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ABSTRACT

A direct, smple and sensitive visible spectrophotometric method for
racecadotril determination in bulk and its formulations is described. It is
based on the formation of pink colored species by condensation reaction
between drug and 2,4-DNP, followed by substitution with nitro methanein
non aqueous medium under alkaline conditionsand exhibitsi __ at 560nm.
Regression analysis of Beer-Lambert plots showed good correlation in the
concentration range (20-60) ptg/ml. The proposed method is applied to com-
mercial available formulations and the results are statistically compared
with those obtained by the reported UV reference method (methanol as
solvent 1. at 231nm) and validated by recovery studies. The results are
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found satisfactory and reproducible.

INTRODUCTION

Racecadotril (RCT)™ (Figurel) isan anti diarrhedl
drug and ord enkephainaseinhibitor. Chemicalyitis
(RS)-benzyl N-[3-(acetylthio)-2-benzyl propanoyl]
glycinatewith empirical formulaof C, H,,NO,Sand
representing molecular weight of 385.476. Itisawhite
crystaline powder that issolublein methanol, ethanal,
acetonitrileand dichloromethane. Thedrugismainly
used for the treatment of acute diarrhea of bacterial
and vira aetiology. The drug acts by inhibition of
enkephalinase, thisproducesanincreasesinthelevels
of enkepdinsthat act in the enterocyate, thusinhibits
hyper secretion.

In literature, several analytical methods such as
HPLCZ8, HPLC tandem MS7™, HPTLCE, NMR,
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spectrophotometry and spectrofluorometry!d, Uv/114
& visibleSpectrometrici*** have been reported for the
determination of RCT inbulk and formulations. Devala
Rao et al reported three visible spectrophotometric
methods using FC, 1,10-phenanthroline(PTL)-

ju@(

Figurel: Chemical structureof racecadotril
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FeCl.and 2,2’-Bipyridine(BPN)-FeCl, reagentsfor
thedetermination of thedrugin bulk and formulations.
For routinequality control analysis, cost effectivevis-
ible spectrophotometric methodsare required and pre-
ferred. Thefunctional groups present in the drug not
fully exploited. So, thereisascopefor development
of sensitive accurate and flexible visible spectropho-
tometric methodsfor the determination of RCT in phar-
maceutical preparations. It was noted in thelitera-
ture’>1l that ketones (keto steroids also) forms 2, 4-
dinitro phenyl hydrazone, and without prior eimina-
tion of the excess reagent, development with nitro
methanein akaline medium (Janovsky reaction) isa
basi sfor the col orimetric determination in the present
investigation. The method can be extended for the
routinequdity control anaysisof pharmaceutica prod-
uctscontaining RCT.

MATERIAL SAND METHODS
(EXPERIMENTAL)

Apparatusand chemicals

A Milton Roy UV/Visible spectrophotometer
mode-1201 with 210mm matched quartz cdlswasused
for dl spectra measurements. A Systronicsdigital pH
meter mode-362 was used for pH measurements. All
the chemicalsused were of analytical grade.

2,4-DNP (Otto,0.05%, 2.52x102M prepared by
dissolving 0.025g of 2,4-DNPinamixtureof 10ml of
methanol and 0.5ml of Conc. HCl and diluted to 50ml
with methanol) solution, Nitro methane(Otto, GR98%),
Benzyl tri methyl ammonium hydroxide (BTMAH,
Otto,40% solution in methanol), Di methyl
formami de(Otto, GR99%) were used.

Prepar ation of standard stock solution

Thestandard stock solution (Img/ml) of RCT was
prepared by dissolving 100mg of RCT in 100ml metha:
nol. Theworking standard solution of RCT (200ug/ml)
was obtained by appropriately diluting the standard
stock solutionwith the same sol vent. The prepared stock
solution was stored at 4 °C protected from light. From
thisstock solution, aseriesof standardswerefreshly
prepared duringthe andysisday.

—— Fyll Peper
Prepar ation of samplesolution

About 20 sachetswerewel ghed to get the average
wel ght and pulverized. The powder equivaent to 100mg
of RCT wasweighed, dispersed in 25ml of Isopropyl
acohol, sonicated for 15 minutes and filtered through
Whatman filter paper No 41.Thefiltrate was evapo-
rated to dryness and the residue was dissol ved asun-
der standard sol ution preparation.

Deter mination of wavelength maximum (» )

3.0ml of standard RCT solution in methanol in
10ml of cdlibrated test tubeistaken (protected against
light), 0.5ml of 2,4-DNP reagent was added and al-
lowed to stand for 20 minutes at room temperature.
Later 1.5ml of nitromethane, 1.5ml of dimethyl
formamideand 0.3ml of benzyl tri methyl ammonium
hydroxide reagent in methanol added. Thevolumewas
made up to the mark with methanol. The contentswere
shaken for 30 seconds. From the absorption spectra
(Figure 2), it was concluded that 560nm isthe most
appropriate wavel ength for analyzing RCT with suit-
ablesengtivity.

RAC-DNP
0.3
3
€ 02
=
2 01 blank
<
0 test
450 550 650
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Figure?2: Absor ption spectraof RCT-2,4DNP-NM-BTMAH
system

Analytical procedure

Aliquotsof gandard RCT solutioninmethanol (1.0-
3.0ml, 200pg/ml) were delivered into a series of 10ml
of calibrated test tubes (protected against light). 0.5ml
of 2,4-DNP reagent was added to each tube and a-
lowed to stand for 20 minutes at room temperature.
Later 1.5ml of nitromethane, 1.5ml of dimethyl
formamideand 0.3ml of benzyl tri methyl ammonium
hydroxidereagent in methanol weresuccessvely added
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to each tube. The volume was made up to themark TABLE 1: Optical characterigtics, precision and accur acy of

with methanol. The contentswere shaken for 30 sec-  Proposed method
ondsand absorbanceswereread immediately at 560nm Parameter Values
agang areagent blank. Theamountof RCT inasample 3,5 (nm) 560
was computed form the cdibration graph (Figure 3) Beer’s law limit(ug/ml) 20-60
_ Sandell’s sensitivity (ug/cm?0.001 abs. unit 0.013245033
RCT-DNP-NM-BTMAH ¥ = %B:%Xégcgllo Molar absorptivity (Litre/mole/cm) 29103.74
o 0.6 ' Regression equation Y)*
S 04 Intercept (a) -0.110
g . Slope(b) 0.010
8 Correlation Coefficient (R%) 0.998
< 0 9%RSD 1.85
0 20 40 60 80 % Range of errors(95% Confidence limits)
0.05 significance level 1.94
Concentration of RCT, pgmL™ significance level 30
Figure3: Calibration graph of RCT-24DNP-NM-BTMAH  +y = a+ b x, where Y is the absor bance and x is the concentra-
system tion of RCT in pg/ml
TABLE 2: Assay of racecadotril in phar maceutical for mulationsby proposed and reference methods
Found by Proposed
Method - *Formulations Anlw_oibnetl?iﬂg) **Amol\l/ljrih()d t F FOU&(;E)(;dRifesrgnce Pr offsel?jel[\:/lot\a/tehrgdbi/ SD
found + SD
RCT-2,4- Sachet-1 10 9.82+0.087 0.67 2.35 9.86 +£0.13 98.2 +£0.88
DNP- Sachet-2 30 29.63+0.29 0.11 2.12 29.63+0.43 98.79+ 0.99

* Sachet 1 (10mg) and Sachet 2 (30mg) of Enuff from Hetro HC company; ** Aver age + Standard deviation of six determinations,
the t- and f-values refer to comparison of the proposed method with UV reference method. Theoretical values at 95% confidence
limits, t =2.57 and f = 5.05; # Recovery of 10mg added to the pre analyzed sample (average of three determinations); Reference
method (reported UV method) using methanol (2 =231nm)
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Figure4: Probable scheme of ther eaction
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RESULTSAND DISCUSSION

Optimum operating conditionsused in the proce-
durewereestablished by adopting variation of onevari-
ableat atime (OVAT) method. Theeffect of various
parameters such astime, volume and strength of re-
agents, theorder of addition of reagentsand solvent for
final dilution of the colored specieswerestudied. The
optica characteristicssuch asBeer’s law limit, Sandell‘s
sengitivity, molar absorptivity, percent relative tandard
deviation, (ca culated from thesix measurementscon-
taining 3/4" of theamount of the upper Beer’s law lim-
its), Regression characteristicslike standard deviation
of dope(S,), standard deviation of intercept (S), stan-
dard error of estimation (S)) and % rangeof error (0.05
and 0.01 confidence limits) were cal culated and the
resultsaresummarizedin TABLE 1.

Chemistry of colored species

In the present investigation, the method involves
initialy theformation of condensation product fromdrug
with 2,4-DNPH reagent and then followed by substi-
tution with nitro methanein the presenceof BTMAH
asthedrug possesstheketo group (Figure4-Scheme).

CONCLUSION

Thereagents utilized in the proposed method are
normal cogt, reedily availableindl laboratoriesand small
scale pharmaceutical industriesand the procedures do
not involveany critical reaction conditionsor tedious
sampl e preparation. The proposed method can beused
asdternativemethodto reported onesand providewide
choicefor theroutine determination of the RCT de-
pending upon theavailability of chemical and Stuation
arising dueto the presence of concomitants.
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