannavalan; International Journal of

indicating high degreeof precison (TABLE-3) and ac-
curacy of the proposed method (TABLE-4).

CONCLUSION

It isconcluded that the proposed method wasfound
tobesmple, sengtive, accurateand precisefor thequan-
tification of tadal&fil in tablet dosageforms. Theassay
valueswerein good agreement with their respective
Iabelled clam. Thisspectrophotometric method hasbeen
found to be better because of itsspecificity, sengitivity,
no extraction procedures and low concentration of sol-
vent. These advantages encourage that the proposed
method can beroutingly employedin qudity control for
analyssof tadd afil in tablet dosageforms.
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