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ABSTRACT

Two simple, sensitive and economic spectropholometric me

pump inhibitors. Method
maolybdenum(v)-thioeyanate 1on 1o fom stnb

thods, A and B, weie developed for the

A is based on the reaction ol esomeprizole
le orunge red colored won par

derermination of cenain progg,, -

(EM71. tansopraznle (LNZ), and pamoprazole (PRZ) wig,
compleses extritctable selectively with wicthylen,

468-470 nm Mcthod U 13 based on furniusion gf

hloride. The orange red colored complexes showed maximum absorption at
D ioemd raducit b : - um-?-niimbcnzufnramn(NlJD-Clnu methanol imedigm

colored products between the three srudied drugs E
gl 70 £ 2 °C, The absorbence of the ye

conditions is described Under the optimized experimental con
end 6-60 for method (A) and 2 - 10 pg mi”' (methods B) for 1

showed good recoveries of 99,86 £ 1.02 %, 99.66 = 1.23 %

9% and 99.63 & 0.61 %, method B, for the thide mentioned drugs T
studied drugs in their phannaceutical preparations with good accurucy and precision.
with reference spectrophotometric method indicating no significant d fTeren
specirophotometric methods can be applicd as inexpensive, rapid, cas), accurn

three proton pump inhibitors in pharmaceutical preparations.

MZ, LNZ, PNZ and 4-chl

llow colored product was measured al 382-390 n
ditions, Beer's law was 0
he three drugs. Resulls obtain
4 and 100.1C £ 1,10 % for method A and 160 24
ae developed methods were apphcd Tor dercrmnbon of e

m. Optimiztion of the variouy experimental
beyed in the cuncentration rungys 360, 7-60
¢d by appiying the proposed methods
FAK % (0007 ¢ 11,08

“I'he obtuined resulis were compurad Livarably
ce between the methods compared Thes, the propused
te and precise methods for the routine anzlysis of the

INTRODUCTION

Esomeprazole magnesium trihydrate  is
chemically bis(S-methoxy-2-{(S)-[(4-methoxy-3,5-
dimethyl-2-pyridiny )methyl]sulfinyl]-1-H-
benzimidazole- 1-yl) magnesium  trihydrate™.
Lansoprazole is a substituted benzimidazole, 1t is
officially listed in the USP and chemically known as
methyl-4-(2,2 2-trifluroethoxy)-2-pyridyl]
methyljsulfinyl] benzimidazole "”.,  Pantoprazole
sodium sesquihydrate is chemically known as sodium
5-(difluoromethoxy)-2-[[(3,4-dimethoxy-2-p-
methyl]sulfinyl]-1H-benzimidazole sesquihydrate o i
is a non official drug and not listed at any
pharmacopoeia (USP or BP or Ph Eu or IP). These
drugs are belonging to class of antisecretory
compeunds. They are referred to as proton pump
inhibitors (PPls) and were introduced for the
management of duodenal ulcer, gastric ulcer or
pathogenic bypersecretory condition ‘", Gastric PPls
are absorbed in the small intestine and reach via
systemic circulation, to gasiric Pan‘clnl cells, where
they bind 1o proton pump (H/K'ATPase) and disturb
the function of proton pump, thereby resulting in a
potent acid inhibition

Esomeprazole is the S-isomer of omeprazole,
the first single optical isomer PPI generally provides
betier acid control than current racemic PPIs and has a
favorable pharmacokinetic  profile  relative 1o
omeprazole . The drug is officially listed in
Martindale: The Extra Pharmacopoeia. It is not cited
in any pharmacopoeia (USP or BP or Ph Eu or IP) and
the available literature for its determination are GC-MS
“ HPLC *).and spectrophotometeric methods ).

Literature survey of lansoprazole has revealed
several analytical methods for its determination in
siolegical. fluids and in pharmaceutical formulations.
These  includ; “high-performance liquid
chromatography (HPLC) """ electrochemical "™
and specirephotometric methods ™9,

. The reponied methods for determination of

S‘iﬂl?p_moic m pharmaceutical formulations and in

biological fiuids were, high performance  liquid
chromatography (HPLC) """*.1 TLC densitometry =,
(n Ln,;_

capillary  clectrophoresis . denvauve

spectrophotomelry a2 difference UV-
spectrophotometry @) and visible spectrophotomeiry
(4.2

Owing to the vital importance of the studied
drugs, development of scnsitive, simple and [ast
methods for their dclcrmunation 15 needed.
Spectrophotomelry is the technique of chowe, even
today, in the laboratories of research. hospitals and
pharmaceutical industrics duc Lo its low cost and
inherent simplicity. Survéy of lnerature revealed that
very limited methods arc avalable for the
spectrophotometric determination of LMZ. I.NZ and
PNZ i formulations. The presemt work aims o
demonstrate two simple, accurate, sensitive and
selective visible spectrophotometric methods. (A and
B) suitable and convenient for the determnation of the
studied drugs in purc form and in pharmaccutical
preparations. Method A is based on the reaction of
EMZ, LNZ and PNz with Molybdenum(V)e
thiocyanate jon to form stablc orange red colored ion
pair complexes, which were selectively extracied with
methylene chloride. On the other hand, method B s
based on formation of colored reaction products
between the three studied drugs EMZ, LN/ and PNZ
with  4-chloro-7-nitrobenzolurazan  (NBD-CI)  in
methanol medium at 70 °C. The developed colored
products were measured spectrophotometnically  The
developed methods were vahidaled according 1o the

current ICH guidelines *”

EXPERIMENTAL

Reagents and chemicals:

All reagents were of analytical reagent grade and used

without further purificaion and water - was doubly

disuilled. :

- Malybdnum(V1) solution, 1 x 10° M was prepared
by dissolving. appropriate weight of  wmmonm

Molybdate tetrahydrate m water -



Caront fLagab

o thioeyanate 1107 wiv) nqueous soluiion
- m‘ . X

whs eed
accorhie ack

grod
drewhlonc acd 3.0 M solution was used

" apD-C (Aldrich product) solution m methanol (20
mg ml "y ywas propared. ,

pure Sample: .

Eeomeprazole  magnesium - was chtaied  [rom

AstraZencea  group o companies,  AstraZencca,

Cawro. Lyt -

Lanronracole was [rom Sedico Pharmaceutical Co.,

“Epyrl.

o Pamoprisale sodmm sesquibydrate war obtained
frorn Medical Union Pharmaceuticals, Abu-Sultan,
Jemaifta 1 gypt.

. Stock splutian of drups 10 mg ml”" were prepared in
01 M lwdrochlone acid, for method A and in
methane! for method 3 Standard working solution
of drups wox prepared every day by diluting (he
stock solunion with 01 M hydrochloric acid and
methancl

Pharmaceatical preparations:

- Nexiuum® 40 mg 1ablets, labelzd to contain 40 mp

" of esomeprazole per each tablel. were obtained from
AstaZcncca group of companies, AstraZeneca,
Carro. vt

- Zollipak® capsules (Sedico Pharmaceutical Co.,
Egypti. cach capsule labeled to contain 30 mg of
lanspprasolc

- Lanyor® 30 mgp capsules were from  Aventis
Pharma. S A T° under hicence of Aventis Pharma -
Germany

- Panwaloc® 40 mg tshlets were obtained from
Medical  Union Pharmaccuticals,  Abu-Sultan,
Jamaha, Feyp. Each tablet was labeled to contain
40 mu pantoprazole

Apparatus

UV/Vis specirophotometer Uvidee-610 fype with 1.0-

cm matched cell (Shimadzu, Tokyo, Japan) was

employed for measuring the absorbance values.

General procedure:

Method A: ‘

Into 50 ml separavmg funnel. 1.5 ml ammonwm

molybdare rcagem. 50 ml of 3.0 M HCL 1.5 mi

ascarhbic acid and 20 ml ammonium (hocyanatc

solution were mixed and et for 10 min at room
temperature Approptiate volumes o workang

solutions m the concentration ranges stated, 1n table I,

were added and Ieft for anather 10 mun - Extract with

IQ ml methylene chlonde (twee. 5 O ml poruons), e

mixtite was shacken well for L0 mon and nllowed o

CEepanats e two phases Sethyleoe eldonide extiact

were dned over anbivdront sodium dulphate and

absarbance values  'were measured at 468- 470 om

| (10% wevi aqueous solution was also

*

. - . . " " m
against reagent hlank preparcd dumilarly TS

drugs, - '
Method B worki

| . _ 600 of the "
Alquots comgimng 300 o “;d jrin 100 ml

soluticn 10 methanol werc trang \
calibrated flasks, | 0 m ef 2.0 mg/mi sohution of

Cl wan sddzd end heated on watct bath |
10 min  ARer cooling. the mixture was dilue=d 10 the

mark with methanof, The ahsorbance of the colored
products were measured a1 382 159 @n sgamst
reagent blank prepered in the same mannsT. '
Pracedure for pharmacentical prepar athona;

Twenty tablets were wet and
An accurately wrighed poriion of powdered @bl
equivlent 1o 20 mg (method A) o 100 mg (method B)
of drugs were dissolved in 60 rrl O.i_M HO o
methanol, completed to 100-mi vinme widh (he same
solvent. fillered, and the first few roifiesien of Ge
filterate were discarded. Accoraiely micasarad volames
of the fillgrate were sassyed as described wade: U
general procedure A and B,

Twenty capsules each of Netmm or Paraoisc
were emptied carcfully and (he mmas of the antieteed
tontents were [inely powdersd i & meovtar AS
accurately weighed quantity eqsrvslens w5 20 =g
(method A) or 100 mg (method B} of the powdersd
drug mixtures were dissolved m about B9 =i DL M
HCl (method A) or methyl slcobol (method B,
completed to 100-ml volume with the sa== selvem md
fillered. Aliquot volumes of the flwme m e
concentration ranges siated in tabls |, were reated 2
stated under the general procedwre A or B desoribed
carlier.

RESULTS AND DISCUSSION
Method A:

Formation of ternary complexes berween e
tertiary amine group and Mo{V)-thocyasste bmey
complex occurs via the proronsted mizogen atom
Mo(V) formed by reduction of Mo{VT) with ascorh:
acid, combined with ammonium thmocyanse o 08
3.2 M HCl solutions ®* 'V, :

In this study termary complexss wese formed
between tertiary amino groups of drugs EMZ. [NZ,
PNZ and Mo(V) - thiocyanate bimary complex v
protonated nitrogen atoms of the cited drugs  Rescton
of Mo{V1) with ammonium thiocynate m 3 0 M HC!
the presence of ascorbic acid and subsequem reaction
with thie studied drugs is sugpested 1o he 25 thown i
scheme | The formed temary complexes were sniubls
in methylene chloride while Mo{\) — Whiccvangte
biary complex was insoluble  Douhle extracuons
were sufliciont 1o exiract the temary complexes
guathitabively o the orgame phase  These ternary
complexes showed absomtion meximum a1 468 470
nm tn meihylene chionde (Fig. 1), e

]

I~
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Fig 1: Absorplion spectra of the colored reaction

products of EMZ; (doued hine), LNZ (dashed line) and -
© PNZ (sulid linc), for EMZ, INZ and PNZ (40 pg ml™)

complexes with [Mo(CNS )T ,

INSN 11 Shiry

( o

M0+5 . nz:i;/\nn
. tni
e [ Mo (CNS),|
= [M0*(CNS)g|a[1:M7. LN or PN

Ternary Complex(colored product)

Optimization of the reaction variables:

Method A;

Hydrochloric acid has becn selected as the
suitable medium for the ternary complexes lormation
and extraction *?. 5.0 ml of 30 M {IC] was found
sufficient for the formation of MotV) thiocyanate -
EMZ, LNZ and PNZ complexes.

The effect of ammonium Molybdate tetrahydrawe and
the ternary complex formation was siudied H was
found that 1.5 ml ol 1 x 10 " M reagen was sufTicient
for maximum absorbancy for the siuted eoncentrution
ranges for drugs EMZ, LNZ and PNZ. Aller thay, the

absorbance was nearly constant 1.5 mi ascerbic acid (
10% wiv ) and 2.0 ml ammonmum tnocyanae ([ 10%
wiv ) were found to be sullicient to produce maximum
absorbance for the studied drugs.  in thus method
complete formarion of the ternary complexes needs
100 mun before extraction with methylene clhioride at
room iemperalure.

Methylene  chlonde,  chloroform, ~and
dichloroethane  extract  the  ternary  complex.
quantitatively.  Methylene chioride was found to be
more suitable with respect 1o stabiliy and high
solubility of the termary complex in it.” Moreover,
double extraction with 100 mi ( 5.0 ml portion ) and
1.0 min shaking time gave quantitative resulis.

Calibration graphs were constructed pnder hie
optimized reaction conditions for the stdied drugs
“Beer's law was obeyed over the concentrition tanaes of -
5-GD, 7-60 and 6-60 pug mi” lur BM.L LN/ wind PNZ,
respectivély  The nlo!ar-zibaunmin\-i;}- tor il _!'c\l:rﬁeﬂ ;
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\emar mmpl}c.\cq in methylene chloride were 0.61x10°
" ps0 x 107 and D62 W0 1 mol* em™ for EMZ
N7 and PNZ respeetively at o 468-470 nm.

'l‘ab|c(l}'-,(-'lﬂ_'_‘.“_c_“5_r§§£if arameters
- - Al for the proposed spectrophotometric methods A and B.

Moreover, Sandell sensitivity, slope ,
correlation coefficient for each drug were ¢a|CU‘B“‘-'d
and tabulated in table 1.

jntercept and

1
Parameter Method A Mecthod, B
) . ﬂ)‘;i? LNZ PNZ EMZ LNZ PNZ

v ML

Subility 0f calore d products (hrs) N 0 -:38-470 e‘lgs-ﬂo 184-386 | 382-384 142-384
Beer's law limis (pg ) 5- 60 7-60 | 6-60 ?'2 10 ?2 10 210
LOD (g ") 1.37 1.49 s |os |06 062
LOQ (nem! ) ; 4.16 4.53 4.49 1.5 1.8 187
:;n;i;'la;;n:l:;\t::l|g:g cn_})'l 566x107 | 74x107 | 623x107 | 9.44x10” 1.09x107 | 1.16x107

0 (L mol” cm 0.61x10' | 0.51x10°" a0t | 3.7x10* ax10* '

Reeation equation®” six10* | 062x10° | 3.7x10° | 34x10 3.3x10°
Slope (@) b 001276 | 001483 | 002263 | -0.0646 00400 | -0.0325
Intercept (b) _ 001795 | 001330 | 001575 |0.1120 | 0.0980 0.1840
Conc!allnnngocfHClcnl (r) 0.9998 0.9999 0.9996 09996 0.9998 0.9997
Reeovery (“0) 99.86 99,66 100.1 100,24 100,03 99.63
Standard deviation (8.1) 1.02 1,23 1.10 1.186 1.080 0.610
Relative S D (R 5.D%) 1.021 1.234 1.099 1.183 1.080 0.612
Student t-test™ (2 STV 0.65 0.8 .12 1.21 0.56 0.49
variance F-valuce™ (5.05)"! 1.88 2.03 1.08 2.54 2.63 2.02

WA =p + bC, Where C is the concentration in pgml™.

® compared with the reported spectrophotometric method ",
() yalues in parcnthesis are the theoretical (- and F-values

Method 03
In this method ).someprazole magnesium.

and Pantoprazole ~were determined

Iy by the formation of methanolic soluble
colored recachion products, supgested to be charge
transfer complexes. with NBD-CI The absarbance
values of the complexcs were measured at their
maximum wavelengths 385-390 nm. As shown in Fig.
7. Invesigations were carried out 10 establish the most
or the charge \ransfer formation.

favourable conditions {
The ellect of some variables on the reaction has been

tested as [ollows

Lanzoprazole
colorimetrical

ngon g — g |
A -
gwe| |
|\ /
\ !r‘ g \
,! 1 g' 4
i i ‘ b
v % i‘l ‘ \
! ‘
| i1 .
o !;‘)l .
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_'”‘. a 7 apay Ot} A% 00

aniiE
n

wavelength (nm)

Fig. 2: Almqrption spected of the colored rnnclinln
prodinde of FVMZ (8 R mi ') and PNZ. (3.5 ppm)

with NIRD-Cin mefhanol

for five degrees of freedom and 95% confidence limits.

Effect of reagent concentration

The amount of NBD-Cl necessary to obtain
linear graph for drug concentrations were studied.
When various concentrations of the reagent werc added
(o the studied drugs, 1.0 ml of 2.0 mg/ml NBD-CI
solution was found to be sufficient for the production
of maximum and reproducible color intensity.
Effect of time and temperature

No reaction has been found at room
temperature.  Whereas complete color development
was attained after 10 min on raising the remperature 10
70 °C on waler bath to obtain complete color
development. The color remained stable for more than
12 hrs for all the studied dmigs.

Effect of solvents
Several organic solvents €. methanol,

ethanol, propanol, acetonc, dioxane, acetonitrile and
dimethylformamide (DMF)  were investigated.
Methano!  was found as the best solvent for the
formation of charge transfer complexes between the
studied drugs and NBD-CI

Quanliﬂca!inn _
[Linear correlations werc obtained between

absorbance and concentration in the range given in
ble 1. Molar absorptivities, Sandell sensitivities.
lopes. infercepls and corrclation cocMicients arc also
given io table 1. :

The most important spectral characteristics of
the reaction of EM7Z, LNZ and PNZ with NBD-Cl are
prcscmcd in table 1, Relative standard deviations and
ranges obtained are also given in table . ‘
| imits of derection 10D ( K= 3 y and of
quantification LOQ ( k- 10 ) of the methods were
csmblishcnl aceording to he JUPAC { LOD = KS/s) 8
iz the siandard deviation of blank determination, § is



é.:sguzélgj Phurm Sq) December, 2000
Vel: 1§, No 2. pp.8-15

the slope of the standard cunve ang K 1 g constanl
related 10 (he confidence interval Values e
calculated and recorded 10 1able ).

Performance of (e proposed methods were
assessed by caleulation of 1- und F- valueg compartd
with reponed spectrophotometrie meihod ™,
arc wbulated jn table | showed thut ¢
vidues did not exceed theoretical valyes, Comparison
of recoveries obtained With the proposed methods with
the punity of the siudied drugs
o the reported methods sh
propesed methods.

Resulls
aleulated - and 1-

owed high accuracy of the
_ : They are simpler, less time
Comsuming and more sensitive than the reported

methed,  Moreover the proposed methods could be
used for routne determinauon of EMZ, LNZ and PNZ
in pure form or in their pharmaceutical formulations.
The relative standard deviation of he proposed
methods were 1.021 1.234, 1.099 for method A and
1.183, 1.080, 0.612 for method B, respectively (six
determinanons). Percentage recoveries of the proposed
Procedures were 99.86, 99.66, 100.10 for method A
and 100.24, 100.03, 99.63 for method B, respectively
able 1. Results were compared statislically using F-
and t- wests. The calculated F- and t- values did noy
exceed the theoretical values, Therefore, it is concluded

Table 2: Results of determination of EMZ, LNZ and PN
using the standard addition techniques for methods A a 1d B,

Dosage form

S5SNI SOKRY

ifics ferenee  between - fhe
that there s no significant difler e
" I the weported relereace nwtho
proposcd mcthody ' ) amd ducuniey (-
with respuet (o repeatability (Petest) anid .
e spalutinus;
i etitienl prepatntinns;
icalivn Lo pharmice _
Allphwhi::c '||I>|;Iu':llu||lv ol the medusd 1o -Nu:ly
' : caanmined,
armaceutical preparations Witk I"u\l :’ mI ;‘ )
:'unmmuml capsules for v contimg £ 34 d
and PNZ were successlully un:ﬂy:f:d by ill:. g:t:pf‘)‘a:c'h
methods.  Results, m table 2 & 1 |tu o 1 Lr
accuracy of the proposed methuds for deternunaiun ¢
the studied drugs.  They huve the sdsaniages U:fbu'ﬁ
free from inlerferences by common uxulpu.‘?ﬁa um=d
showed pood agreement with those of n‘,_ rn.:m,- orted
method ‘5. Table 3 shows the results of assa; and
reveals that there a8 close sgreement be ‘:';-L~n|- b[}:
obtained results by the proposed methods and the
claim. Results were also compared sumru:uy.mth
" iatmtica
those obtained by reference method by applying
student’s t-test for accuracy und F-test for precision At
the 95 % confidence level, the caleulawcd - ::m'.! E-
values did not exceeds the theorctical wwhulsicd values,
indicating no  significant  dillerence  betwees  the
melhods compared.

Zin different pharmaceutical preparations

B T

i st Sy ol

Method A Mecthod B Refercoce
method '
Taken | Added | Recovery% | Taken Added | Recovery®s” | Recoverye,
pgml” | pg mi?! pgml’ | pgml!
Nexium® tablets 10 - 99.7 2 = 99.6 104 3 1
| (40 mg EMZ) 5 101.2 2 98 9 lyme
1 10 99,7 3 993 i 902
} 20 100.) 4 99,5 L eg
| 30 99.8 5 99.% LS
L 40 100 8 6 100.0 1
50 99.47 7 DIV
Zallipak® capsules 10 - 99.8 2 -- Q0§ gy 2 T
10 98 8 3 99 6 97 ¢
20 100.7 4 99,9 9710
30 1011 5 00 90 ¢
40 100.2 5} 100.6
! , - 50 997 7 101§
| Lanzor® capsules 110 -- 99.7 2 - ooy 0% 3 - —
‘ |3(1'mg LMNZ) : 5 99.5 2 L us 6o
10 99.8 3 994 9y .
20 99.7 - 4 100 2 100 0
, ' 130 100.0 5 100 6 90.0
; : . ) 40 ¢ 1908 - 6 1010 :
te o ' - 50 100.4 7 {009 B R
T Papioioed taoiels ] 10 - 997 3 - 97T M0 -
I-(40 my PN2) . : i 98.4 2 99,5 1995
j; Py cp100 - lese {37 ey g |
. O 0 o 4 1003 - 07y -
3. feeT 5 006 - |ggy
, 50 1993 7o ey .
§ p—— . - "“"""—--‘“--—ﬁ._\-__,; - . = 4 i - "
Vaverage ul three determunations. ' AR -

o
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{ S.E. \ . a
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. -
! nmuhﬁ (LN7)
Mean rcehvery ‘l 09 05 99 .87 of 44
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. :p.(n"', ! 125 1791 1.75
5” ' | 056 80 077
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E eapanics :
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i'\.n'-a:.n:-: 178 279 : i
\ i B ! X
Ti"-‘m‘u; S ‘ 007 i E
L i , .
et e ' [ -.-—-—-—-..f——-—-——_—‘""
: Pawtatic ‘ , E
Ciabten - ‘ { i
(Rhmg M7y - 1 9913 L 99 75 99.16,
- S . b ] .
Peocoman, (125 0 130 182
Y £ % E |30 TE
AL coomesy s baa RS
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. I\Iglhn'ﬂ validation:

Accuracy and precision;
Intra-day and inter-day

i precisions _vere
~assessed from the results of six rep :

: licate analyses on
pure drug solution. The mean velues and relative

standard ‘d_cviauon {RSD) values for replicare snalveee
at three dilferent concentration levels were calculated.

* To calculate the inter-day precision, snalysis was

pecformed over a period of five days preparing all

solutions, fresh cach day. The accuracy of the methods

was determined by calculating the percentage deviation
observed in the analysis of pure drug solutions .and
expressed as. the relative standard dewiation (RSD).
Table 1 and 4 summarize the intra-day and inter-day
precision and accuracy data for the determination of the
studied drugs by the proposed methods.

Accuracy and validity of the methods were
further  ascertained by performing - recovery
experiments via standard addition technigue. To a fixed
and known amount of PNT in tablet powder (pre
analysed), pure drug was added at three levels and the
total was found by the proposed methods Each test
was repeated three times. The recovery of pure drugs
added to tablet powder ranged from 9932 10 100.17 %
(Tablc 4) indicating that commenly encountered tablet
excipients and additives did not interfere in the assay
procedures.
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Table 4. Evaluation of nn-u.raéy and precislon to the studied drugs Ty

‘ INSN (T SORy .

applying standard sddition tecbnique by the

P

proposed methods. | - — s . PNZ
(e JLE0E: e ILNZ
| A7 : _
i e i e e T R g T aken, Found* |
Method “Tuken Found* ‘Tuken 1 "F‘"l‘_', sl pg mi’!
ng ml" pg ot pg ml pe m o
g | - - o
e T ULUNIE D ISR ST Sy e 150 (R
15.0 1100 150 14.92 0.02
Method A 00 19.95 300 20 ;‘5’3 ' ﬁ;:\
- 45.0 4485 450 4455 | 45. ] 94.00
| [
Mean recovery%s | 99.60 e | l gg ";:3
sD 0.382 0.538 f | 5751
RS.D %% 0.384 0541 4 e
30 .97 10 296 130 B
Method B 5.0 408 6.0 6.01 [60 | 398
70 70) 8.0 797 ‘fm j 8.02
Mean recovery® S.D. 99 58 9949 | | 99.76
RSD. 0820 1080 | v 74z
: 0.824 1.087 | (0748 |

*Mean value of six determinations,

: CONCLUSION

The proposed methods were more preferable
over the other reported method with respect (o
seositivily, simplicity, accuracy, precision and stability
of the colored species up 10 )2 hrs. The proposed
methods can be apphed for the routine analysis and in
quality control laboraiories for the quantitative
determinanion of the studied drugs in pure form and in
pharmaceutical  preparations  depending  upon
availability of the chemicals and instruments, Vanous
addiuves and excipients thet ofien accompany antiuleer
drups in pharmaceutical preparations
such as laclose, glucose, starch, gum acacia,
magnesium stearate and tale did not nterfere.

' Although HPLC methods have higher
selecnvity, they require complicated sample pre-
treatment-and use expensive apparetus. The developed
metheds have advantages of economy, wider range of
determingtion, less time consumpuon with high
acourncy and precision The proposed methods have
edvantages of, sensitivity, seleclivity, ease of
performance, economy, vader range of detenninanons,

“jess ime consumption, ht¥h accurzcy and precision

compared 1o the official ™ and reporied reference

‘methods® .
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