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ABSTRACT

Four methods are described for the determination of naftidrofuryl oxalate
and propafenone HCI based on the formation of their ion-associates with
ammonium reineckate. Pink coloured complexeswere determined spectro-
photometrically at & 525 in the range of 0.6-3.8 and 0.4 -3.2 mg ml-*for
naftidrofuryl oxalate and propafenone HCI respectively. The second and
third methods involved direct atomic absorption spectrometric (AAS) and
indirect (AAS) by measuring the excess metal ion present in supernatant
solutionsin the range of 80-320 and 40-280 pg ml*for naftidrofuryl oxalate
and propafenone hydrochloride for both methods. The fourth method in-
cluded conductometric titration using ammonium reineckate as titrant, the
studied drugs were evaluated in double distilled water in the range 20-140
and 40-140 pg ml™. For naftidrofuryloxalate and propafenone. Various ex-
perimental conditions were established, results obtained showed good re-
coverieswith relative standard deviation of (0.54, 0.52), (0.42, 0.65), (0.92,
0.39)and (0.48,0.31) for spectrophotometric, direct, indirect (ASS) and con-
ductometric methodsfor naftidrofuryl oxalate and propafenone hydrochlo-
ride respectively. The proposed procedures were applied successfully to
the analysis of these drugs in their pharmaceutical formulations. Results
were favorably comparable to the official methods. The molar combining
ratio reveal that (1:1) (drug: reagent) ion associates were formed.
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INTRODUCTION

Naftidrofuryl oxaateisknown asnafronyl oxaate,
(2-(diethylaminoethyl)-2-[ (ngphtha ene-1-yl )methyl]-3-
(tetrahydrofuran-2-yl)propanoate hydrogen oxal ate)*2.
Itisused asavasodilator inthetreatment of periphera
and cerebral vascular disorders. It is claimed to en-

hance cdllular oxidative capacity thereby protecting cdls
against theresultsof ischaemid®. Few anaytica meth-
odswerereported for the determination of naftidrofuryl
inbiologicd fluidsand/or pharmaceuticd preparations.
Most of these studiesfocused on derivative spectro-
photometry, spectrofluorimetry, differential-pulse
voltammetryt¥, HPLC-fluorimetric*™, HPLC-UV de-
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tection methods®® and phosphorimetric analysig,
Othersinclude apotentiometric method with nafronyl
ion-selective dectrodes' and flow injection anaysis
with fluorescence optosensort,

Propafenone hydrochloride [2-(2-hydroxy-3-
propylaminopropoxy)- 3-phenyl propiophenone hydro-
chloride] ™. It is used in the treatment of cardiac
arrhythmias?!. A spectrofluorimetric method wasre-
ported for itsdetermination™. Severd methodsinclud-
ing capillary electrophoresig®29, HPL C methods?+24
werereported for propafenone enantiosel ective deter-
mination and its metabolitesin human plasma. Other
reported methods of analysisinclude LC-MS?, ad-
sorptive stripping voltammetry'?, and gas chromatog-
raphy using chemical ionization mass spectrometry
(CIMS)i1,

Reineckate salt is ammonium tetrathi ocyanoto-
diamminochromate (111) monohydrateinwhichit can
be used for quantitative determination of many phar-
maceutical compounds applying spectrophotometric,
conductometricand (AAS) techniques. It wasused for
many drugs such asfluoroquinoloneantibacterid %%,
clomiphenecitratd®!, nefazodone HCI®, antimaarial
drugg®!,cephal osporing® and lignocaing™,

EXPERIMENTAL

Apparatus

The absorption spectrafor al measurementswere
carried out using Shimatzu 260 recording spectropho-
tometer equipped with 10mm quartz cells.

Theconductometric measurementswerecarried out
using Conductometer, Model (CM-1K), Tokyo TOA
electronics Itd Japan. CV-161SC dip-type cell was
used withacell constant, K _,, of 0.975.

The atomic absorption measurementsfor the de-
terminaion of chromiumionwerecarried out usng Buck

—— Fyll Peper

Propafenonehydrochloride

Scientific 210V GPAtomi cAbsorption spectrophotom-
eter. For AAS, the chromium was measured at Amax
357.87 nm, ditwidth, 0.2 nm, relativenoise, 1.0, de-
tectionlimit, 0.01 gml2, linear dynamic range, 0.01—
100gm'?, lamp current, 5.0mA and integrationtime, 10
s, theflame used wasthe acetylene-air.

Materialsand reagents

All solventsand chemica sused areof analytica
grade and doubledistilled water was used to prepare
dl solutions.
¢ Ammoniumreneckate (Aldrich) wasused
o Naftidrofuryl oxdatepuredrug obtained from (Mina
Pharm, under licence of Merck Santé France)

¢ PropafenoneHCI puredrug obtained from (Kahira
pharm, and chem. Ind. Co., under licencefromAbott
Laboratories).

Prepar ation of samplesolution

For atomi ¢ absorption spectrometric and spectro-
photometric procedures, Sol ution of 4 mg mi-waspre-
paredindistilled water for Naftidrofuryl oxaateand
Propafenone HCI.

For conductometric procedure, astock standard
solution of 1mg ml* naftidrofuryl oxalate and
propafenonewere prepared.

Prepar ation of reagent

1. 3x102M ammonium reineckate (Aldrich) solution
were prepared in 100 ml doubledistilled water for
atomi c absorption spectrometric and spectropho-
tometric measurements,

2. 5x10*M ammonium reineckate was used for con-
ductometric measurement.

Pharmaceutical preparations

Thefollowing commercia formulationswere sub-
jected totheanalytical procedures:
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Figurel: Absor ption spectra of thecomplex formed through
reaction of 0.6 mg/ml, Naftidrofuryl and pr opafenonewith
0.03M ammonium reineckate
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Figure3: Effect of reagent volume (0.03M) on the absor -
banceof the complex formed with 0.8 mg/ml, Naftidr ofuryl
oxalateAnd propafenoneHCl

e Praxilene® tablets, each tablet contains 200 mg of
naftidrofuryl oxaate per tablet. obtained from (Mina
Pharm, under licence of Merck Santé France)

¢ Rytmonorm® tablets, each tablet contains 150 mg
of propafenoneHCI per tablet. (Kahirapharm, and
chem. Ind. Co., under thelicencefromAbott Labo-
ratories)

General procedures
Spectrophotometric procedure

Aliquots containing 6-38 and 4-32mg of
naftidrofuryl and propafenonerespectively werewere
trandferred into 10ml cdibrated flask, 3.0ml and4.0ml
of 3x102M of ammonium reineckatefor naftidrofuryl
and propafenone respectively were added. The mix-
turewasleft to stand for 5 min and then the precipitate
was filtrated, washed with water, dissolved in least
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Figure 2 : conductometric titration curves of 100 pg ml
INaftidrofuryl and 80 ug ml?, Propafenonevs(5x10°M am-
monium reineckate
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Figure4: Effect of precipitation timeon theabsor banceof the
complex formed through reaction of 0.8 mg/ml, Naftidr ofuryl
and propafenonewith0.03M ammoniumreineckate

amount of acetoneand then completed tothemark with
thesame solvent in 10 ml volumetricflask. The absor-
bances of solutionswere measured at 524 nm (Figure
1), against areagent blank solution prepared simulta-
neoudy. The calibration graph was obtai ned by apply-
ing the procedure, using standard drug sol utions.

Direct atomicabsor ption spectrometric procedure

Aliquots containing 8-32 and 4-28mg of
naftidrofuryl and propafenone respectively were pro-
ceeded as abovein spectrophotometric proceduretill
(dissolved inleast amount of aceton), completed tothe
mark ina100 ml calibrated flask withwater. Thissolu-
tionisthen aspirated directly inthe atomic absorption
spectrometer then measured the chromium ion concen-
tration. Cal culatethe concentration of thetested drug
fromtherelevant calibration graph.
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Figure5: Deter mination of the stiochiometry of thereaction
of 0.03M Naftidrofuryl and Propafenonewith 0.03M ammo-
niumreineckate

I ndirect atomic absor ption spectrometric proce-
dure

Thefiltrateand washingsfrom thedirect procedure
werecollected in100 ml volumetricflask and completed
to volumewith water then aspirated to determinethe
residua chromiumion. A blank (omitting addition of
drugs) was prepared and absorbance was measured.

Conductometricprocedure

Aliquotscontaining 1-7 and 2-7mg of Naftidrofuryl
oxa ate and propafenone HCl(1mg/ml) respectively
weretransferred to a50 ml calibrated flask and made
up tothemark with distilled water. The contents of the
calibrated flask weretransferred to abeaker and the
conductivity cell wasimmersed. 5x10°*M ammonium
reineckate sol ution was then added and the end point
was detected conductometrically. The conductance
reading was corrected for dilution® by means of the
following equation, assuming that conductivity isalin-
ear function of dilution,

Qt =9t [vHv/v]

where Q! istheobserved electrolytic conductivity,
V, theinitial volumeandV , isthevolume of reagent
added.

Agraph of corrected conductivity versusthevol-
umeof added titrant was constructed and the end-point
determined.

0.1 ml of 5x10-*M ammonium reineckateistheo-
reticaly equivadentto 0.237and 0.169 mg of naftidrofuryl
and propafenonerespectively. Theproceduretakes 15—
30minindl.

Theamount of drugs under study was cal culated

—— Fyll Peper

TABLE 1: Quantitative parameter sfor the spectrophotomet-
ricdetermination of Naftidrofuryl oxalateand propafenoneHCI

Naftidrofuryl Propafenone

Items

oxalate HCI
Beer's law range, mg/mL 0.6-3.8 04-3.2
Apparent molar absorpitivity, mol™Lcm™* 8.95x10* 9.02x10*
Sandell's sensitivity mg/ml per 0001A 5x10° 3.7x10°
Regression equation
intercept(a) 0.0251 0.0533
Slope(b) 0.1687 0.2215
Correlation Coefficient® 0.9992 0.9998
Variance 0.29 0.27
Detection limit 0.616 0.555

*Calculated on the basis of the molecular weight of the drug

according tothefollowing equation:
Amount of drug=VMR/N

whereV isvolumeof titrant, M ismolecul ar weight of
drug, Rismolar concentration of titrant and N isnum-
ber of molesof titrant consumed by one mole of drug.

Assay of phar maceutical preparations

The contents of 20 tabl ets of each of the studied
drugswerethoroughly ground. A quantity equivaent to
400 mg drug for (AAS) and spectrophotometry 100
mg for conductometry were accurately weighed into a
100 ml volumetric flask, completed to volume with
bidistilled water, filtered and the procedure was com-
pleted asunder the previous methods.

RESULTSAND DISCUSSION

According to Babko™, large number of anal yti-
cally important complexesconsistsof metal ion-elec-
tronegative ligand-organic base were reported. Most
of thesecomplexesare extractableintheusua organic
solvents such as hydrocarbons and hologenated de-
rivatives. Naftidrofuryl oxal ate and propafenone HCI
werefoundto react withammoniumreineckatetoform
stableion pair complexes. These complexesare spar-
ingly solublein agueoussol ution, but arereadily soluble
inacetone.

propafenoneHCI + ammonium r eineckate— ammonium chlo-
ride+ propafenone-reineckate

Propafenone HCL + NH,[Cr(NH,),(SCN) | ———
ropafenone[Cr(NH,),(SCN),] + NH,CL

Investigationswerecarried out to establish themost

—— a%a['yttaa[’ CHEMISTRY
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TABLE 2 : Determinationof Naftidrofuryl oxalate and
Propafenone HCI through complexation with ammonium
reineckate by spectrophotometric method

TABLE 4: Application of the proposed spectrophotometric
method for the analysis of Naftidrofuryl oxalate and
PropafenoneHCl in dosageforms

Naftidrofuryl oxalate Propafenone HCI
Statistic Inagk/(rannl Recovery,% Inagk/annl Recovery,%
0.6 100.67 0.4 100.11
0.8 100.7 0.8 99.72
12 100.72 1.2 99.59
16 100.73 16 100.08
2 99.26 2 99.93
2.8 100.54 24 100.58
3.8 100.13 2.8 100.89
3.2 99.28
Mean*+SD 100.39+0.54 100.02+0.52
N 7 8
SD 0.543 0.523
RSD 0.541 0.523
\Y 0.29 0.27
SE 0.205 0.18

*Mean of three different experiments

TABLE 3: Theintra-day and inter- day accuracy and preci-
sondatafor Naftidr ofuryl and propafenoneobtained by spec-
trophotometric method

Naftidrofuryl oxalate Propafenone

Taken Found Recovery RSD Er Taken Found Recovery RSD Er

mg/ml mg/ml % % % Mg/ml mg/ml % % %

0.8 0.803 100.33 0.528 0.33 0.8 0.798 99.72 0.47 -0.28

12 1212 10097 0743097 12 1200 99.96 0.40 -0.04

Intra day

16 1612 100.73 0866 0.73 1.6 1.601 100.08 0.44 0.084

2 1988 9941 0625-059 2 1999 99.93 0.29 -0.06¢

08 0.803

12 1203

100.33 0.971 033 0.8 0.798 99.72 0.47 -0.28

100.23 0.691 023 12 1195 9959 047 -041

Inter day

16 1612 100.73 0.8860.73 1.6 1.601 100.08 0.29 0.085

2 1991 9956 0.996-044 2 1996 99.82 047 -0.18

favourable conditionsfor theion pair complex forma-
tion of the two drugs with ammonium reineckate to
achieve maximum colour and sharp end point (Figure
1-2).

Theinfluenceof somevariablesonthereactionwere
tested asfollow:

Conditions for spectrophotometric and (AAYS)
methods

(1) Effect of reagent concentration and volume
Experimentswas carried out in which thevolume

Praxilene® Rytmonor m®

Commer o eI ALNENIE gy, TR Aulhentlc Res18.

amount, added, % ' amount, added, %
mg/ml__ mg/ml mg/ml__mg/ml

0.8 101.44 0.8 99.15

0.6 99.68 04 100.11

0.8 99.21 0.8 100.28

12 100.23 12 99.96

16 99.99 16 99.52

2 102.22 - 2 99.48

24 101.73 - 24 100.4

Mean*+SD 100.51+1.19 99.96
SD 1.19 0.38
\% 1.43 0.15
SE 0.49 0.16

*Mean of three different experiments

TABLE 5: Quantitativeparameter sfor theatomicabsor ption
spectrometric deter mination of Naftidrofuryl oxalate and
propafenoneHCl

Direct AAS Indirect AAS
tems Naftidrofuryl Propafenone Naftidrofuryl Propegenon
Oxalate HCI Oxalate

HCI
Beer'slaw range, 80-320 40-280 80-320 40-280
ng/mL
Apparent molar
absorpitivity, mol™L 1.71x10° 1.77x10° 1.7x10° 2.49 x10°
cm™*
Sandell's sensitivity
mg/ml per 0001A 0.277 0.191 0.279 0.19
Regression equation
intercept(a) 0.1127 0.1151 0.1108 0.116
Slope(b) 0.0029 0.0042 0.0029 0.0042
Correlation
Coefficient® 0.9999 0.9999 0.9999 1
Variance 0.175 0.428 0.851 0.153
Detection limit 0.474 0.694 1.046 0.444

*Calculated on the basis of the molecular weight of the drug

was kept constant whilethe concentration of there-
agent wasincreased, 3ml and 4.0 ml of 3 x102M was
found to betheoptimum concentration for naftidrofuryl
and propafenonerespectively (Figure 3).

(2) Effect of PH

Theeffect of PH on the precipitation of thedrug-
reineckate complexeswasstudied, different bufferswith
pH range (1-10) weretried. It wasfound that buffer
had no effect on thereaction. The PH of reaction me-
dia was measured and it was 3.8 and 3.5 for
Naftidrofuryl and Propafenone respectively.
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TABLE 6 : Determination of Naftidrofuryl oxalate and
Propafenone HCI through complexation with ammonium
reineckate by atomic absor btion spectrometry

—— Fyll Peper

TABLE 7: Application of theproposed atomic absor ption spec-
trometric method for theanalysisof Naftidrofuryl oxalate
and PropafenoneHCI in dosageforms

Naftidr ofuryl oxalate Propafenone HCI Praxilene® tablets Rytmonor m® tablets
v K (200mg/tablet) (150mg/tablet)
... Taken, en, i
Statistics ug/ml Recovery,% ug/ml Recovery,% C%T;gir;laj Claimed Authentic ~ Recovery,%  Claimed Authentic  Recovery,%
) ) : , amount, - added, - e irenr ATOuNt A, direct
DirectAAS IndirectAAS DirectAAS IndirectAAS pg/ml pg/ml AAS  AAg  hg/ml o pg/ml AAS  AAS
80 100.13 101.38 40 99.94 99.40 80 -~ 10056 10009 40 10113 100,60
120 99.80 98.33 80 10057 100.30 80 9970 10052 - 4 10054 10000
160 100.93 100.26 120 9859 100.00 120 10095 10034 80 10116 100.89
200 100.74 100.21 160  98.94 99.26 160 10050 10091 120 10216 10040
240 10047 100.46 200  99.39 99.76 200 9953 9934 160 9954 9970
280 100.65 100.52 240 99.79 100.20 240 10177 10147 200 10094 10095
100.49+ 100.52+ 100.87+ 100.39+
320 100.89 100.45 280 99.4 99.66 Meants.D N N
MeantS.D 100.52+0.42  100.23+0.92 09.52£0.65  99.8+0.39 sD 092 078 095 055
N 7 7 7 7 \ 0.85 0.61 091 0.30
sD 0.418 0.922 0.654 0391 SE 041 035 043 024
RSD 0.416 0.920 0.658 0.392 *Mean of three different experiments
v 0.175 0.851 0.428 0.153 . .
increasing temperature decrease absorbance, so ex-
SE 0.158 0.349 0.247 0.148

*Mean of three different experiments
(3) Effect of solvent

Digtilled water, Acetone, acetone: water (1:1), ac-
etonitrile, ethanol, benzeneand chloroformweretried.
Acetonewasfoundto bethe best solvent for dissolving
the precipitated ion-pair formed. On the other hand,
acetonitrileand (acetone: water) were suitablebut the
resultswerelower, ethanol, benzene and chloroform
were unsuitable owingto thelimited solubility of ion-
pair inthese solvents.

For AASmeasurements, it wasnot practical to as-
pirate thedissolved ion-pair in acetoneto theatomic
absorption spectrometer. Itisbetter to dilutetheformed
ion-pair withwater in aratio 10% (v/v) acetone ague-
ous media, which can beaspired directly to theatomic
absorption spectrophotometer.

(4) Effect of precipitatingtime

A seriescontaining equd concentrationsof drugwas
andyzed using the same procedure, but filteringthe pre-
cipitateafter varioustimeintervas. 5 minuteswas suffi-
cient togivecompleteprecipitation, increesangtimethan
thishasno effect on absorption (Figure4).

(5) Effect of temperature

Theeffect of temperature on theformation of the
coloured precipitatewasinvestigated.It wasfound that

perimentswere doneat room temperature.
(6) Conditionsfor conductometric method

Conductometric andysiscan beusedinmany titra-
tion procedureswhen ionic solutionsareinvolved. As
theconductanceof asolutionisrelated tothetota ionic
content, it can beapplied to follow reaction that results
inachangeinthisquantity.

Conductance measurements are used success-
fully in quantitativetitration of systemsinwhichthe
conductance of solution varies before and after the
equivaence point. In these cases, thetitration curve
can be represented by two linesintersecting at the
end point.

Representativetitration curvesareshownin (Fig-
ure 2). Two straight lines are obtained, intersecting at
the end-point. Theincrease of conductance may be
attributed to theformation of ion-pair in solution asa
result of the complexation reaction. After theend-point,
thetitration curvesindicate aslight increase of con-
ductance dueto the excess of the reagent.

The shape of thetitration curvedependsonal the
speci es present during thetitration processand other
factors such asviscosity, diel ectric constant, solva-
tion, ion pair associ ation and proton transfer.

The optimum conditionsfor performing thetitra-
tionin quantitative manner were el ucidated asfoll ow-

Ing
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TABLE 8 : Determination of Naftidrofuryl oxalate and TABLE 9 : Application of the proposed conductometric
Propafenone HCI through complexation with ammonium method for the analysis of Naftidrofuryl oxalate and

Determination of naftidrofuryl oxalate and propafenone HCI by various methods ACAIlJ, 10(6) 2011

reineckate by conductometric method

PropafenoneHCl in dosageforms

Naftidrofuryl oxalate Propafenone HCI
Statistics Taken, Found, Recovery, Taken, Found, Recovery,

pg ml* pg mi? % pg ml* pg mi? %
20 19.89 99.45 40 40.06 100.14
40 39.78 99.46 60 59.71 99.51
60 60.38  100.64 80 79.74 99.67
100 99.92 99.93 100 100.14  100.14
120 11935  99.46 120 120.36 100.30
140 13924  99.46 140 139.82 99.87
Mean*+S.D. 99.45+0.48 100.01+0.31
N 6 6
SD 0.483 0.307
\% 0.234 0.094
SE 0.197 0.125

*Mean of three different experiments
Titration in different media

Different mediawere attempted to obtain the best
results. Preliminary experimentsin:
1. Aqueousdrug solution with agueous reagent sol u-
tion,
2. Ethanol drug solutionwith Ethanol reagent solution,
3. Drug solutionwith reagent solution, both in ethanol
—water (50%, v/v) mixture
Acetonedrug sol ution with acetonereagent solution
Drug sol ution with reagent solution, bothin acetone
—water (50%, v/v) mixture
6. Preliminary experimentsshowed that procedurein
water mediawas the most suitablefor successful
results (higher conductance and most sharp end

point.)
Thereagent concentration

o A

Thereagent concentrationin each titration must be
not lessthan 10 timesthat of thedrug solutionin order
to minimizethedilution effect onthe conductivity through
thetitration. Theoptimum concentration of anmonium
reineckatewas5x 10-*Mto achieveacongtant and highly
stable conductance reading after 2.0 min mixing.
Concentrations|essthan theseled to ungtablereadings
and moretimewas needed to obtain constant conduc-
tancevaues.

Effect of temperature
Onraising thetemperatureto 40°C, no changein

Naftidrofuryl oxalate Propafenone HCI

Statistics Taken, pg Found, pg Recovery, Taken, ng Found, pg Recovery,
ml?t ml*t % ml*t ml*t %
20 19.89 99.46 40 39.68 99.19
40 40.26 100.64 60 59.52 99.2
60 59.20 98.67 80 79.36 99.2
100 98.27 98.27 100 100.14 100.14
120 120.77 100.64 120 119.98 99.98
140 139.71 99.79
Mean*+S.D 99.63+0.985 99.19+0.478
N 6 5
SD 0.985 0.478
\Y 0.971 0.228
SE 0.402 0.195

*Mean of three different experiments

the conductance reading was observed, so experiment
was doneat room temperature.

Soichiometricreationships

The stoichiometricratio of the studied drugsto
reineckatein the complex were determined by apply-
ing Job’s method of continuous variation®¥, there-
sultsindicated amolar ratio of 1:1 drug to reineckate
(Figureb).

Validation method

Cdibrationgrgphswith good linearity wereobtained.
Thelinear regression equationswere ca cul ated. Cor-
relation coefficient, intercept and slope values for
calibaration datawere cal cul ated, detection limit and
quantification limit were evaluated and reported in
TABLE (1, 2,5, 6, 8).

Thevdidity of proposed methodswas assessed by
itsapplication to the determination of thetwo drugsin
their pharmaceutical preparations, TABLE (4, 7, 9).

Student’s t-test and F-test(at 95% confidence level)
weregppliedto the resultsobtained compared with that
obtained when applying the official methods for
Naftidrofuryl oxalateand Propafenone HCl, theresults
showed that it didn’t differ significantly and there are no
systematic differences between the proposed and offi-
cia methods. Theresultsof different statistical treat-
ment of thedataareshownin TABLE 10.

Accuracy and precision were carried out by six
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TABLE 10: Satistical analysisof theresultsobtained by the
proposed methodsand theofficial methodsof Naftidrofuryl
oxalateand PropafenoneHClI

Naftidrofuryl Official Spcctro- Direct Indirect  Conducto-
oxalate methods photometry ~ AAS AAS metry
_ 100.39 100.52 100.23 99.46
Mean*(p=0.05) 10005042 " )5 £0.42 £0.92 £0.48
tvalue 0.96 1.63 0.31 1.695
(2.306)**  (2.306)**  (2.306)**  (2.365)**
E-value 1.66 1.0 4.86 1.34
(5.14** (514  (5.14)** (5.79)**
Propafenone HCI
_ 100.29+ 100.02+ 99.52+ 99.8+ 100.01+
Mean (p=0.05) 0.39 0.52 0.65 0.39 031
0.73 1.72
t-value 226" (2306 1.54(2.306)**0.93(2.365)* *
F-value 146 @74 08 5 sais qape 400(5. 794+
(5.14)**

*Mean £SD(mean of three different experiments), **Theoreti-
cal valuesfor t and F at p=0.05

determinationsat four different concentrations of the
two drugsinthesameday (intra-day), andin six differ-
ent days (inter-day) using spectrophotometric method.
Percentagereative standard deviation (RSD %) aspre-
cision and percentagerelative error (Er%) asaccuracy
of the suggested method were cal cul ated. The percent-
agerelativeerror ca culated using thefollowing equa
tion:
Er% =[(founded - added) / added] x 100

Theresultsof accuracy and precision (TABLE 3)
show that the proposed methods have good repeat-
ability and reproducibility.

CONCLUSION

The proposed methods havethe advantagesof being
simple, rapid, accurate, highly reproducibleand time
saving, in addition to stability indicating method espe-
cially AAS method so they can be applied in quality
control of thesedrugsin pureform and pharmaceutical
preparations. The conductometric method isfoundto
be more sensitivethan AAS and spectrophotometric
methods.
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