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ABSTRACT

Carbon paste and PV C electrodes were constructed for the potentiometric
determination of trimetazidine(TRMZ), amantadine(AM) and
ranitidine(RN). Different methodsfor el ectrode fabrication(including for-
mation of the ion pair in situ, soaking of the electrode in the ion pair
agueous sol ution, in addition to the classical modification of the electrode
matrix with theion pair) are described for both CPE and PV C electrodes.
Theelectrodesexhibit Nernstian Sopes30.26+1.79, 58.2+1.5 and 59.5+3.3
for CPE and 28.8+1.27, 60.5+0.65& 54.6+3.4 for PVC corresponding to
TRMZ, AM and RN, respectively. Comprehensive investigation of the
electrode matrix compositions for each drug takes place as well as the
effect of pH, temperature and life span. CPE electrodes showed
superpriority when compared with the PV C regarding the ease of fabrica-
tion and regeneration aswell asthe short responsetimeand long lifetime.
The proposed electrodes were successfully applied for the determination
of the TRMZ, AM and RN in pure solutions and dosage forms with good
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accuracy and precision.

INTRODUCTION

Thewidespread dosefication and/or adulteration of
commercialy available pharmaceutical preparations
demand reliable method for drug quality control that
arepreferably selective, rapid and can be undertaken
with simple equipment. Neverthel ess, most of these
methodsinvolve several manipulation stepsbeforethe
final result of theanadysi's, have poor selectivity or re-
quireexpensive gpparatus. Thisisin contrast to poten-
tiometric methodsusingion selectivedectrodes, which
isnow awell established method™**!, when applied to
theanalysisof pharmaceutical products, can be con-
Sdered to beadvantageousdueto their smplicity, short
measurement time, low cost, adequate precision and
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accuracy, wide analytical range(usually more 5 de-
cades), theability to measuretheactivity of variousdrugs
from theformulation matrix in colored or cloudy samples
aswell asnondestructive measurement of the analyt
sample. Thismakes|SE potentiometry very attractive
toolsfor pharmaceutical andysis.

For routineandys's, thesymmetric configurationis
generally preferred in which the sensing membrane
comesindirect contact with two agueous solutions, the
interna with fixedion activity and theexterna withthe
ion activity to bemeasured. Eventhough the symmetric
| SEshavefound awiderange of applicationg®*3, they
dill havecertaininherent limitationsasthey aremechani-
caly complicated, difficult to be manufacturedinsmal
size, aswell astheshorter lifetime dueto theleaching
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of theelectroactive materia into both theinternal and
externd solutions.

Theconstant devel opment of | SEsisleading to sen-
sorswhich not only have better performance but are
aso of smpler and morerdiablecongruction. Toover-
cometheaforementioned difficultiesinthemembrane
electrodes, anew kind of al solid-state el ectrodes sen-
sors, were reported which refer to atype of ISEsin
whichtheinternd referencee ement isin direct contact
with the e ectroactive membrane matrix and thus con-
tain no aqueous sol ution”*218, Duemainly tothedimi-
nation of theinternd reference solution, thesed ectrodes
will have certain advantageous such astheir smdl size,
lower cost of production, and ability to operatein higher
pressure environment wherethe symmetric I SEsmight
be damaged. Examples of thissensor designinclude
the coated-wire electrodes(CWE), coated graphite
electrodesaswill asthe conductive support el ectrodes.
Onedisturbing drawback of thesedectrodesisthedrift
inthe potential depending ontheplasticizer contentin
themembranematrix, theformation of athinwater film
between themembraneand metd subsiratemakesthese
electrodessensitivetothepH of solutionandfinaly the
poor adhes on of theactivemembraneto themetal sub-
drate.

Nearly ahalf of century, carbon pastes made of
carbon powder and aliquid binder belong among the
most popular materid sfor preparation of variousel ec-
trodesand sensors. Although consi derabl e attention has
been givento the preparation of CPES, their applica-
tionsinandytica chemistry!"® havemainly been based
on sdlective preconcentration followed by voltammetric
determination of variousspecies, andjust afew of these
el ectrodes have been used asanion sdective dectrode
modified with theion pair of the speciesunder investi-
gation**Z1, \When compared with smilar PV C sensors,
CPEs had the advantages of very low Ohmic resis-
tance, the very short responsetimé?! in addition to the
ease of fabrication and regeneration.

Trimetaziding(TRMZ); 1-{(2,3,4-trimethoxyphenyl)
methyl] piperazinedihydrochlorideisadlinically effec-
tiveantiangina agent that hasbeen used in the prophy-
laxisand management of anginapectoris, andinischemia
of neurosensorial tissuesasin Meniere’s disease®,
Trimetazidine exhibits somecytoprotective effectson
myocardid energy metabolismand exertsan antiangind
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effect inthe absence of significant hemodynamic ef-
fectd?dl. For theseclinical successes, TRMZ hasbe-
come unique among the antianginal agents, and it has
been clinicaly used throughout many countriesworld-
wide. Amantadine hydrochloride(Am-HClI)(tricyclo
[3.3.1.1]decan-1-amine, hydrochloride) isreported”’
asasyntheticantivird agent that inhibitsthe penetration
and thereplication of thevirus, and recently used for
bird-flow treatment in Egypt. Ranitidine(N-(2-{[5-
dimethylamino-methyl]-2-furanil} -methyl thioethyl) N-
methyl-nitro-1,1-diamino ethane) wasintroduced inthe
market in 1981 and isnow extensively usedin thetresat-
ment of duodenal and gastric ulceration, reflux
oesophagitisand dyspepsia?®2.

In spite of contentious progress in the design of
highly selective electrodesfor variousions, therehas
not been any report on the devel opment of selective
and sensitive TRMZ sensors, and no CPE were used
for the determination of either AM or RN. The success
intheapplication of CPEsfor the potentiometric deter-
mination of metformin? wastested for determination
of other cationic drug speciessuchasTRMZ,AM and
RN. In the present work, two types of ion selective
el ectrodeswith different methods of preparation were
constructed and their performance characteristicswere
studied. The electrodes(PV C and CP) are based on
incorporation of TRMZ,AM and RN-TPB ionpairsin
the electrode matrixes or incorporation of ion pairing
agents(such as sodium tetrakis(4-fluorophenyl) borate
NaT FTPB or dodecatungestophosphoric acid TPA)
aswell assoaking of the plan dectrodesin the aqueous
solution of drugs-TPB ion pairs. The present methods
have the advantageous of s mplicity, not timeconsum-
ingandlonger lifetime.

EXPERIMENTAL

Apparatus

All potentia measurementswere performed using
a692-pH meter(Metrohm), equipped with asensing
drugion-selectivedectrodein conjugation with slver-
silver chloride double junction reference electrode
(Metrohm 6.0726.100). A combined pH glass elec-
trodemodel 6.0202.100 was used for al pH measure-
ments. Manud potentiometrictitrationswere performed
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using abrand digital burette. Theresponsetimeof the
el ectrode was measured using 46-RangeDigita Mullti-
meter with PCinterface. An Haake thermosetting cir-
culatingwater bathwith temperature stability of 25+1°C.

Materials
1. Authenticsamples

Trimetazidine dihydrochloride(C ,H,,N,O,.2HCI,
M.W. 339.3g/mol) samplewas supplied by the(Global
Napi Pharmaceuticals, Egypt), pure grade Am-HCI
(C,H;N. HCI, Mwt 187.7) was provided by
(Rameda Co. Egypt) and ranitidine HC1(C_H.,
N,O.SHCI, Mwt 350.9) was obtained from(Glaxo
WellcomeEgypt SA.E. EI-Sdam City-Cairo-A.R.E.).
Stock drug solutions(0.1M) was prepared by dissolv-
ing an appropriate weight of each drug in water and
completedto themark ina100ml calibrated flask with
water. The contentsof TRMZ, Am, RN wereassigned
to be 99.5, 99.67 and 99.84% using the officina
method®. Theworking standard solutionswere ob-
tained by further dilution of stock solution with water.

2. Pharmaceutical preparations

Metacardia® tablets(Globa Napi Pharmaceuticals,
Egypt) arelabeled to contain 20mg of trimetazidine
dihydrochloride per tablet, were purchased from local
drug stores. Ten tablets of thedrug formulationswere
weighed and finely powdered inasmall dishand dis-
solvedintheminimum volumeof bidistilled water and
filteredintoa100ml calibrated flask and assigned to be
98.88%. The pharmaceutical preparation(Adamine
capsule, 100 mg amantadine per capsule) wasused as
amantadine sample, where 8 capsuleswereweighed
and an accurately weighed portion of the powder,
equivalent to one capsulewas dissol ved in 50ml water
giving 2mg/ml amantadine hydrochl oride which was
assayed to be 100.20%. Zantac tablets,(Glaxo
WellcomeEgypt SA.E. EI-Salam City-Caro-A.R.E.)
labeled to contain 150mg per tablet, Ranitidol® tablets
(El. Nasr Pharmaceutica ChemicalsCo., Abu-Zaabal,
Egypt, 150mg), were used as samples. The contents of
fivetabletsof thedrug formulationswerewei ghed and
finely powderedinasmall dish, amount equivalent to
onetablet wasdissolved intheminimumvolumeof weter
andfilteredintoal100ml calibrated flask and analyzed
accordingtotheofficia methodswith purity of 99.92,
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99.53%, respectively.
3. Reagents

All the chemicalswere of the analytical reagent
grade and doubledistilled water was used throughout
theexperiments. Poly(vinyl chloride)(PVC)(Aldrich),
Tetrahydrofuran(BDH) and o-nitrophenyl octyl ether
oNPOE(Sigma) asapladticizer, wereused for themem-
brane preparation. Graphite powder(Aldrich 1-2um)
was used for preparation of the carbon paste el ectrode
preparation with oONPOE asaplasticizer.

Sandard solutions

Sodium tetraphenylborate(NaTPB) solution
(ca.0.01M) was prepared by dissolving a weighed
amount of the substance(F uka) in worm water, then
adjusted to pH 9 by adding sodium hydroxide solution
and completed to the desired volumewith water. The
resulting sol ution was standardized potentiometricaly
againgt standard 0.01M thallium(l) nitrate sol utionf3Y,
lon pairing agents; NaTPB, NaTFTPB, dodecatunge
stophosphoric(PTA) and molybdophosphoric
acid(MPA) wereusinganaytical grad reagents.

Electrodeconstruction
1.lon pair preparation

Theion pairsof drugswith differention pairing
agentswere prepared by drop wise addition of 0.01 M
of TPB, PTA or MPA to 50ml of 0.01M drug solution
with continuousgtirring. Theresulting precipitateswere
filtered, washed severd timeswith distilled water and
thendried at 50°C. Theresultingion pair waswashed
with petroleum ether and kept dry in adissector and
andyzedwitheementd andysis.

2. Sensor fabrication

M atrixes composition for both the PV C and car-
bon paste el ectrodesisgiveninreference22. Thepre-
pared PV C dectrodeswerefilled with0.01M KCl and
0.01M drug solution usingAg/AgCl asinternal refer-
enced ectrodefoll owed by soaking theel ectrodeswere
soaked in 0.01M of drug under the investigation for
24h beforeusing. Themodified PV C by soaking was
prepared in the same manner using the plain electrode
matrix(without any modification) wherethe e ectrode
was soaked in the suspended solution of drug-TPB ion
pair for 24hr before measurement. CPEs were pre-
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pared by intimate mixing of graphite powder, modifier
and pasting liquidinan agate mortar and theresult paste
wasused tofill thed ectrode body*3 and the e ectrode
was soaked 10°M of the drug solution. Unmodified
CPE was soaked in the suspended solution of theion
pair for 24hr before measurement. Regeneration of the
electrode was obtained by screwing the piston while
holding the e ectrode surface against aflat solid sup-
port, polishing with avery smooth paper.

Analytical procedure
1. Electrodecalibration

Thedectrodeswerecdibrated by transferring 25mi
of 107-10*M drug solutionsinto a50ml doublejacket
thermostated glasscell at 25°C foll owed by immersing
the ISE for each drug in conjugation with Ag/AgCl
doublejunction reference el ectrodein the drug solu-
tion. Thepotentia readingswererecorded and plotted
againg drug concentrationinlogarithmic scae(-log[ D).
The sensors performanceswere eval uated according
to ITUPAC recommendationl®3,

2. Electroderesponsetime

The dynamic responsetime of the el ectrodewas
tested by measuring thetimerequired to achieveasteady
date potentid (withint1mV) after successveimmersion
of theeectrodein aseriesof drug solutions, each hav-
ing a10-fold increasein concentration from 1.0x10°
to 1.0x10*M.

3. Effect of pH

Theinfluenceof pH on theresponse of both PVC
and CPE was checked by recording the potential read-
ingsof thecell for solutions containing 102M of each
drug at different pH values(pH 3-11). Variation of pH
vauewasdone by adding very small volumes of HCI
and/or NaOH solution(0.1-1M of each) to 20ml of the
drug solution.

4. Effect of temperature

OCHj
H,CO

HCI

HCO  trMZ AM

NH,
i (CH 3)2_N_CH2 CHZ_S_(CH 3)2"'NH\

—= Fyll Poper

To study thetherma stability of theelectrode, cdi-
bration plotswere constructed at different temperatures
ranging 25-70°C. The standard cell potential s(E°cell)
were determined at each temperature from the respec-
tive cdibration plotsastheintercepts of theseplotsat
pD=0, and plotted versus(T-25), where T isthe abso-
|utetemperature of the solution. A straight-lineplotis
obtained wherethe doperepresentstheisothermal co-
efficient of thed ectrode according tothefollowing equa
tion3+%;

Eocdl = EO

cdl(25°C)

+(dEYdt) ,(t-25)
Potentiometrictitration

Aliquotsof theRN containing(17.5-52.5mgfor pure
solution or 7.5-22.5mg of tablet samples) or AM solu-
tion(2-20mg) were pipetted into a50ml beaker, and
thevolumewas completed to 25ml withweter. NaTPB
wasused asatitrant and thetitration processwas moni-
tored potentiometrically usngtheRN orAM ISEs. The
potential readingswere plotted against theml added
from thetitrant to estimate the end point fromthe S
shapetitration curveor usingthefirst & second deriva-
tiveof curve. For TRMZ, an excess(10ml of 0.01M
TPB) wasadded to the sampl e sol ution containing 10-
35mg wherethe un-reacted amountsof TPB wereback
titrated with T1* using unmodified carbon paste el ec-
trodeY,

RESULTSAND DISCUSSION

Sensor performance

Themost traditiona way in preparation of sensors
for cationic drug speciesistheincorporation of theion
inquestion, usually intheform of anion-pair®® with
someanionicion pairingsuchasNaTPB, TPA, TSA,
flavianate, reineckate or M PA as counter-anioninthe
electrode matrix. Thedrug under investigation present
in the cationic form which contain nitrogen atom that
canformanion parswith differention pairing agents.

F—CH—NOHCI
CH,—NH

RN
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Inthe present work, theion pairsof the drug under
investigation with NaTPB, TPA, TSA or MPA were
preci pitated and the chemicd formulasof theseion pairs
were estimated with e emental analysis. It wasfound
that RN and AM formion association with TPB with
the chemical formulaof C_H,,.SN,B and C_,H, NB
indicating theformation of 1:1ion pair, whileTRMZ
gave C62H N,B whichindicatetheformation of 1.2
ion pair. Theion pairswith TPA, TSA or MPA did not
follow the 1:1 ratio and havealimited solubility inthe
matrix composition, soit will not beused.

Inaddition to thetraditional method for electrode
matrix preparation, somedifferent techniquesfor the
electrodefabrication includetheincorporation of asuit-
ableion pairing agentsinto the el ectrode matrix, fol-
lowed by soaking the electrodein the aqueous drug
solution led to theformation of theion pair ontheelec-
trode surfacewhich will be consequently extracted into
the electrode matrix(plasticizer) so the electrode be-
comegradually saturated with theion pair. Also, itis
expected that during the soaking of the plan eectrode
intheagueoussuspendedion pair solution, theorganic
solvent(plasticizer) will extract theion pair and become
gradually saturated with theion pairt®6=7,

and CPEsprepared using oNPOE asaplasticizer and
contain no el ectroactive materia had no responseto-
wardsthedrugsunder investigation, whilethePVC and
CP matrixes modified with different methods showed
Nerngtai n responsestowardsdrugswith different dopes
and sengitivity depend on thedrug under investigation
and themethod for fabrication(TABLE 1and figure 1).

For TRMZ, dataobtai ned show the superiority of
themodificationwiththeion pair method over theingitu
or soaking methodsindicated by thehighest dopewith
lower detection limit. In case of the RN and AM, the
modification of theeectrodein Stuwasbetter than other
listed methods. Thelower limit of detection(LOD) of the
electrodeis defined asthe concentration range of PD
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Figure1: Calibration graphsof different drugsusing CPE

Preliminary experiment showed that boththe PV C
TABLE 1: Performancecharacteristics* of different crugsPV C and carbon paste electrodesfabricated with different tech-

and PV C electrodeswith theoptimum matrix composition

niques.
Parameter
Drug Electrode Code "Faprication Linear Intercept, Slope**, ; DL M Response Life span,
technique range, M mV mV/decade ' time, sec day
1 Modified 10%10! 1995449 28.8+1.27 0.99616 9x10~ 6 21
PvC 2 Insitu  10°-10" 214.3+5.5 33.1+17 0.99669 5x10°
TRMZ 3 Soaked  10°-10" 196.1+3.0 27.9+0.9 0.99839 6x10°
4 Modified 10°10% 211.4+6.9 30.3+1.79 0.99307 6x10~ 3 30
CPE 5 Insitu  10°-10% 169.942.0 28.9+0.6 0.99936 7x10°
6 Soaked  10°-107 234.6+1.4 31.6+0.4 0.99974 6x10°
7 Modified 10410 185+9.7 55+3.8  0.99415 10*
PvC 8 Insitu  10°-10" 184+14.7 54.6+3.4 0.99527 10° 5 28
RN 9 Soaked 1010 196+10.4 51.1+3.5 0.99606 10*
10 Modified 10*10%! 105.5+53 51.7+1.94 0.99736 5x10°
CPE 11 Insitu  10°-10% 279.0+3.5 59.543.3 0.99944 6x10° 2 60
12 Soaked  10%-10 227435 4824129 0.99885 3x 10°
13 Modified 10°-10! 315.8+6.9 58.8+2.8 09981  10°
PvC 14 Insitu  10°-10" 298.1+2.1 60.5£0.65 0.99983 6x10° 5 28
AM 15  Soaked 10°-10" 307+11.6 54.3+3.5 099379  10°
19 Modified 10*10! 149+10.2 52.7+3.7 0.99506 10*
CPE 17 Insitu  10°-10% 160.4+5.2 58.2+1.5 0.9989 4x10° 1.6 60
18 Soaked  10%-10% 224.9+7.3 46.3+2.2 0.99556  10*

*Results are aver age of five different calibrations, **Values ar e calculated according to | UPA recommendation
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Figure3: Effect of pH onthepotential readingsof PVC and
CPEsof different drugq0.01M concentr ation of each drug)

corresponding to theintersection of the two extrapo-
lated linear segmentsof the cdlibration graph, equalsto
9.3x107, 6x107, 10°, 6.1x10°%, 6.3x10° and 4.410°
M for TRMZ,AM and RN PV C & CPEs, respectively.

Response time

The response time of PV C and CPEs under the
optimum condition for each drug was measured ac-
cording lUPAC recommendation(TABLE 1 andfigure
2). Theresponsesfor AM CPEswere spontaneous as
theresponsetimewasfound to be 1.6 sfor concentra-
tion of >1x102M and 3sfor lower concentrations; this
very short responsetime can be explained by thefact
that the carbon paste consi sts of carbon powder each
issurrounded by avery thinfilm of NPOE and carbon
particle itself acts as a conductor’®, For PVC elec-
trodes, the corresponding responsetimewas5 and 8
second respectively. Thelonger responsetimeof the
PV C membrane el ectrodes may be dueto their con-
figurationwithaninternd referencesolution. For TRMZ
and RN, CPEs showed responsetime of 2, 3 secfor
concentration>1x102M whilethe PV C gave5, 6 sec
for thesame concentration.

= Fuyl] Paper
Effect of thepH

Theinfluence of pH ontheresponse of both PVC
membrane and CPE was checked for thethree drugs
under investigation. Theplotsof E(mV) versuspH(figure
3) indicate that the response of the el ectrodeswas pH
independent in the pH ranges: 4.0-8.0 for PVC and
CPfor TRMZ and RN. Inthecase of AM, theworking
pH rangewasfrom 4-9 and 4-8 for PV C and CR, re-
spectively. Calibration graphsof the ISEsat different
pH va uesindicated the highest dopeof thecdibration
graphwasat pH 5for PVC and 6 for CPE. Using of
acetate buffer at the mentioned optimum pH vauedid
not improvethe slope of the calibration graph so the
measurements were donein the agqueous solution. At
thelower pH valuesthe potential readings decrease;
thismay be attributed to the penetration of chlorideion
intheeectrode gd layer.

Effect of temperature

Calibration of different drugsusing either PVC or
CPEsweredoneat different temperaturesranging be-
tween 25-70°C. Resultsshow thet the cdibration graphs
of the PV C electrodes havevery stable slopesinthe
temperaturerange 25-60°C whilethe CPEsshow stable
dopeof thecalibration graph in thetemperaturerange
30-50°C. The isothermal coefficients of both PVC
membraneswereca culated for different drugsand have
values 0.000415, 0.00055, 0.001V/°C for AM, RN
and TRMZ respectively. The corresponding valuesfor
CPEswere-0.00334, -0.004 and -0.009V/°C for the
drugsinthesameorder. Ingenera, the carbon paste
el ectrodes showed higher sengitivity to thechangein
thetemperature of the solution asmajor typesof solid
eectrodeswithoutinterna reference solution*>® while
the PV C dectrodewhich containsaninternd reference
solution did not suffer from thissengtivity. Therelative
sengitivity of CPtowardsthechangein thetemperature
may bealso dueto the changein the conductivity of the
electrode with increasing thetemperature, which will
affect the potential readings, theisothermal coefficient
of the blank el ectrode was 0.00215V/°C.

Potential drift

Day-to-day calibration wasdoneusing both PVC
and CPEsto evaluatethe useful lifetime of both € ec-
trodes. BothAM and RN, PV C € ectrodes show ause-
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ful lifetimeof 4weeks, duringwhichthepotentid dopeis
reproducibletowithin+1mV/decade. Carbon paste elec-
trodesprepared within Stumodehaveardativelifetime
asthedectrode show astabled ope(x1mV/decade) from
1-60 days after preparation. Regarding TRMZ ISES,
PV C and CPEsmodified withtheion parsshowed use-
ful lifetimeof 3and 4 weeksrespectivey. Ingenerd, the
master PV C membranesfor each drug were stable at
4°C for 3months during which anew membraneelec-
trode can be fabricated. To obtain anew CPE, regen-
eration can bedoneby squeezing out asmal amount of
the paste, and polishing the e ectrode on asmooth filter
paper till obtaining ashiny surface, which offer anew
fresh dectrode surfacefor measurement®2,

Potentiometrictitration

In contrast to direct potentiometric measurements
requiring careful calibrationsof measuring cdlls, thepo-
tentiometric titration techni quesoffersthe advantage of
high accuracy and precision; athough the cost of in-
creased time and increased consumption of reagents
used astitrants.

Different electrodeslisted in TABLE 1 wereused
inthepotentiometrictitration of different drugswith TPB.
Inthe case of AM and AM, the CPEs modified with
theion pairsin situ showed thehighest potentia break
at theend point aswell ashigher tota potential change.
Different titrantsweretested inthe potentiometrictitra:
tion of both drugs, and using of TPB asatitrant gave
the best titration curvewith thehighest potential break
at the end point and a well defined reaction
sticiochiometry(1:1). Other titrants(TPA, MPA) gavea
poor titration curvewith undefined reaction stiocheo

metry(1:3, 1:4). Thetitration curveswere symmetrical
with avery well defined potential jumpindicating the
high sengitivity of theeectrode(figure4). Theaverage
recoveriesfor titration of 2-10mgAM and 17.5-52.5mg
RN was 99.67 and 99.84% respectively with standard
deviationsof 1.9, 2.2%. Titration of 6 mgAM gave
average recovery of 99.8% with arelative RDS of
1.6%(n=10), whiletitration of 35.5mg RN gavean av-
eragerecovery of 100.5£1.4%(n=10).

WithTRMZ, thetitration curvesusing different dec-
trodes showed different potentia break a theend point
depending on thetype of the el ectrode and titrant and
CPE modified withtheion pair gavethe best results.
Generally, the potential break and thetotal potential
change of thetitration curvesof TRMZ arenot ashigh
as that in case of AM and RN(TRMZ are doubly
charged and the slope of the calibration curves was
30.26mV per decade) which lower thetota potentia
changeof thetitration curve. To obtain morereproduc-
ibletitration curves, aknown volumeof TPB wasadded
to the drug solution and the excess of TPB wastitrated
with TI* or CPC asaback titrant. Evenahigher dE/dv
was obtained using CPC asaback titrant, theresults
obtained with TI* was more reproduci ble with better
recovery. Theequivaent volumeof thetitrant(TI*) de-
creased withincreasingthe TRMZ concentration from
10-35mg indicating consuming of TPB dueto thefor-
mation of TRMA-(TPB), ion pair. The averagerecov-
eries for titration of 10-35mg TRMZ was 101.35+
3.8%. Titration of 20mg TRMZ gaveaveragerecovery
of 96.3+4.3%(n=10).

Analytical application
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Figure 4: Potentiometric tiration of different drugs, (a), (b): AM and RN with 102M Na-TPB using carbon paste
electrodemodified with KTFTPB and (c) back titration of TRM Z usingunmodified CPE with 02M TI
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TABLE 2: Determination of TRM Z, RN and AM in puresolutionsand phar maceutical prepar ation by potentiometrictitration

using car bon pastedectrodemodified with NaTFTPB

Drug Sample Taken, mg offic'i:;und, mlgSE Recovery(%)* RSD

2 1.98 2.03 102.6 1.6

Pure solution 6 5.99 5.95 99.4 2.3

10 10.02 9.91 98.9 18

Amantadine 2 1.99 2.02 101.7 1.6
Adamine 6 6.08 6.38 104.9 2.3

100mg 10 10.06 9.96 99.0 1.6

20 19.88 19.66 98.9 18

17.5 17.38 17.12 98.5 2.3

Pure solution 35 35.05 35.79 102.1 25

525 51.90 51.33 98.9 18

o Zantac 7.5 7.49 7.55 100.8 0.8
Ranitidine 150mg 15.0 15.02 14.78 98.4 1.9
22.5 22.48 22.37 99.5 1.2

Ranitidine 7.5 7.46 7.83 104.9 34

100mg 15 14.77 14.65 99.2 1.3

22.5 22.53 22.46 99.7 1.8

10 9.80 10.45 106.6 35

20 20.10 19.36 96.3 43

Pure solution 25 25.03 25.43 101.6 15

Trimetazidine 30 29.88 30.57 102.3 2.4
35 35.07 33.91 96.7 3.7

Metacardia 4 3.95 4.17 105.6 2.9

20mg 8 8.08 8.24 102.0 1.7

*Mean recovery and standard deviationsfor five determinations

Theversatility of themethod hasbeeninvestigated
by measuring TRMZ, RN or AM concentrationin e-
ther pureauthentic solutionsor red pharmaceutica for-
mul ationswith comparing theresultswith the standard
methods®, Pharmaceutica diluentscommonly usedin
drug formulaions(e.g., glucose, lactose, starch, manni-
tal ....) at concentration as high as 20 fold molar ex-
cessover activeingredient may interfereinthefor drug
qudlity control depending onthe method of assy. Inthe
present work applying both PV C and CPEs, thisfiller
or diluentsdid not show asgnificant interferenceonthe
potentiometrictitration.

Resultsobtained(TABLE 2) showed the possibility
of applying thefabricated sensorsinthedetermination
of different drugswith recoverieswhicharein agree-
ment with those obtained from the British Pharmaco-

poeia
CONCLUSION

Thepresent work wasamedtoinvestigatethe ap-
plication of novel sensor(either CPEs or PV C mem-
branes) for the potentiometric determination of TRMZ,

RN and AM. The incorporation of the ion pairing
reagent(in Stumode) gavebetter resultsthan other meth-
odsof preparation alowing the determination of many
drugsthosegaveasuspended or oily stick ion pairswith
thereduction of thetimerequired for e ectrodefabrica-
tion. CPEs show superior lifetimeand responsetime
thanthe PV C dectrodeswith theease of fabricationand
regeneration technique. CPEsshowed smilar sengtivity
(andinsome casesmoresengitive) compared withPVC
electrodesand to thed ectrodes previoudy published for
the potentiometric determination of RN6810.121516] gr
AMI7913 The proposed € ectrodes can be successfully
usedinassaying of different drugsinthe pharmaceutica
preparati on with good accuracy. M ore comprehensive
studieswill bedonefor comparison of the suitability of
PV C and CPEsin theflow injection determination of
thesedrugsaswell asdetermination of selectivity coeffi-
cientsin both the batch and FIA mode.
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