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Potentiometric Determination of Levamisole in Pharnaceutical Formulations
by Membrane Sensors Based on lon-Pair

The characteristics, performance and applicatiomeimbrane sensor based on ion-pair Levamisole tPiera
described. The sensor’'s response to the levamisaléhas the sensitivity of (38-52) mV/pC over tlange of
1-10°-1-10" mol/L, and the detection limit is 2,5:4mol/L at pH 3,0-8,0. The sensor is easily assetnblea
relatively low cost and has fast response time @)1 The proposed sensor displayed good selgcfasitievamisole
ion in various substances. It was used to detertairamisole hydrochloride in pharmaceuticals.
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Introduction. Levamisole, (S)-6-Phenyl-2,3,5,6-tetrahydroimid§Zd-b][1,3]-thiazole (Fig. 1) is a
potent broad-spectrum antihelmintic drug, whiclwidely used in veterinary medicine for the contobl
gastrointestinal parasites in cattle, sheep and. pigis normally administered orally, by pour-on loy
subcutaneous or intramuscular injection. The recenttad dose is 8 mg/kg body weight. It has been used
as an immunostimulant in humans [1]. Levamisolerbgdloride is used in the treatment of a variety of
immune diseases and autoimmune diseases; levarhigiiechloride liniments have been developed fer th
administration of this drug which can treat skipgyimmune therapy effectivelizight yellow crystalline
powder, it is soluble in water, methanol, slightigiuble in ethanol, very slightly soluble in chlifmon,
insoluble in acetone; stable under ordinary coodgi[16].

A great deal of work has been done by the researdmethe current application and future possiedit
for altering the drug activities and evaluationhwitew method development by instrumental methods.

Various techniques have been used for the detetionnaf levamisole in biological fluids. They incle
gas chromatography with nitrogen-phosphorus dete¢tC-NPD) [24] and flame ionization (GC-FID) [18]
and liquid chromatography (LC) with ultraviolet (Y\detection [2; 17; 23]. The methods developed for
levamisole quantification include polarography [§8s-liquid chromatography [7] and high performance
liquid chromatography (HPLC) [2; 6; 17]. There isly one report on determination of levamisole
hydrochloride using a PVC membrane ion selectiwetadde (ISE) based on levamisole hydrochloride-
tetraphenyl borate as an active material [22].

NO,
Fig. 1. The chemical structure of levamisole picrate
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The potentiometric sensors remain an important @odising field of analytical chemistry. This is
related to the advantages of potentiometry (sintyplitast response, sensitivity, selectivity, asayin muddy
and colored media etc.) over other analysis metf2ls A research of new electrode-active substarice
important. Due to the functional properties of jmair (IP) to donate both a cation and an anionoctsnpial-
determining ions, they are the most universal itwops. It is likely that solubility is the main testion for
their use as ionophores. The solubility of IPs &thdne sufficiently low in aqueous phase, othervitsey
will be washed out from the membranes; and at #imestime, high in the membrane phase, otherwise it
will be difficult to obtain a homogeneous membraReeviously, we analyzed the applicability of ISEs
based on ion-pairs as electrode-active substandbe analysis of pharmaceuticals [3-5; 9-15; 19].

The aim of this work is to study a simple and inexpensive method for tlsayisg of levamisole in
pharmaceutical forms. The method is based on thair of levamisole picrate (Fig. 1) and using tioin-
pair as an electrode active substance for a memlpatentiometric sensor.

Material and methods. All chemicals were of analytical-reagent gradee Thodeling of the mem-
brane composition of the potentiometric sensor usgd molecular weight PVC, dibutylphthalate (DBP),
dioctylphthalate (DOP), dinonylphthalate (DNP), thigphthalate (DEP), tricresylphosphate (TCP) and
tetrahydrofuran (THF), which were obtained fromr8&gAldrich. Distilled water was used to prepare all
solution in all experiments.

Standard solutions and buffers were prepared fresfith deionized water. Buffer solution were
prepared by mixing corresponding amounts of 0,04/Lmi;BO;, 0,04 mol/L CHCOOH, 0,04 mol/L
HsPO, and 0,2 mol/L NaOH.

An ion-pair of levamisole picrate was prepared hiximg equal quantities of 1-f0mol/L levamisole
and picric acid. The solution was settled for 2nl ghe ion-pair sediment was filtered (quantitatiapid
filter paper). This residue was treated with 50ahktold distilled water. The precipitate was drigsl an
electrode-active substance for preparing the lesalisensitive sensor.

The sensing membrane was prepared by mixing 70frRyG powder and 15 mg of levamisole picrate
with 0,12 mL of a plasticizer — TCP. The mixturesasdirred until the PVC was well moistened, andithe
the mixture was dispersed in 0,5 mL THF. The re@sylmixture was transferred into a glass dish ofrizb
diameter. The solvent evaporated slowly at roomptature until a solid membrane of about 0,3 mm
thickness was formed. A desired piece of the mengbveas cut and then attached to an end of polyerihyl
tube using viscous solution of PVC as an adhedike. resulting sensor was then filled with an ingérn
solution of 1,0-18 mol/L levamizole hydrochloride and conditioned % min. Then, a copper wire was
immersed into the tube.

The selective sensor was calibrated under a cowvehtworking regime; the solutions for the
calibration were prepared by the consecutive aitutif 0,1 mol/L levamisole hydrochloride with bitlied
water. The potential of the electrochemical cellswaeasured in standard solutions with progressively
increasing concentration under constant stirrifge performance of the sensor was investigated lasme
ring the emf values of various levamisole hydrodh® solutions.

An 1A-123 model ionometer with Ag/AgCI referencee@drode was used for the measurements of
potential difference at (25,0 + 0,1) °C.

Results and discussionBecause the sensitivity and selectivity of any imeme sensor are signifi-
cantly affected by the composition of the levamésegnsitive membrane and the nature and amouheof t
solvent mediators and additives used, we decidestudy such effects on the behavior of the proposed
sensor. The effect of the nature of the plasticasd the amount of ion-pair of levamisole picratetioe
potential response of the proposed levamisoletbedeelectrode were investigated. The obtainedliesue
provided in Table 1. Evidently, TCP is a more difersolvent mediator than all others in the prapan of
the levamisole-selective sensor.

The influence of the membrane thickness on thengiateresponses of the levamisole sensor was
investigated. The optimum thickness of the membiai@gl5—-0,35 mm.

The concentration of internal solution does noseaany significant difference in the potential cesge
of the sensor except for the change in the intemighe resulting Nernstian plots.

The effect of pH of the test solution on the resgmonf the levamisole-sensitive membrane was exa-
mined for 5-13 mol/L and 5-13 mol/L concentrations. The pH effect of the teduson on the electro-
chemical behavior of the sensor was studied undenstant concentration of levamisole hydrochloedd
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varying the content of the hydrogen ions in therphige 3,0-10,5 which was adjusted with HCI or NaOH
solution. The results are illustrated in Fig. 2eTotential remains constant in the pH range cf&M
The response time of the sensor was measuredsafiteessive immersion in a series of levamisole
solutions with tenfold increase of the levamisale ¢oncentration each, from 146ol/L to 1-10' mol/L.
The static response time thus obtained was 3-5 $-16"-1-10" mol/L levamisole ion concentration. At
lower concentrations (1-781-10°mol/L), however, the response time approaches 5-15
Tablel
Characteristics of different electrode active subsinces with different solvent mediators of levamisol
ion sensitive sensor

A?Oqgfj;;igf(}/? € Plasticizer, 65% Slope (V) Linear range, mol/L Deteg:)?;:_llmlt,
1 TCP 450+ 1,0 1,0-10-1,0-10 1,0-10°
3 TCP 52,0+ 1,2 2,5:10-1,0-10" 3,2:10°
5 TCP 41,0+1,0 1,5-10~1,0-1¢ 1,0-10°
7 TCP 420+1,0 1,0-10-1,0-10 3,2-.1¢°
7 DNP 46,0+1,1 2,5:10-1,0-10" 7,9-10°
7 DOP 46,0+1,1 2,5:10-1,0-10" 6,3-10°
7 DBP 41,0+1,0 3,2-10-1,0-1¢ 1,0-10°
7 DEP 40,0+ 1,2 1,0-10-1,0-10" 6,3-1¢°
10 TCP 38,0+ 1,0 1,0-10~1,0-1¢ 1,0-10°
15 TCP 40,0+1,1 3,0-10™-1,0-10 3,0-1¢

An important characteristic of any potentiometrensor is its response to the primary ion in the

presence of others ions solution, which is expeegsderms of the potentiometric selectivity coefnts.

pot

The potentiometric selectivity coefficient for merabe levamisole sensitive senstgK Lev,1 Was deter-
mined for a number of cations by the matched pitkentethods [25]. No interference was noted for imos
of the compounds of solution such as NEb4), CE* (>4), K (>4), Nd (>4), CG* (>4), B&" (>4), Ca+ (>4),
Mg®" (>4), tetramethylammonium bromide (>4), benzylathylammo-nium chloride (>4). A comparison
with reported electrodes indicates that the seliégtcoefficients of the proposed sensor are bettan
those reported for other levamisole ion-selectieeteodes.

Consequently, cation interactions with the membnaimese, and thus membrane transport selectivity,
are dictated primarily by the patrtition coefficiertf given cation between the aqueous test solatichthe
solvent or plasticizer used to prepare the polyfiivar

The proposed membrane sensor based on ion-pawamisole picrate was found to work well under
laboratory conditions. It was applied for the deti@ation of levamisole hydrochloride in pharmaceaiti
forms (Table 2).

Table 2

Recovery data for levamisole acid amounts in pharneeutical forms (ap. = 5,05;tan = 2,78)

Found by proposed Found by potentiometric

Label sensor titration
Sample amount, F-test | t-Test
@ RSD @ RSD
mg/tablet mg (%) mg (%)

Decaris, Richter 150 150,8 + 0,86 0,48| 0,46 | 150,0+ 0,9/ 0,56| 0,5 0,86 | 1,79
Gedeon Ltd

Decaris, Richter 50 51,1+1,0 | 0,41| 1,57 | 50,2+0,8|0,39| 1,24 | 1,59 | 2,00
Gedeon Ltd
Levamisole- 150 150,6 +1,0| 0,62| 0,52 | 150,2+1,2| 0,87| 0,62 | 0,71 | 0,77
Zdorovye,

Kharkiv Ukraine

The sensor is easy to assemble at a relativelyclst and can be used for a period up to 3-5 months
without any considerable divergence in potential.
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The proposed membrane is very easy to preparelawisshigh sensitivity and wide pH range. This
approach is cost-effective and has other advantageb as high accuracy, selectivity, and fastaesp for
the determination of levamisole hydrochloride isage forms.

Conclusions.The results obtained in present work demonstraterhembrane potentiometric sensors
based on the ion-pair of levamisole picrate witierinal comparison solution were developed. The gseg
sensors exhibit long lifetime, good stability, séwisy, precision and selectivity. They are lowst@nd easy
to both prepare and use.

Techniques with high metrological characteristic fbe quantitative determination of levamisole
hydrochloride in pharmaceuticals were developedce Tédsults of this study show that a potentiometric
sensor may provide an attractive alternative feaheisole determination.
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Kopmom Kouar, 3yoenss Hatass. [loTeHmiomeTprnyHi BU3HAYEHHS JeBaMi3ouy y papManeBTHYHHUX Mpena-

paTax MeMOPaHHHMH CeHCOPaMH 3 BUKOPHCTAHHAM ioHHUX acomiaTiB. OmicaHo XapaKTepUCTHKH, BiITBOPIOBAHICTb 1
3aCTOCYBaHHSI MEMOPaHHOTO ceHcopa Ha OCHOBI i0HHOTO acouiary JleBamizoun ITikpaty. Binryk cencopa Ha jeBamizon-
ion Mae uyrmmBicTs (38-52)MB/pC y miamasoni Bix 1-10°-1-10" mons/1, a Mexa Busenenns — 2,5-1¢F momns/n npu
pH 3,0-8,0.CeHcop Jierko BUTOTOBISETHCS MPH BiJHOCHO HM3bKiil BapToCcTi i Mae manuit yac Biaryky (5-10 c).
[TporoHoBaHMii ceHCOP MOKAa3y€e XOPOIIY CEIEKTUBHICTH JIEBaMi30Jly JI0 pi3HUX pedoBHH. BiH OyB BUKOpHCTaHUH IS
BU3HAYCHHS JIEBaMi30J1 TiIpoXJIopuay y hapMaleBTHYHNX Npernaparax.

Kurouosi cioBa: nesamizon, [IBX-mMeMOpanHmii ceHCOp, MOTEHITIOMETPis, (papMalieBTHIHHIIA aHaTi3.

Kopmomn Kouar, 3yoens Haranus. IloTeHumoMerpuyeckue onpeaeieHns JeBaMmu3oia B ¢papmaneBTuyec-

KHUX Npenaparax MeMOPaHHBIMHU CEHCOPAMH € MCIIOJIL30BAHHEM MOHHBIX acconuaToB. OIMcaHbl XapaKTePUCTH-
KM, BOCIIPOM3BOJUMOCTb U NIPUMEHEHHE MEMOPAHHOI0 CEHCOpa Ha OCHOBE MOHHOTO acconuara Jlesamusou [Tukpara.
OTKIIMK CEHCOpA Ha JICBAMH30JI-HOHA HMEET 9yBCTBHTENbHOCTS (38—52)MB/pC B muanasone ot 1-10°—1-10" mons/n, a
npenen obuapyxenus — 2,5-1F momns/n npu pH 3,0—8,0.CeHCOp I€rko H3rOTOBMIACTCS MPH OTHOCHTEIBHO HHU3KOM
CTOMMOCTH K uMeeT Mmajoe Bpemst otkiuka (5—10c). [IpeanaraeMsplii ceHCOp MOKa3bIBACT XOPOLIYIO CENCKTUBHOCTD
JieBaMU30J1a K pa3indHbiM BeniectBaM. OH ObLI HCMONB30BaH AJIsl ONPEIeICHHUs JICBAMH30J THAPOXIopHaa B (apma-
LEBTHYCCKUX MpernapaTax.

KaroueBsie ciaoBa: neamusod, [IBX-meMOpaHHbIil ceHCOp, MOTEHIMOMETPHS, (hapMalleBTHYECKUH aHaIH3.
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V]IK 541.13
Baunepiii I'aeBcbkmii

KaniOpyBaHHS KOHXYKTOMETPHYHOIO JaTYUKA

Po3pobneno crnoci6 kamiOpyBaHHS KOHIYKTOMETPUYHUX JTATYHKIB Y BOJHHUX PO3YMHAX BYyTIeKUCIOTH. CriociO

0a3yeThCsl Ha TEOPETHYHUX PO3pPaXyHKaX KapOOHATHOI BOJHOI CUCTEMH W OJHOYACHUX KOHAYKTOMETPUYHO-IIOTEHIIIO-
METPUYHUX BUMIPIOBAHHAX. Pe3ynbTaTH METPOJIOTIYHUX JOCIiHKEeHb TOKa3alH, 1110 BiJIHOCHA MOXHUOKa KamiOpyBaHHS
He nepesuntye + 1 %.

Kiro4oBi cjioBa: KOHIYKTOMETpIsl, €IEKTPOIIPOBIAHICTE, TIOTEHITIOMETPisl, KapOOHATHA BOJHA CHCTEMA, KOHCTAHTH

IMcorarmii.

IMocTanoBka HaykoBoi mpoOjemu Ta ii 3HAYeHHs. EJEKTPONPOBIAHICTE BOJHHUX CEPEAOBHI —

BakJiuBa (i3MKO-XIMiYHAa XapaKTEPUCTHKA, SKa HOPMYETbCA Maike Yy BCiX HOPMAaTHBHO-TEXHOJOTTYHHX
TOKyMEHTaX, TOMY METPOJIOTIUHI IOCHIDKCHHS KOHAYKTOMETPHUYHHX JaTYHKIB, OCOOJMBO TaKHX, IO
CaMOCTIHHO BHTOTOBJISIIOTHCA B JOCHIAHULBKUX JaO0OpaTOpifx, € BaKIMBUM €TalOM HOTO MiATOTOBKH MO
BHUMIPIOBaHb.

Jlist mociiKeHb BUKOPHUCTAIH aHai3aTop skocti Boguux cucreM (ASIBC) [1], sxuit omHOYACHO BHMi-

pro€e BiciM (i3HKO-XIMITHUX TTapaMeTpiB, TPH 3 SKUX JAIOTh MOXKJIHMBICTH PO3POOUTH HOBY METOAMKY Kalli-
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