Available on line WWW.] OCpr.com

Journal of Chemical and Pharmaceutical Research

d Ph
\and Flay,
.\@ 'beoo

2,

\eﬁ\)o

J. Chem. Pharm. Res., 2011, 3(3):412-422

enal of Che

o'
,
“eosay

el
ISSN No: 0975-7384
CODEN(USA): JCPRC5

Different kinetic spectrophotometric methods for the determination
of Mefenamic Acid, Niflumic Acid, Mesalazine and Sliasalazine in
their pharmaceutical formulation

El-Guindi, N.M. ®, Abbas, B.M?, El-Bagary, R.l.?and Amer, E.A°

& National Organization for Drug Control and Research, Cairo, Egypt
® Department of Pharmaceutical Chemistry, Faculty of Pharmacy, Cairo University, Egypt

ABSTRACT

The objective of this research was to develop simple and sensitive three kinetic methods for the
determination of some anti-iflamatory drugs, mefenamic acid (MA), niflumic acid (NA),
mesalazine (MS) and sulfasalazine (SS) in pure form and in their pharmaceutical formulations.
The first method was based upon the kinetic investigation of the oxidation reaction of each drug
(MA, NA, MS and SS) with alkaline potassium permanganate at room temperature for fixed time
yielding a green color of manganate ion. The reaction is monitored by measuring the rate of
change of absorbance of the resulting manganate species at 610 nm. The second method is based
upon the reaction of carboxylic acid group of MA and NA with a mixture of potassium iodate
(KIO3) and potassium iodide (KI) at room temperature. The reaction is followed by measuring
the increase in absorbance at 352 nm as a function of time. The third method is based upon the
oxidation reaction of MS and SS with a mixture of iodine and potassium iodide (KI) at room
temperature. The light brown color is followed by measuring the increase in absorbance at 496
nm as a function of time. The initial-rate and fixed-time methods were adopted for constructing
all the calibration curves. The proposed methods are validated statistically and through
recoveries studies to confirming that there is no significant difference between the proposed
methods and the reference method.

Keywords: mefenamic acid, niflumic acid, mesalazine, suliadae, Kinetic determination.

INTRODUCTION

Mefenamic acid, niflumic acid, mesalazine and safazine are non-steroidal anti-
inflammatory drugs with anti-inflammatory, analgeand anti-pyritic activity [1].
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MA has been determined in pharmaceutical preparatising numerous methods but the most
recently one can summarized as follow: colorimetnethods [2, 3], spectrofluorimetry [4], GC
[5], TLC [6, 7] and HPLC in human serum [8, 9],Homan plasma [10 11], in dosage form [12]
and in urine [13].

NA has been determined in pharmaceutical premasitusing spectrophtometry [14, 15], TLC
[16, 17] and HPLC in human plasma [18] or in anisedum [19].

MS has been determined in pharmaceutical prepasatiosing spectrophtometry [20],
spectrofluorimetry [21], TLC [22], HPLC in biologat fluid [23] or in pharmaceutical
preparation [24].

The analytical methods reported for the determomaf SS in pharmaceutical preparations
included IR method, HPLC and capillary electropk@iR5-27].

This work represents the first attempt at assagach drug in pharmaceutical formulation by
kinetic methods. Either oxidizing the drugs witlkadine KMnaq, or mixture of iodide-iodate or
mixture of iodine-iodate resulting in the formatiohgreen or yellow or light brown color, which
absorb maximally at 610, 352 or 496 nm for thee¢hreethods, respectively.

EXPERIMENTAL SECTION

Apparatus

- Shimadzu UV-visible 1601 PC double beam spectragheter (Kyoto, Tokyo, Japan) with 1
cm quartz cuvettes, connected to a computer loattadShimadzu UVPC software.

-An ultrasonic, BANDELIN , sonorex TK 100 H.

Materials and reagents
All chemicals and reagents used were of analyicgharmaceutical grade.

The following reagents were used:

1.potassium permanganate (Merck, Germany), 8mMagugolution.

2.sodium hydroxide (BDH, UK) , 0.5 M aqueous saluati

3.sodium hydroxide (BDH, UK) , 0.1 M aqueous saluati

4.potassium iodide (Merck, Germany), 0.15 M aquesmhgtion.

5.potassium iodate (Merck, Germany), 0.1 M aqueoligtion.

6.lodine solution (Merck, Germany), 0.1 M aqueoaisitson.

7.Mefenamic acid (purity 99.96 %) and ponstan ®scégs (B.N. 35038 E) (labeled to contain
250-mg mefenamic acid) were kindly supplied by ElleNompany, Cairo, Egypt.

8. Niflumic acid (purity 100.03 %) and nifluma cregB.N. 704 9003) (labeled to contain 2.5
gm% niflumic acid (500mg/20gm cream) were kindlpgied by El-Pharoania company, Cairo,
Egypt.

9. Mesalazine (purity 99.87%8nd salazine ® capsules (B.N. 532) (labeled toanri00-mg
mesalazine) were kindly supplied by EL-Pharoanmagany, Cairo, Egypt.

10.Sulfasalazine (purity 99.81%) and salazo-suifanp® tablets (B.N. 0711067) (labeled to
contain 500-mg sulfasalazine) were kindly suppbgdEl-Kahera company, Cairo, Egypt.

Preparation of Standard stock solutions:

For methods (1, 3): Solutions of MA , NA, MS and @®g/ml) were prepared by in water
containing 10-ml of 0.1M NaOH for methods (1, 3)
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For method (2): Solutions of MA and NA (1mg/ml) wesrepared in methanol.

General procedure and linearity

a) method (1)

Aliquots of each prepared standard solutions edgmigo (0.1- 5 mg) were transferred into a
series of 10-ml volumetric flasks, 1-ml of 0.5M Nd@vere added to each flask, followed by the
addition of 3-ml of 8 mM of KMngsolution. The content of each flask were mixed tral
volumes were completed to the mark with water diwvad to stand for 30 min for MA and
NA, 25 min. for MS and SS at ambient temperatur®G2 The absorption spectrum was
recorded at 610 nm against a reagent blank solution

The following regression equations (1, 2, 3, 4)evavymputed.

A= 0.0575x Ggm)*+0.0874 = 0.9992 MA......(1)
A= 0.0473XGgm)y+0.0119 °r=0.9992 NA.......(2)
A= 0.0746x Ggm)*+0.0518 = 0.9994 MS.......(3)
A= 0.0486XG,gm)+0.0107 ’=0.9993 SS........ (4)

Where A is the absorbance valu€. is the concentration in (ug/ml) andis the regression
coefficient.

b) Method (2)

Aliquots of MA and NA standard solutions equivalémt(0.1-4 mg) were transferred into 10-ml
volumetric flasks, 2.5 ml 0.15M Klfollowed by 3.5-ml of 0.15M KI were added and then
diluted to volume with distilled water and allowed stand for 10 min. The increase in
absorbance at 352 nm was recorded as a functidimef against a reagent blank prepared
similarly.

The following regression equations (5 and 6) wemraguted.
A= 0.0255C,g/mi) - 0.0052 k= 0.9993 MA......(5)
A= 0.0384xC,g/miy+0.0437 2F 0.9992 NA....... (6)

Where Ais the absorbance valu€. is the concentration in (ng/ml) andis the regression
coefficient.

c) Method (3)

Aliquots of MS and SS standard solutions equivaler{(D.1-7mg) were transferred into a series
of 10-ml volumetric flasks, 0.5-ml of 0.1N for MS or 2-ml for SS were added to each flask,
followed by the addition of 1-ml of 0.15M KI andeh diluted to volume with distilled water
and allowed to stand for 10 min. The absorptioncBpen at 496nm was recorded against a
reagent blank solution prepared similarly.

The following regression equations (5 and 6) wemraguted.
A= 0.015x G,gm)-0.0249 2E 0.9992 MS...... (7
A= 0.0224x G,gm)t0.0011 = 0.999 SS....... (8)

Where A is the absorbance valu€. is the concentration in (ug/ml) andis the regression
coefficient.
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Procedure for pharmaceutical preparations

An accurately weighed amount of finely powdered gtan capsules, salazine capsules and
salazo sulfa-pyridine tablets equivalent to 10 nmigMA, MS and SS, respectively, were
transferred into a 100-ml volumetric flask, follodvey 80-ml distilled water containing 10-ml
0.1N sodium hydroxide and sonicated for 15 minigsalve the drug. The volume was made up
to 100-ml with appropriate solvent for methods il 8).

An accurately weighed amount of finely powderedgtan capsules equivalent to 100 mg of MA
were transferred into a 100-ml volumetric flask|daed by the addition of 80-ml methanol and
sonicated for 15 min to dissolve the drug. The r@uvas made up to 100-ml with methanol, for
method (2).

An accurately weighed 0.4gm of cream equivalentGmg NA were placed in 100 ml beaker,
add 10 ml solvent (0.1N NaOH for method (1) or maethl for method (3)) and gently heat on
water bath at 40-5C just melt the base with continuous stirring fér rhin., allow to cool to
solidify the base, decant the aqueous layer infboriiDvolumetric flask, the extraction procedure
was repeated three times. The solution was filtessch time into 100 ml volumetric flask and
the volume was completed to the mark with the sulyevater for method (1) and methanol for
method (3).

The all above solutions were filtered through afdrynel and a dry filter paper. The first 10-ml
of the filterate was rejected. Different aliquofstiois solution were transferred into a series of
10-ml volumetric flasks and proceed as mentionedeugeneral recommended procedures. The
absorbance intensity of the resulted solution waasuared at specific wavelength for each
procedure. The nominal content of the tablets aapswales was calculated either from a
previously plotted calibration graph or using tegression equation.

RESULTS AND DISCUSSION

Mechanism of the color reaction.

a) Method (1)

Based on kinetic investigation of the oxidationatean of four drugs by loss of the lone pair
of electron on NH group with alkaline KMp@t room temperature. The absorbance of the
reduction product, manganate ion was measured figrafit time intervals at 610 nm,
scheme (1) As the intensity of the color increase by timeistwas used for kinetic
determination of these drugs in bulk and in phaentcal preparations.

COOH COOH
KMnO4 /| HO NH

NH

>
>

H H, + MnO4

CH, CH,

Scheme (1): Proposed reaction between MA and potass: permanganate in alkaline medium.
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b) Method (2)

The second procedure depend on that acidic comgdibetate iodine from solution containing
both KIO; and KI according to the reaction [28] :

57 +1Q +6H — 3H0 +3b

A yellowing of the solution reveals the occurrerafethe reaction due to the formation of |
which immediately converted into triiodide ionsthre presence of iodide ions @l I — 1 3)
exhibiting absorption maxima at 290 and 360 nm.[B2) and NA as a drugs possesse —COOH
group in their moiety and hence undergoes a simealaction with iodide-iodate mixture resulting
in the evolution of iodine. The librated iodine iradiately reacts with potassium iodide to give
triiodate ions showing absorption maxima at 298 86&@ nm. The confirmatory test for the
presence of iodine in the final solution of the girwere established by the blue color, which
appears on addition of starch solution [30].

c) Method (3)

The third procedure depend upon reaction of MS @8dwith iodine in the presence of Kl to
give brown color measure at 496nm, fig (3) as fello

Drug + Kl + b— oxidized drug + KJ

Optimization of the reaction conditions
Preliminary experiments were performed to determihe optimum conditions of the
variables used in the estimation of drugs.

The effect of different solvent was also studiecat®y was used to dissolve the drug since
KMnO, oxidizes other solvents with the production ofegrenanganate ions.

At room temperature, the reaction rate increasbstauntially as the color development increases.
Therefore, room temperature was selected as thewpttemperature. Heating the solution was
found to increase the rate of the reaction but Mm@k precipitate.

The reaction rate and maximum absorbance increagkstime, and with increasing KMnO
concentration. It was found that 3-ml of 8mM of KMnsolution and 1-ml of 0.5 M NaOH was
adequate for the maximum absorbance for method (1).

The influence of the volume of 0.1 M KiGand 0.15 M Kl on the rate of reaction was
investigated in different range. It was found tBd& ml of 0.1 M KIQ and 3.5 ml of 0.15 M Ki
were recommended for method (2).

Studying the effect of 0.1M iodine and 0.15 M Kincentrations revealed that maximum color
intensity was attained using 0.5 ml and 2-ml oMiddine for MS and SS, respectively and 1.0
ml of 0.15 M KI for method (3).

The calibration graphs were linear over the comre¢ioh range of 2-20, 2-20, 1.5-15 and 2.5-25
(ng/ml) for MA, NA, MS and SS using KMngprespectively, while 4-40 and 2.5-3@g(ml) for
MA and NA using KIQ/KI, respectively, finally 10-70 and 5-5@d/ml) for MS and SS using
I,/Kl, respectively. Regression analysis indicateedr relationships with negligible intercepts.

3.3. Kinetic study of the reactions

Under the optimized experimental conditions, theagf each drug was performed in presence
of excess concentration of KMpand NaOH or KiQand Kl or b and Kl with respect to drug
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concentration. Therefore, a pseudo zero ordericgacondition was worked out with respect to
the concentration of reagents. The kinetic pl¢fsgs. 1, 2, 3)are all sigmoid in nature and
therefore, the initial rate of reaction was obtdity measuring the slope (tar= dA /dt) of the
initial tangent to the absorbance-time curves Hemint concentrations of the drug. The order
with respect to drug was evaluated by plotting lgarithm of the initial rate of reaction vs
logarithm of the molar concentration of drug andgvi@und to be one.

14
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(] @
(8] o]
c B pey
& 0.8 S 06
5 o}
g °°] < 041
04 1 02 | /D_D/D’Q’J
0.2 o0Q : : : ‘ ‘
0 0 2 4 6 8 10 12
0 5 10 15 20 25 30 35 Time (min.)
Time (min.). Fig. (2): Absorbance versus time
Fig (1): Absorbance versus time graphs for reaction betw een MA
graphs for the reaction betw een MA(2- (5-40ug/ ml) and periodate

20 ug/mi) and KMNO,.

The initial rate of reaction would follow a pseuficst order and obeyed the following rate
equation:

V=KI[C]" (9)

WhereV is the rate of the oxidation reaction afds the conditional rate constafi€] is the
molar concentration of drugs and n is the ordereafction. Taking logarithms of rates and
concentrations, therefore:

LogV = LogAA/At =log K + n Log [C] (20)

The rate of the reactiomQ/At) may be estimate by the variable time method oreasent[31],
whereA is the absorbance ahds the time in seconds.

Absorbance

12

Time (min.)
Fig. (3): Absorbance versus time
graphs for reaction betw een MS (10-70
ug/ml) and iodine

Regression of oy versus log [C] gave the regression equations:
Log rate = 0.8011 log C + 0.0928  *£R.9946) for MA-KMng
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Lograte = 0.9401 log C + 0.4267 2$R.9992) for NA-KMng
Log rate = 0.8696 log C + 0.37 ’£R.9994) for MS-KMnp
Lograte = 0.9645 log C + 0.9606  *4R.996) for SS-KMng

Hence K = 1.238, 2.671, 2.344 and 9.132 3dor MA, NA, MS and SS and the reaction is
pseudo first order (7 1) with respect to MA, NA, MS and SS concentrati@spectively.

Log rate = 1.0094 log C + 1.044 ’£R.9994) for MA-KIQ

Log rate = 0.8505 log C + 0.6589 4R 9916) for NA-KIQ

Log rate = 00.9558 log C+ 0.4458  *£R.9995) for MS|

Log rate = 00.966 log C + 1.0303 4R P87) for SSl

Hence K = 11.066, 4.559, 2.791 and 10.723 $émr MA, NA, MS and SS and the reaction is
pseudo first order (r 1) with respect to MA, NA, MS and SS concentrati@spectively.

Evaluation of the kinetic methods

The quantitative of MA, NA, MS and SS under theiropted experimental conditions outlined
above would results in a pseudo-first order reactiith respect to the drugs concentration and
the rate equation as follows:

Rate = K [drug] (11)

Where K is the pseudo-first order constant

Several experiments can be carried out to obtamhed) concentration from the rate data
according to equation (11) such as: fixed time methrate constant method and fixed

absorbance method [32, 33]. fixed time method twad as follow:

Table (1): Calibration equations at different fixedtime for MA and NA (2-20pg/ml )at room temperature at

610 nm.
Time (min.) | Regression equation for MA R Regression equation for NA ‘R
5 0.0398 C -0.0028 0.9914 0.0376 C - 0.022 0.9925
10 0.0464 C +0.0032 0.9935% 0.0409 C - 0.0157 0.9936
15 0.0531 C +0.0092 0.9948 0.0449 C - 0.0203 0.9968
20 0.0532 C +0.0415 0.9988 0.0453 C + 0.0025 0.999
25 0.0548 C +0.0707 0.9991 0.0463 C +0.0037 0.999
30 0.0575 C +0.0874 0.9992 0.0473 C +0.0119 0.9992
35 0.0572 C +0.0744 0.9991 0.0472 C +0.0013 0.998

Table (2): Calibration equations at different fixedtime for MS (1.5-15pg/ml) and SS (2.5-2g/ml) at room
temperature at 610 nm.

Time (min.) | Regression equation for MS R Regression equation for SS R
5 0.0671 C - 0.0193 0.987% 0.0397 C + 0.0047 0.9292
10 0.0716 C - 0.0082 0.9954 0.0435C + 0.0096 0.9986
15 0.0743 C + 0.0077 0.998 0.0447 C+ 0.0148 0.9975
20 0.0744 C + 0.0309 0.998yY 0.0464 C + 0.0114 0.997
25 0.0746 C + 0.0518 0.9994 0.0486 C + 0.0107 3999
30 0.0717 C + 0.0542 0.9998 0.0467 C + 0.011 0.9977

Fixed-time method
Reaction rates were determined for different cottaéions of drugs at a preselected fixed-time,
which was accurately determined, the absorbancsusemnitial concentration of drugs were
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established at fixed times of 5, 10, 15, 20, 25488 35min. for MA and NA, while 5, 10, 15,
20,25 and 30 min for or MS and SS for method (hwie regression equations assembled in
tables (1, 2).

The absorbance versus initial concentration of sliugre established at fixed times of 2, 4, 6, 8,
10 and 12min. for MA, NA using method (2) also 6 and SS using method (3) with the
regression equations assemblethinies (3, 4).

Table (3): Calibration equations at different fixedtime for MA (5-40 pg/ml ) and NA (2.5-30ug/ml) at room
temperature at 532nm.

Time (min.) | Regression equation for MA ’R Regression equation for NA ’R
2 0.0249 C -0.0413 0.9982 0.0374 C +0.0107 9889
4 0.025 C -0.0305 0.9987 0.0378 C -M14 0.9984
6 0.025 C - 0.0196 0.9991 0.0381 C - @)22 0.999
8 0.0251 C - 0.097 0.9992 0.0382 C + ®334 0.999
10 0.0255 C + 0.0052 0.9993 0.0384 C +M437 0.9992
12 0.0252 C +0.0068 0.9991 0.03284 C +@®295 0.999

Table (4): Calibration equations at different fixedtime for MS (10-70pg/ml ) and SS (5-5Gig/ml) at room
temperature at 496nm.

Time (min.) | Regression equation for M$ R Regression equation for SS R
2 0.0142 C - 0.0026 0.9939 0.0209 C - 0.0469 .996P
4 0.0143 C-0.012 0.9967 0.0218 C - 0.034 90.9
6 0.0144 C+ 0.02 0.9967 0.0221 C - 0.0241 0.9977
8 0.0147 C + 0.0147 0.999 0.0222 C - 0.0145 99&p
10 0.0150 C — 0.015 0.9992 0.0224 C - 0.0011 999D
12 0.0143 C - 0.0326 0.9953 0.0223 C - 0.0179 0.9965

It is clear that the slope increase by time and rtfuest acceptable values of the correlation
coefficient (R) and the intercept were obtained for a fixed twh&0 min. for MA and NA and
25 min. for MS and SS using method (1), while 1Qnfiim MA and NA using method (2), also
10 min. for MS and SS using method (3) which themefchosen as the most suitable time
interval for measurement.

Application

Determination of MA, NA,MS and SS in bulk using theproposed methods.

Aliquots of each prepared working standard sohgiof MA, NA, MS and SS equivalent to 25
— 200.00 pg were transferred into a series of 10ohlimetric flasks. The same procedure
mentioned under “General procedure and linearity’nhethod (1) was repeated. The recovered
concentrations of the four drugs were calculatedguthe regression equations (1-4).

Aliquots of prepared working standard solution®vi# or NA equivalent to 50.00 — 400ug were
transferred into a series of 10-ml volumetric feskhe same procedure mentioned under
“General procedure and linearity” for method (2)wepeated. The recovered concentrations of
MA and NA were calculated using the regression ggus (5, 6).

Aliquots of prepared working standard solutionsMf or SS equivalent to 100-350ug were
transferred into a series of 10-ml volumetric fleskhe same procedure mentioned under
“General procedure and linearity” for method (3)swapeated. The recovered concentrations of
MS and SS were calculated using the regressiortieqad?7, 8).
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The results intable (5) shows that the mean recoveries and standard omsatvere 99.85 +

0.70, 99.74+ 0.63, 99.84 £ 0.36 and 100.04 + Od8IMA, NA, MS and SS, respectively, using
method () and 100.08 + 0.61 and 99.95+ 0.42 for MA and NAspextively using method(2)
while 100.02 + 0.60 and 99.15 + 0.64 for MS and 18Spectively using method (3).

Determination of MA, NA,MS and SS in their pharmaceaitical formulations using the
proposed methods.

Accurately different aliquots of the prepared phaceutical dosage forms solutions were
transferred into a series of 10-ml volumetric feglnd the volumes were completed with the
appropriate solvent. The procedures mentioned uf@eneral procedure and linearity ” were
repeated.

The same experiments were repeated applying thdath addition technique and the recovered
concentrations of labeled and added amount of blotiys were calculated using the above
regression equations (1-8).

Table (5): Determination of mefenamic acid, niflume acid, mesalazine and sulfasalazine using the tlee
proposed kinetic methods.

ltem MA NA MS SS
Recovery method (T, method (2) method (T, method (2) method (T, method (3) method (T method (3)
% = SD of:
-in bulk 99.85 + 100.08 99.74+ 99.95+ 99.84 + 100.02 £ | 100.04 = 99.15 +
powder 0.70 0.61 0.63 0.42 0.36 0.60 0.61 0.64
-Dosage 100.40 £ | 100.16+0.| 99.93 % 100.06 £ | 100.20 = 99.92 + 99.75 + 99.79 +
form 0.41 44 0.5 0.53 0.54 0.26 0.59 0.59
-Added 99.64 + 100.61 £ | 100.51+ 100.23+ | 100.06 % 99.97 + 100.07 = 99.60+
authentic 0.64 0.37 0.46 0.43 0.72 0.46 0.41 0.49

Table (6): Statistical analysis for the determinaton of MA, NA, MS and SS using the three proposed rtteods
compared with official or reported methods.

Official or reported

Proposed methods methods

Formulations Recovery | RSD t F Recovery % | RSD %
% % value | value
KMno,
Ponstan capsules (500-mg- | method 100.40 0.41 L.44 221
MA) KIO 99.92 0.62
3 100.16 0.44 0.71 1.99
method
KMno, 99.93 050 | 027 1.74
method

Niflumu cream (2.5%NA) 99.83 0.66

KIO, 100.06 | 053| 061 155
method
. KMno,
Salazin capsules (500-mg- method 99.79 0.59 1.64 1.18 100.35 0.49
MS) I, method 99.92 | 026] 173 35%
. KMno,
Salazo-sulfa pyrin method 99.77 0.59 1.37 2.06 100.21 0.41
tablets(500 mg-SS) I, method 99.69 056 1.64  1.87

Theoretical t-value (v = 8) and F-value (v = 4,4) at 95% confidence level are 2.306 and 6.39, respectively.

The mean percentage recoveries of the labeled amare 100.40 £ 0.41, 99.93 + 0.50, 100.20
+ 0.54 and 99.75 + 0.59 for MA, NA, MS and SS, exdjvely, using method Jland 100.16 *
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0.44 and 100.06 + 0.53 for MA, NA using method (@hile 99.92 + 0.26 and 99.79 + 0.59 for
MS and SS using method (8ble (5).

The mean percentage recoveries of the added amauat99.64 + 0.64, 100.51+ 0.46, 100.06 +
0.72 and 100.07 = 0.41 for MA, NA, MS and SS, resipely, using method (1and 100.61 +
0.37 and 100.23+ 0.43 for MA, NA using method (@hile 99.97 + 0.46 and 99.60% 0.49 for
MS and SS using method (Bple (5).

The applicability of the proposed methods for tkéednination of four drugs has been tested on
commercially available pharmaceutical formulationbe results of the proposed methods were
compared with those obtained by the official methéat MACY, MS® SSC® and reported
method for NA®® using point hypothesis test. The student t- andafdes(table 6) at 95%
confidence level did not exceed the tabulated & R&value, confirming no significant difference
between the performance of the proposed methodthanafficial methods.

CONCLUSION

The data given above reveal that the suggestedonetre simple, accurate, sensitive with good
precision and accuracy and suitable for analysithefcited drugs with low cost and available
reagents also with simple equipements and simpleegiures with not consuming time. The
determination can be done for each drug in purefand in their pharmaceutical preparation
without interference from any excipients.
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