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ABSTRACT

A simple and sensitive spectrophotometric methodkeigloped for the estimation of Mycophenolic addCO)
based orthe formation of the coloured complex due to thelvement of Fe(ll) formed through the oxidation of
MYCO with Fe(lll) and O-phenanthroline.The absapptimaxima is found to be at 510nm.The method obeyB
law with in the limits (2-7 &/ml) and give reproducible results.The percentageoveries in the formulations
found to be 99.26 to 99.86 respectively.
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INTRODUCTION

Fig.1. Chemical structure of myco

Mycophenolic acid (MYCO) [1-3] is chemically knowmas(E)-6-(4-hydroxy-6-methoxy-7-methyl-3-oxo-1,3-
dihydroisobenzofuran-5-yl)-4-methylhex-4-enoic agtiy.1) Mycophenolate is potent immunmosuppresant drug
and can be used in place of the older anti-praltfee azathioprine. A very few physio-chemical noeth appeared

in the literature for the determination of MYCO parmaceutical formulations (less) and more for pitesma
samples. The methods so far reported includes T .3[€-HPLC[5], spectrophotometric (UV and visiblé)y],
GLC[8,9,10], UPLC[11], Electro chemical[12],RPLC[13]. The analytically important functional groujos$
MYCO were not properly exploited designing suitabépectrophotometric methods for the determinatibthe
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selected drug.The applications [6®(III)/PHEN System],[15-18] as the chromogeniagent is well observed in
good number of methods that were developed to m@terthe assay of drugs. Ferric salts play a prentinole in
the colorimetric determination of organic compouiiny phenols, hydroxamic acid ester and more cimaue!
compounds containing phenolic hydroxyl in their emlle react with Ferric salt in an aqueous, walel or
chloroform solution to give intense colouration daethe formation of complex.Acting as an oxidamferric salt
converts into a Ferrous salt. It can easily beectetd by the usual reagents for divalent Iron, $Xotan
Ferricyanide,O-phenanthroline, bipyridyl ortriazi@ePhenanthroline forms a complex of low absorptialue with
Fe(Ill) which functions as a better oxidant than(F§ itself. The reduction product is tris comglef Fe(ll), well
known as Ferroin. Based on its complexing tendearoy oxidising properties, Ferric salt was suggestethe
estimation of several drugs.In the present invatitig the drug was treated with excess Ferricisaler specified
experimental conditions. Acting as an oxidant,rigesalt converts to Ferrous salt which correspaiodthe drug
concentration. It was estimated by the usual rdagior divalent Iron, Ortho phenanthroline or
hexacyanoFerrate(lll).Fe (lll) along with Potassidferri cyanide or O-phenanthroline has been usearas
analytical reagent for the estimation of MYCO.Als@s clear from the literature that usage of [R¢fPhen System]
for the determination of assay of the selected) dry the author was not attempted. Therefore ig plaiper, the
author has made a valid attempt to develop a semsihd reproducible method for the assay of theQ@Y

MATERIALS AND METHODS

Instumentation:
A UV -1601,and SHIMADZU digital spectrophotometeittwlcm matched quartz cells were used for thetsglec
and absorbance measurements. A SYSTRONICS digitahgter 361 was used for pH measurements.

All the chemicals and reagents were of analyticadg and the solutions were prepared freshly. Feftllution

(Wilson Labs; 0.054%,3.32 x M),Prepared by dissolving 54 mg of anhydrous Fe@fdoride in 100 ml of
distilled water.PHEN solution(Merck,0.2%,1.1052M)Prepared by dissolving 200 mg of O-phenanthrolmé&00

ml of distilled water with warming. Ortho Phosphoscid solution (Qualigens,2.0 x 1) Prepared by diluting
1.27 ml of O-phosphoric acid to 100 ml with digtdl water.

Preparation of Standard drug solution:
A 1mg/ml solution was prepared by dissolving 100shgure MYCO in 100ml of water and further diluted get

25 ug/ml-150pug/mil.

Pharmaceutical formulations:

The tablet powder equivalent to 100 mg of MYCO weasracted with 3x25 ml of chloroform and filterethe

combined filtrate was evaporated to dryness anddbielue was dissolved in 100ml of distilled wéteachieve a
concentration of 1mg/ml stock solution. The solatiwas further diluted step wise with distilled wate get

working standard solutions and analysed under pireedescribed for bulk samples.

Procedure:

Into a series of 25ml calibrated tubes, aliquotstahdard MYCO solution (0.5 —3.0ml, &ml) were transferred
and then solutions of Fe(lll) (1.5ml) and Phen(2)0was added successively.The total volume in dkdk was
brought to 10.0 ml with distilled water and heafied 30 min in a boiling water bath.After cooling toom

temperature,2.0ml of O-phosphoric acid was addedyblume in each flask was made up to the mark eigttilled

water.The absorbance of the coloured complex isolut/as measured after 5 min at 510 Rig(2) against a
reagent blank prepared simillarly. The contenhef drug was calculated from it's Beer'pl&id.3)

RESULTS AND DISCUSSION

The optimum conditions for this method were estdidd by varying one parameter at a time and kegpagthers
fixed and observing the effect produced on the dizswe of the coloured species. Beer's law limig]ar
extinction coefficient, Sandell's sensitivity arefjression characteristics of the method are pregeéntTable-1. The
relative standard deviation and % range of erreradso given in Table-1. Recovery studies wereiedmout by
addition of known standard drug solution to prelyred sample solution. Results of recovery studiese
presented in Table-2.The interference studies & dbtermination of MYCO in pharmaceutical formwas
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revealed that the normally existing excipients additives like hydroxyl propyl cellulose, lactosarboxy methyl
cellulose were found not to interference even whr@sent in excess.

TABLE:1 Optical characteristics, precision, accurag of the methods proposed in the determination ahyco

S.No | OPTICAL CHARACTERISTICS Fe(Il)/Phen

1 Amax(NM) 510

2 Beer's Law limits(ug/ml) 2-7.5

3 Molarabsorptivity(I mclcn™) 3.0x1¢

4 Correlation coefficient ( 0.999¢

5 Sandell's sensitivity (Lg/ci9.001absorbance unif)  2.0x10

6 Regression equation(y=a+bc) (i)slope (b) 0205
(i) Standard deviation on intercepf[S 2.25x10°
(iii)intercept (a) 0.0002
(iv) standard deviation a) 9.705x1(*
(v)Standard error of estimatiore) 1.21x1¢*

7 Optimum photometric range (pg/ml) 1.99-5

8 Relative Standard deviation 0.4969

9 Detection limit 0.0833

10 % of range of error(confidence limit) (i)0.0%dgd 0.5216
(ii)0.01 leve 0.858¢

Table-2.Determinationof myco in pharmaceutical fornulations

AMOUNT FOUND

SAMPLE LABELLED AMOUNT(mg) | PROPOSED| REFERENCE METHOD
METHOD
99.97+ 0.49
Tablets — T | 200mg t=1.10 99.51+ 0.25
F=127
99.63+ 0.20
Tablets —F | 200mg t=1.70 99.86+ 0.26
F=267
99.50@ 0.62
Tablets —§ | 200mg t=0.59 99.26+ 0.49
F=1.18
99.96+ 0.26
Tablets — T | 200mg t=1.23 99.86+ 0.38
F=1.74
*Tablets from four different pharmaceutical compemj **Average + standard deviation of six deterations, the t-and F-test values
refer to comparison of the proposed method wighréference method.; Theoretical values at 95 %idence limit,F = 5.05, t = 2.57.
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Fig.2 Absorption Spectrum of Fe(lll)/Phen SYSTEM
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Fig. 3 Beer”s plot of Fe(lll)/Phen SYSTEM

Colored Complexes:
In this method,the formation of the coloured coepis due to the involvement of Fe(ll) (formed tigb the
oxidation of MYCO with Fe(lll) and O-phenanthroliffiéae structure of the complex can be regardedhas/s
below(ig.4).
MYCO+Fe(lll)» Oxidation products of MYCO + Fe(ll) + Fe(lll)
(un reacted)

Fe(lhor F&" + 3

w

Ferroin complex
Fig.4 Probable colored complex of Fe(lll)/PHEN
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CONCLUSION

The proposed method is superior in one way orratheerms of simpliCityA yax € max ,Stability of coloured species
over very few visible spectrophotometric methodsoréed so far. It can be seen from the resultseptesl above,
that the proposed method has good sensitivity Japg,. Stastical analysis of the results(Table.1) shtves the
proposed procedure has good precision and accuRasylts of the analysis of pharmaceutical fornaiest reveal
that the proposed method is suitable for the arsalyéth virtually no interference of the usual addis. The
proposed method is simple, sensitive, and relialolé can be used for routine determination of MY@Chilk
samples and pharmaceutical formulations dependiog the needs of the specific situation.
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