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“Abstract”

A sensitive, rapid and economical spectrophotamerocesses for estimation
of two drugs; methyldopa (MTD) and Fluvastatin fod (FLV), by “Sodium 1,2-
naphthoquine- 4-sulfonate (NQS)” as reagent in laaline interemediate. These
methods are digested on the forming of “complexasbng these drugs and the
chromogenic reagent (NQS). Orangish-brown colomachpdex formatted at (pH
12) andimax. 462 nm for (MTD), and orange colored at (pH 1BRi@iAnmax. 466Nnm
for (FLV). Beer’'s Law is obeyed in a concentraiaange of (4-40 pg/mL), (16-
64 pg/mL), with molar absorptivity (14.101x1K/mol.cm), (22.7x16L/mol.cm),
and correlation coefficient 0.9995, 0.9987, sudgess The detection limit and
guantification limit were (1.03x1®pug/mL, 3.12x10 pg/mL ), and (1.36x1H
ng/mL, 4.12x16 pg/mL ), successively. The suggested methods peEperity
implement to the estimation of “these drugs” in rgudorms and in their
pharmaceutical formulations.
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Introduction

Methyldopa (Fig.1), is treated “high blood praes, especially for pregnancy,
one of types including very high blood pressureultesy in symptoms other
medications are exemplary favored. It can be givgmouth or injection into a
vein [, Molar mass is 211.215 gm/mol, M.P. = 290 °C, dicalty known isa —
methyl — 3 , 4 - dihydroxyphenylalanine, is a cht@derivative (catecholamine)
21, Fluvastatin Sodium (Fig. 1), belongs to a groupnoédicines known as
“statins”, it treated along with a “suitable diet to assistéo "bad" cholesterol and
fats (such as LDL, triglycerides)” and “raise "g6ocholesterol (HDL) in the
blood”. It works by contracting the quantity of dbsterol made by the liver.
Lowering "bad" cholesterol and triglycerides andsirgy "good" cholesterol
decreases the risk of heart disease and helpsmrstrekes and heart attacks
Molar mass is 433.45 gm/mol, M.P. = 194-197&Bemically known is “sodium,
(E, 3R, 5S) — 7 - [3 - (4 - fluorophenyl) — 1 — pam — 2 — ylindol = 2 - yl] - 3, 5 -
dihydroxyhept — 6 — enoaté,

Several methods have been proposed for detetiomnaf these drugs, such as
HPLC 58, TLC 1, HPTLC®!, Flow injection analysi§!, voltammetry!1®1l UV
spectrophotometry}?13, UV-Vis. Spectrophotometriy*-26],

"Sodium 1, 2 — naphthoquinone — 4 - sulpher&lQS) has been used as a
chromogenic reagent for the spectrophotometric rotation of many
pharmaceutical amines. It is a popular spectrophetoc reagent due to its
efficient reactivity with both primary and seconglamines, and high reaction
rate"t7-19],
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Fig. (1): Chemical Structures of (a) Methyldopa,
(b) Fluvastatin Na, (c) NQS reagent

Aim of the study

The research aims at finding a simple, fast anch@mical spectral methods for
determination of Methyldopa and Fluvastatin Na,chyomogenic reagent NQS in
alkaline medium, As well as, the stoichiometry wasdied by mole ratio and job
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method, And the success of the proposed method¥etermination the two drugs
in pharmaceutical preparations (as tablets).

Experimental

Apparatus

UV-VIS spectrophotometer “single beam from A&mab (UK) -S60- Series
with 1 cm quartz cells”, pH meter from (Senz pHteesChina), Balance from
Mettler AB 104-S (Switzerland).

Materials

Methyldopa %99, Fluvastatin Na %99 from (SDI &am-Iraq), "Sodium 1,2-
naphthoquinone-4-sulphonate (NQS)" %97 from BDHJiGm hydroxide (NaOH)
%98 from (GCC), Ethanol %99.9 from (Scharlau).

Solutions

Methyldopa Stock solution (1000 pg/mL) An exactly (0.1000 gm) of (MTD)
“standard” were dissolved in (100 ml) distilled eat

Fluvastatin Sodium Stock solution (1000 pg/mL) An exactly (0.1 gm) of (FLV)
“standard” was dissolved in (100 ml) ethanol.

NQS (1x10’°M): was prepared by dissolving (0.2602 gm) of NQS1A0 ml)
distilled water.

NaOH (1M): was prepared by dissolving (4 gm) of NaOH in (10 distilled
water.

Procedures

Methyldopa: A 1.0ml from 500pg/mL of (MTD) was carried into 12b
“volumetric flask”, 3.5ml from16M “NQS” was added and followed by 1.0ml
from NaOH 1M. After (15 min.), the volume was sugpkented to volume by
distilled water, and was measured at 462 nm agaeagent blank”.

Fluvastatin Na: A 2.0ml from 500ug/mL of (FLV) was carried into 2bm
“volumetric flask”, 4.0ml from 16M “NQS” was added and followed by 1.0ml
from NaOH 1M. After (15 min.), the volume was slggpented to volume with
distilled water, and was measured at 466 nm agamagent blank”.

Procedures for "stoichiometric ratio"

The reactions of equivalence between thesgsdand the reagent have been
estimated by carrying out "molar ratio” and "coobns variation methods". In
these methods, "equimolar" solutions of (MTD), (BLyd “NQS” (8 x 16M),
and (6x16M), were used respectively. Varying aliquots ofJ8” were added to
constant aliquots of drugs solutions, final volur(@sml) and the absorbance were
measured at 462 nm, 466nm, respectively, oppokge“ieagent blank treated
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similarly”. While in the latter method, a series MITD-NQS, and FLV-NQS
solutions were kept at (5ml):@® 0.54.5, 14, 1.53.5, 23, ...... 50).

Application of the proposed methods

"Twenty tablets" were weighed and averages wieigtere computed. These
tablets were grinded into exact powder. An pregisetighed amount of powders
were transferred into a beaker and they were shakin50 ml of solvents and
filtered. The filtrates and the washings were atld in a 100ml “volumetric
flask”. This filtrate and the washing were diluted to the mark with solvent to
obtain final concentration as 100 pg/mL. The suggkmethods were successfully
implemented for the determination of MTD, and FLN various commercial
tablets, the results are shown in Table (2).

RESULTS AND DISCUSSION

Absorption spectra of MTD-NQS, and FLV-NQS systeagainst reagent blank
in an alkaline medium at room temperature®@5producing an orangish brown
colored product for MTD-NQS and FLV-NQS where absomaximally at
462nm, 466nm, respectively, (Fig. 2, 3), and reagkamnk against water (Fig. 4).
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Fig. (2): Absorption spectrum of MTD-NQS system against blank
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Fig. (3): Absorption spectrum of FLV-NQS system against blank
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Fig. (4): Absorption spectrum of reagent blank agaist distilled water
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Optimum conditions

For establish optimum conditions, required teation of "colored product with
maximum stability and sensitivity", the influencéwmlumes of “NQS”, addition
of “alkaline intermediate”, “reaction time” and thstability of colored product”
were studied at "room temperature {@p.

Effect of reagent concentration

The effect of reagent concentration on the reastwere studied at “room
temperature”. The reactions of MTD, FLV with reagewere to rely on the
concentrations of “NQS”. So, it's concentrationgevstudied by different volumes
of (0.01 M) NQS, while the MTD, and FLV concentoats were maintained
constant at 2Qug/mL, and 40ug/mL. The color intensity was found to increase
with addition of NQS up to a particular concentratand then either decrease or
remain steady, the highest absorption intensityevegtained when the volumes of
NQS were 3.5ml, and 4 ml of ( 0.04 ) NQS, respectively, Therefore, these
concentrations were used to prepare calibrationvesyias shown in Fig. (5, 6).
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Fig.(5): Effect of conc. of NQS (0.01M) on MTD-NQ®omplex
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Fig.(6): Effect of conc. of NQS (0.01M) on FLV-NQSomplex

Effect of pH

An alkaline medium was required, because thesgsddoes not reacts with
"NQS" in acidic media, the results appeared thatahsorbances at pH < 8 were
close to O, in the acidity intermediate, these drhigve hardness to reacts with
“NQS”. Different concentrations from NaOH were tested,t besults were at
higher concentrations of NaOH (1M), with pH 12, 1%or MTD, and FLV
complexes, respectively, As illustrated in Fig.&Y.,
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Fig. (7): Effect of pH on MTD-NQS complex
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Fig. (8): Effect of pH on FLV-NQS complex

Effect of Time
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Under the "optimum conditions", the effect of reacttime of MTD, and FLV
with reagent in "alkaline medium" were constructedd the products remained
stable for 90 min., As illustrated in Fig. (9).
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Fig. (9): Effect of time on complexes.—— MTD, —A— FLV

Equivalent of the reactions

Under the "optimum conditions", (temperaturensoof NQS, pH, time) "the
stoichiometry" of the reactions between MTD, and/Rkith reagent were studied
by mole—ratio and continuous variation methods. &tpgivalence between reagent
and these drugs were 1:1 (Figs. 10, 11, 12, 13).
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Fig.(10): Mole-ratio method of MTD-NQS complex
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Fig.(11): Continuous variation method of MTD-NQS conplex
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Fig.(12): Mole-ratio method of FLV-NQS complex
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Fig.(13): Continuous variation method of FLV-NQS conplex
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The calibration curves for MTD, and FLV pure forthsough complexation with
NQS showed the linearity at concentrations randge@-d0 ug/mL), and (16-64
ug/mL), respectively, as shown in Fig. (14, 15).
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Fig. (14): Calibration curve of MTD-NQS complex
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Fig. (15): Calibration curve of FLV-NQS complex

Construction of calibration curves

Calibration curves were constructed accordinghi® optimum conditions in
Table (1).

Table (1): Optical characteristics of the calibraton curves for
spectrophotometric determination of MTD, and FLV by NQS reagent

Parameter MTD FLV
dumase (NM) 462 466
Beers law (ug/ml) 4-40 16-64
Molar absorptivity(I/mol.cm) | 14.10x2( 22.70x10

10
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Correlation coefficient (r) 0.9995 0.9987
Limit of Detection (pg/ml) 0.103 0.136
Limit of Quantification (ug/ml)| 0.321 0.412

Slope 0.6676 0.5237
Intercept 0.1546 | -0.3105
%RSD 1.4 1.5

Application of the proposed methods

In table (2), the result of determination of M&ADd FLV in the pharmaceutical
preparations (as tablets).

Table (2): Determination of MTD, and FLV in commerdal tablets
by spectrophotometric method

: Content(mg) FOUTEH(E)
Drugs formulations declared by proposed %E %Recovery
method
Aldomet 250 251.38 0.552 100.552
MTD Methyldopa 250 250.96 0.384 100.384
Apo-Methyldopa 250 250.08 0.032 100.032
LESCOL XL 80 80.55 0.688 100.688
FLV LESCOL 80 82.14 2.675 102.675
Fluva 80 81.69 2.11 102.11

Suggested interactions

Suggested interactions can be as in the follgweguations (in scheme 1): (the
drugs are associated with the reagent throughrttieeagroup)6-2%

H3C
HO.
"~ SOH Yy
NH,

HO CHg

11
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Scheme (1): Suggested interactions

Conclusion

These methods described here is simple, rapmyanient and do not requires
special working conditions unlike many other repdrimethods. The procedures
showed shorter reactions time, stable colored spawith inexpensive reagents.
The determination can be performed at room temperaand do not require
heating step. The proposed methods can be appliddtérmination of MTD, and
FLV in pharmaceutical preparations (Tablet).
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