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ABSTRACT

A simple and sensitive visible spectrophotometric method for the determi-
nation of tiaprofenic acid in pure and dosage forms based on the formation
of colored azodye under specified experimental conditions are described.
The colored species exhibits absorption maxima at 470nm. Regression
analysis of Beer-Lambert plots showed good correlation in the concentra-
tion ranges 5-25 pg/ml. The proposed method is applied to commercial
available tablets and the results are statistically compared with those ob-
tained by the UV reference method and validated by recovery studies. The
results are found satisfactory and reproducible. This method is applied
successfully for the estimation of the tiaprofenic acid in the presence of
other ingredients that are usually present in dosage forms. The method
offers the advantages of rapidity, simplicity and sensitivity and normal
cost and can be easily applied to resource-poor settings without the need
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for expensive instrumentation and reagents.
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INTRODUCTION

Tigprofenicacid (TPA) (Figure 1) isanon-steroi-
dal, anti-inflammeatory, analgesic chiral compound that
belongstothe 2-aryl propionic acid (2-APA) classand
aso apotent inhibitor of prostaglandin biosynthesisin
vitroandinvivo, dueto theinhibition of cyclo-oxyge-
nase(COX), usedtotreat pain, especidly arthritic pain.
Chemicdlyitis(RS)-2-(5-benzoyi-2-thienyl) propancic
acid.

Itsempirica formulaisC H,,O,Srepresentingmo-
lecular weight of 260.3. It isawhitemicrocrystalline
powder that is solublein alcohol, acetone, methylene

chlorideand sparingly solubleinwater and dilute HCI
(<0.5%). Thedrugisavailableastheracemateand the
S-enantiomer possessing most of thebeneficia anti-in-
flammatory acitivity. Thedrugisabsorbed well oraly,
with an absol ute bi cavailability of around 90%. TPA
bindsextensively to plasmaabumin. Thedrugislisted
in European Pharmacopoeia-5.0™ and suggests acid-
basetitrimetric method for determination of TRPA inbulk
and tablet formulations. Some anaytical methodssuch
as HPLC23, spectrophotometry and RP-HPLCH,
Voltammetric and Spectrometry®™, PMR spectrom-
etry®, UV"8 Differential pul se Polarography!® and
enzymeimmuno assay!® have been reportedinthelit-
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eraturefor the determination of TPA in pharmaceutical
preparations. The main purpose of the present study
wasto establishardatively smple, sensitiveand vali-
dated visible spectrophotometric method for the deter-
mination of TPA in pureform and in pharmaceutical
dosageforms, sincemost of the previous methodsin-
volve sophisticated equi pmentswhich are costly and
pose problems of maintenance. Hencethey arenotin
thereach of most |aboratoriesand small scaleindus-
tries. So the authors have made some attemptsin this
direction and succeeded in devel oping themethod us-
ing SA- NaNO,- o- NA™ reagents based on thefor-
mation of colored azo dye. The method can be ex-
tended for theroutine quality control analysisof phar-
maceutical productscontaining TPA.

Figurel: Chemical structureof TPA.

MATERIALS& METHODS
(EXPERIMENTAL)

Apparatusand chemicals

A Milton Roy UV/Visible spectrophotometer
model-1201 with 10mm matched quartz cdlswasused
for all spectra measurements. Systronics model-362
pH meter was used for al the pH measurements. A
puredrug sampleof TPA wasprovided asagift sample
by Tychy industries, Hyderabad (AP) India. Surgam
Tablets purchased from market. All thechemicalsused
were of analytical grade. Sulphanilamide (SD-fine,
0.5%, 7.25x102M prepared by dissolving 500mg of
SA in25ml of acetone), NaNO, (E.Merck,2%, 0.29M
prepared by dissolving 2.0g of sodium nitritein 200ml
distilled water), a -Naphthyl Amine (BDH, 0.2%
1.40x10°M prepared by dissolving 200mg of a-NA in
100ml methanol) were prepared.

Prepar ation of standard stock solution

Thestandard stock solution (1mg/ml) of TPAwas
prepared by dissolving 100mg of TPAinitidly in 10ml
of ethanolicHCI (1:1) and followed by dilutionto 100
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ml with distilled water. Theworking standard solution
of TPA (100pg/ml) was obtained by appropriately di-
luting the standard stock sol ution with the same sol -
vent.

Samplesolution

About 10 tabletswere pul verized and the powder
equivaent to 100mg of TPA wasweighed, dispersedin
25ml of 1PA, sonicated for 30 minutes and filtered
through Whatman filter paper No 41.Thefiltrate was
evaporated to dryness and theresidue was dissolved
asunder standard sol ution preparations.

Deter mination of wavelength maximum (a )

2.5ml of Standard TPA solution wastransferred
into 10ml calibrated tube. To this 0.1ml each of
sul phanilamide, sodium nitrite, a-napthyl amine solu-
tionswereadded successively. Then total volumewas
brought to 5ml with distilled water and heated for 5min
at 70°. After immersing the tube a water bath at 20°c
for 2min, 2ml of ethanol was added and thevolumein
the calibrated tube was made up to themark with dis-
tilled water. In order toinvestigatethewave ength maxi-
mum, the above col ored solution was scanned in the
range of 400-660 nm UV-Visible spectrophotometers
against areagent blank. From the absorption spectra
(Figure 2), it was concluded that 470nm isthe most
gppropriatewave engthfor andyzing TRA with suitable
sengtivity.
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Figure 2 : Absorption spectra of TPA-SA-NANO,- a-NA
system.

Recommended procedure

Aliquots0.5ml-2.5ml, 100ugml?) of the standard
TPA solution wastransferred into aseriesof 10ml cali-
brated tubes. To this0.1ml each of sulphanilamide, so-
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diumnitrite, a-napthyl amine solutions wereadded suc-
cessively. Thentota volumewasbrought to 5ml with
distilled water and heated for 5 min at 70°. After im-
mersing thetubeawater bath at 20°c for 2 min, 2ml of
ethanol was added and the volume in the calibrated
tubewasmadeupto themark with distilled water. The
absorbance of the col ored azo dye sol utionswere mea-
sured after 5minat 470nm against areagent blank pre-
pared smilarly. The content of thedrug was computed
fromthecdibration graph (Figure 3).
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‘ R?=0.997 ~
0.25
0.2
0.15 s
0.1 7

0.05

0 10 20 30

Figure 3 : Calibration graph of TPA-SA-NANO,- a-NA
system.

RESULTSAND DISCUSSIONS

In devel oping amethod, systematic studies of the
effectsof various parameterswere undertaken by vary-
ing one parameter at atimeand controlling all others
fixed (OVAT method). The effect of various param-
eterssuch astime, temperature, natureand concentra
tion of reagents, volume and strength of reagentsand
order of addition of reagentson color development and
solvent for final dilution ontheintensity and sability of
the col ored specieswere studied and the optimum con-
ditionswereestablished. Other water miscible solvents
like methanol, ethanol, propan-2-ol and acetonitrile
werefoundto provide no additiona advantage. Sodis-
tilled water isselected asasolvent for fina dilution of
the colored species. Theoptica characteristicssuchas
Beer’s law limit, Sandell‘s sensitivity, molar absorptiv-
ity, percent relative standard deviation (ca culated from
the six measurements containing 3/4" of theamount of
theupper Beer’s law limits), Regression characteristics

—— Fyll Peper

like standard deviation of slope(S)), standard devia-
tion of intercept (S), standard error of estimation (S)
and % range of error (0.05 and 0.01 confidencelimits)
werecd culated usng MS Excel software-2003and are
showninTABLE 1.

TABLE 1: Optical characteristics, precision and accuracy
of proposed method.

Parameters Results
Amax (NM) 470
Beer’s law limit(pg/ml) 5-25
Molar absorptivity 34012.53333
(I/mol/cm)
Sandell’s sensitivity 0.007653061
(ng/cm?0.001 abs. unit)
Regression equation
*Y=at+ b x
Slope (b) 0.012
Intercept(a) 0.008
Correlation coefficient 0.997
% RSD 111
% Range of errors (95% Confidence limits)
0.05 significance level 1.16
0.01significance level 1.82

*Y =at+ b x,whereY istheabsorbanceand x isthe concentration
of TPA in pg/ml

Commercid formulationscontaining TPA weresuc-
cessfully analyzed by the proposed method. Thevaues
obtained by the proposed and reference method (UV
method in ethanolicHCI (1:1) developed inour labora
tory, A 305nm) for formulationswere compared sta-
tistically by thet-and F-test and found not to differ sig-
nificantly. Asan additional demonstration of accuracy,
recovery experimentswere performed by adding afixed
amount of thedrug to the preanayzed formulations at
threedifferent concentration levels. Theseresultsare
summarizedinTABLE 2. Theingredientsusudly present
informulationsof TPA did not interferewith the pro-
posed andytical method.

Chemistry of colored species

Alkanolsare generally determined by converting
theminto akylnitrites. Thelatter upon hydrolysisliber-
atesnitrousacid stoichiometrically. Theliberated nitrous
acidisused for diazotizing aprimary aryl amine(SA).
Thediazo compound so producediscoupledtoanamine
(NA) intheusua manner toyield adye. Inthe present
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TABLE 2: Analysisof tpain formulationsby proposed and r eference methods.

. Labeled Found by Proposed M ethods Found by Reference #% Recovery by
Method  Formulations Amount(mg)  *Amount found+SD  t E Method + SD Proposed Method + SD
TPA- Tablet-1 200 19781+ 1.03 062 122  197.46+1.14 98.90=0.51
Haem Tablet-2 300 296.91+5.27 1.02 247 295.10+ 3.35 98.97 £1.75

Tablet 1 & 2 Surgam tablets of Sanofi Aventis; * Average + Standard deviation of six determinations, the t- and f-values refer to
comparison of the proposed method with reference method. (UV). Theoretical values at 95% confidence limitst =2.57 and f =
5.05; # Recovery of 10mg added to the pre analyzed sample (average of three deter minations); Reference method (UV method)

using ethanolic HCI developed in our laboratory (A =305nm).

investigation, thefreecarboxyl group presentinthedrug
isinvolvedfor thereleaseof nitrousacid from NaNO,,
Theformed diazotizes SA, whichisturn coupled with
a-napthylamine to give a colored azo dye (Figure4-

Scheme).
o+
NH,-CH,-SO,NH, | |\‘:N‘<\i>*SOZNHZ
HNO, ———————>
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Figure4: Schemeof thereaction.

CONCLUSIONS

The procedure does not involveany critical reac-
tion conditionsor tedious samplepreparation. The pro-
posed analytical method isvalidated asper ICH guide
linesand possessreasonabl e precision, accuracy. The
method offersthe advantagesof rgpidity, smplicity, sen-
sitivity and can be used asan dternativemethod to the
reported onesfor theroutine determination of TPA de-
pending on the need and situation.
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