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ABSTRACT

lon — associate complexes of Loratadine hydrochloride with [manganese
(I1), cobalt(l1) thiocyanate], potass umferricyanide and ammonium reineckate
were precipitated and the excess unreacted metal complex was determined.
A new method was given for the determination of Loratadine drug in pure
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solutions, in pharmaceutical formulations and urine samples using atomic
emission and atomic absorption spectrometry. The drug can be determined

by the affort method intherange 0.76 - 68.92 ug mL .
© 2014 Trade Sciencelnc. - INDIA

INTRODUCTION

Loratadine hydrochloride (LD) isatricyclic anti-
histamine, which actsasasdlectiveinverse agonist of
periphera histamine H1-receptordy. Loratadine is
chemicdly known as Ethyl 4-(8-chloro-5, 6- dihydro-
11Hbenzo[ 1,2-b] pyridin-11ylidene)piperidine-1-car-
boxylate (Figurel). It isofficial in USP1, BP2; IP3.
Loratadineisgiven oraly, absorbed well from thegas-
trointestinal tract, it ismetabolized by isoenzymes of
the cytochromeP450 system, including CY P3A4,
CYP2D6, and, to a lesser extent, several others.
Loratadineisamost totaly bound to plasmaproteins.
Itsmetabolite desloratadine, whichislargely respon-
sblefor theantihistaminergic effects, bindsto plasma
proteinsby 73-76%. Loratadine’s peak effect occurs
in1-2hours, anditshiologicd hdf-lifeisonaverage8
hourswith ded oratadine’s haf-lifebeing 28 hours, ac-

counting for itslong-lasting effect About 40% isex-
creted as conjugated metabolitesinto theurine, and a
similar amount is excreted into the feces. Traces of
unmetabolized | oratadine can befound inthe uring.

Literaturereview revealsthat some of the UV,[28
HPL C%11 methods have been reported for the esti-
mation of |loratadine. Very few assay indicating meth-
odsare reported; hencethe present work hasmadean
attempt for quantification of Loratadineindividualyin
itsbulk and tabl et formulation by UV spectroscopy as
per ICH guiddines. Many of thesetechniquesare defi-
cientinsmplicity, cost-effectivenessand easy access.

Loratadineisavery important pharmaceutical com-
pound. Therefore, wefound it important to prepare new
ion-associ aes containing thisdrug and to study and €l u-
cidatetheir chemical structures. Also thework present
anew rapid method for the determination of thisdrug
after transformation into theion-associ ates.
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Figurel: Chemical structureof Loratadine

Theuseof smpler, faster, lessexpensveand sensi-
tivemethodisdesirable.

Although, Inductively Coupled Plasma-Atomic
Emission Spectrometry (ICP-AES) and Atomic Ab-
sorption Spectrometry (AAS) are rapid methodsand
have a very low detection limits which can not be
reached by most of other methods. The present study
includes new ICP-AES and AAS methodsfor the de-
termination of theinvestigated drug. Themethodisbased
on the precipitating theion-associatesformed asare-
sult of the combination of thisdrug with an excess of
[Mn(SCN),]#, [Co(SCN),]*, [F&(CN),]* and
[Cr(NH,),(SCN),]*. Theequilibrium concentration of
themeta ion present asthe solubleinorganic complex
ioninthe supernatant solution was determined using
atomic emissionand absorption.

MATERIALSAND METHODS

Doubly-distilled water and and ytica gradereagents
wereusedinthe preparation of al solutions. Loratadine
was supplied by Philadel phia Pharmaceutical, Jordan.
Clarinasetablets containing (5 mg Loratadine hydro-
chloride/ tablet) aspharmaceutica produuct of Schering-
plough Labo N. V. Heist-op-den-Berg, Belgium and
Loradad tablets containing (10 mg L oratadine hydro-
chloride/ tablet) manufactured by Dar Al Dawa, Na
ur, Jordan were purchased from local market.
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manganes(ll)sulfate, cobdt(ll)chloride, potassumthio-
cyanate, potassium ferricyanide and ammonium
reineckate werefrom BDH Chemicals (UK).

Apparatus

The pH of the solutions was measured using an
Orion ResearchModd 701A digital pH-meter. Induc-
tively coupled plasmaatomi c emission measurements
were carried out using |CPE- 9000 Shimal spu plasma
atomic emission spectrometer and atomic absorption
measurements were made on AA-6650 Shimalspu
atomic absorption spectrophotometer. Conductimetric
mesasurementswere carried out using conductivity mea:
suring bridge type M.C.3 model EBB/10 (K = 1);
[Chertsey, Surry, England]. The R absorption spectra
were obtained by applying the KBr disk technique us-
ing aPye Unicam SP— 300 infrared spectrometer.

Preparation of thestandard solutions

Standard solutions of zinc, chromium and cobalt
wereprepared by weighing 1.0g of ahigh-purity ssmple
(chromium shot, manganeseand cobdt metds, respec-
tively), transferringit to a1-liter measuring flask and
then adding 50 ml of concentrated HNO,. After com-
pletedissolution, thesolutionwasfilled tothemark with
distilled water. The 1000 pg mL -1 solution was stored
in plastic bottles which had been presoaked in dilute
HNOQ,. Thesolutionswerestablefor gpproximately one
year. Standard solution of iron was obtained from
Aldrich.

Emission and absor ption measurements

Anaytical Parameters for the Measurement of
Mn,Cr, Coand FeUsingICP-AESarelisedinTABLE
1. UsingAASthe Co (1) wasmeasured at wavelength
240.7 nm, dit 0.2 nm, relative noise 1.0, sensitivity
0.018 ugmL*andlinear range 1.0 pg mL%. Theinstru-
mentswereequally adequatefor present purposesand
were used according to availability. Theatomic spec-
trometry wascalibrated asin the previously reported
work12141,

Determination of solubility of theion —associates

Thesolidion-associate wasadded inexcessto a
solution of theoptimum pH andionic strength. Theso-
lution was shaken for 4-6 hoursand | eft to stand for a
wesek to attain equilibrium. Then the saturated solution
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TABLE 1: Analytical parameter sfor theemisson measurement of Cr, Zn, Coand FeUsing | CP-AES

Wavelength Plasma DL LDR BEC RSD x BEC
Element (nm) Order position (mg/L) (mg/L) (mg) (%)
Cr 267.71 84 0 0.01 0.1-1000 0.4 7x0.7
Zn 257.61 87 0 0.003 0.03-100 0.1 1x01
Co 236.37 95 0 0.02 0.2-1000 0.8 1x0.7
Fe 248.30 90 0 0.01 0.1-1000 0.2 1x0.7

Note. DL, detection limit; LDR, linear dynamic range; BEC, background equivalent concentration; RSD, relative standard
deviation. For all elements. state, ion; entrance dlits, 50 x 300 pm; exit dlits, 100 x 300 pm

wasfiltered into adry beaker (rgjectingthefirst few ml
of filtrate). The equilibrium concentration of the metal
ion present intheform of asolubleinorganic complex
was measured using atomic spectrometry. Hence, the
solubility (S) of theprecipitatewaseva uated, fromwhich
the solubility product of theion-associ ate was cal cu-
lated.

Conductometric measur ements

The stoichiometry of theion-associ ateswas el uci-
dated also by conductometric titrationg*® of the drugs
with [Mn(SCN),]*, [Co(SCN),]*, [F&(CN)J* and
[Cr(NH,),(SCN),]* solutions.

Analytical determination of loratadinein aqueous
solutions

Aliquots (0.05 - 5.5 mL) of 0.001 mol L drug
solutionswerequantitetively transferred to 25 mL volu-
metric flasks. To each flask 1.0 mL of 0.01 mol L*
standard solution of [Mn(SCN),]*, [Co(SCN),]%,
[F&(CN)]* and [Cr(NH,),(SCN),]* was added and
thevolumewas completed to the mark with the aque-
oussolutionsof theoptimum pH andionic strength (pre-
pared from HCI and NaOH). Thesolutionswereshaken
well and left to stand for 15 min then filtered through

Whatman P/S paper (12.5 cm). Theequilibrium metal
ion concentrationin thefiltrate was determined using
ICP-AES or AAS. The consumed metd ion (Mn, Cr,
Coor Fe) intheformation of ion-associateswas ca cu-
lated, and the drug concentration wasdetermined indi-
rectly.

Analytical determination of loratadinein pharma-
ceutical preparationsand urinesamples

The L oratadine- containing pharmaceutical prepa
rations (Clarinase 5 mg and Loradad 10 mg tabl ets)
were successfully assayed using the present method.
Sampling were made by grinding (12 and 8 tabl ets),
respectively thentaking 2.75 - 56.25 and 3.50 - 60.75
ug/ ml of Clarinase 5 mgand Loradad 10 mg tabl ets,
respectively. Urine samples were obtained from 40
patientsafter 2— 8 hoursof taking dose. Inal casesthe
tablets and urine sampleswere analyzed at the opti-
mum condition sol ution applying the above described
procedure.

RESULTSAND DISCUSSION

Theresultsof d ementa analysis(TABLE 2) of the

TABLE 2: Elemental analysis, composition and somephysical propertiesof L oratadineion - associates

m.p. Molar

% Found (calculated)

| on-associate composition Oc  atio Color c " Metal (Mn, Cr, Coor Fe)
(Ca2 HasCl N 05), [MN(SCN),] 385 2:1  white (ﬁ:gé) (jg;) &8:2‘9") (g:i%
(Ca HasCl Ny 0,),[Co (SCN)] 363  2:1  blue (ﬁ:ig) (j:gg) &82% (2;23)
(Cao HasCl Np O)[Cr (NH2), (SCN)] 312 1:1  pink (ﬁjé) (ﬂg) &g:gg (;j;%
(Ca2 HzaCl N; Op)a[Fe (CN)q] 24 31 bown 80 20T 230 409)
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TABLE 3: Solubility and solubility product of Loratadine produced solid ion associates reveal that two
ion-associatesat their optimum conditionsof pH andionic | oratadineinium cationsformion associateswith one
strength (w) values ate 25°C [MN(SCN),J? or [Co(SCN) ]2 and three [Fe(CN) ]

ACAIJ, 14(12) 2014

Isp- lon — associate i m ps Py whileonly oneisoxsuprinium cation combineswith

(C22 Hz:Cl N2O);[Mn (SCN).] 70 03 1149 338 [Cr(NH,),(SCN), J*toformal:lionassociate. These

(Cz2 HasCl N2O,),[Co (SCN),] 50 05 1133 3339 resultsarecomparabletotheprevioudy reported re-
(Cz2 HasCl N2Oy) [Cr (NHs)(SCN),] 60 06 1250 2500  syltgield,

(C22 Hz:Cl N2O5)o[FE(CN)e] 50 04 1364 5314 Conductometrictitrationsof theinvestigatedinor-

pe: -log solubility; p*_ : -log solubility product ganic complexeswith Isp HCl wereperformedtogive

TABLE 4: Deter mination of L oratadinein aqueoussolutions, phar maceutical preparationsand urinesamplesby | CP-AES
andAAS

Sample Amount taken (pg) Mean recovery (%) M e?(r%l)?SD

Using [Mn (SCN)4*
Pure LD solution 0.76 - 68.92 97.95 0.8
Clarinase tablets ® (5 mg Isp / tablet) 2.75 - 56.25 97.91 0.6
Loradad tablets” (10 mg Isp/ tablet) 350 - 60.75 97.95 0.5
Urine after 2 hs 6.35- 63.50 97.96 0.7
Urine after 8 hs 15.75-52.25 97.95 0.4

Using [Co(SCN),]*™
Pure LD solution 0.76 - 68.92 98.94 0.7
Clarinase tablets ® (5 mg Isp / tablet) 2.75 - 56.25 98.93 0.8
Loradad tablets® (10 mg Isp/ tablet) 350 - 60.75 98.92 0.6
Urine after 2 hs 6.35- 63.50 98.91 0.5
Urine after 8 hs 15.75-52.25 98.95 0.3

Using [Co(SCN),]*"
Pure LD solution 0.76 - 68.92 97.95 0.8
Clarinase tablets * (5 mg Isp / tablet) 2.75-56.25 97.93 0.7
Loradad tablets” (10 mg Isp / tablet) 3.50- 60.75 97.92 0.6
Urine after 2 hs 6.35 - 63.50 97.94 0.5
Urine after 8 hs 15.75- 52.25 97.96 0.4
Using [Cr (NHa) (SCN),]*"
Pure LD solution 0.76 - 68.92 100.03 0.6
Clarinase tablets ® (5 mg Isp / tablet) 2.75 - 56.25 100.04 0.5
Loradad tablets® (10 mg Isp/ tablet) 350 - 60.75 100.06 0.4
Urine after 2 hs 6.35- 63.50 100.07 0.6
Urine after 8 hs 15.75-52.25 100.05 0.7

Using [F&(CN)e]*”

Pure LD solution 0.76 - 68.92 99.78 0.5
Clarinase tablets * (5 mg Isp / tablet) 2.75-56.25 99.85 0.6
Loradad tablets” (10 mg Isp / tablet) 3.50- 60.75 99.96 0.7
Urine after 2 hs 6.35 - 63.50 99.47 0.3
Urine after 8 hs 15.75- 52.25 99.68 0.4

RSD : Relative Sandard Deviation (sex determinations) * By ICP-AES ** By AAS; 2 Schering-plough Labo N. V. Heist-op-den-
Berg, Belgium; " Dar Al Dawa, Na ur , Jordan.
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insight into the stoi chiometric compositions of theion-
associatesformed in solutions. In case of ion associ-
ateswith[Mn(SCN),]* or [Co(SCN),]*, the charac-
teristic curvesbreak at amolecular ratio ([1sp] / [X]™)
of about 2, confirming theformation of 2:1 (Isp : x?)
ion associates but in the case of thereineckate anion
wherethe curve exhibitsasharp break at the 1:1 mo-
lecular ratio and in the case of [Fe(CN)]* anion the
curveexhibitsasharp break at the 3:1 molecular ratio.
Theresultsobtained coincidewith thed ementa andy-
sisof the precipitated i on- associ ates.

Theoptimum pH andionic strengthvalues(TABLE
3) havebeen e ucidated by determining the solubility of
theion-associatesin HCI-NaOH solutions of different
pH valuesandionic strengths. The best werethose ex-
hibitinglowest solubility vaues.

Analytical determination of loratadinein aqueous
solutions, phar maceutical preparationsand urine
samples

Loratadine HCI wasdetermined precisely and ac-
curately in agueous solutions at their optimum condi-
tionsof pH andionic strength (TABLE 4), in pharma-
ceutica preparationsand urine samplesusing the present
method. Theresultsgivenin TABLE 4 reved that re-
coverieswereintherange 97.91 - 100.07 %, reflect-
ing the high accuracy in addition to the high precision
indicated by thevery low values of therelative stan-
dard deviation.

Generdly, the present method isasgood asthose
reported beforewhere, 0.76 - 68.92 ngmL* solutions
of Loratadine using [Mn(SCN),]*, [Co(SCN),]*,
[F&(CN)]* and [Cr(NH,),(SCN),]* was determined,
respectively, which meansthat thismethodisgpplicable
over awider concentration rangethan that of the previ-
oudy reported Spectrophotometric methods, 2”8 where
Loratadinewasdetermined intheranges 1-12, 10-50
and 4-24 ng mL?, respectively.

In pharmaceutica analysisitisimportant totest the
selectivity toward the excipiencesand thefillersadded
to the pharmaceutical preparations. Fortunately, such
materialsmostly do not interfere. Itisclear fromthe
results obtai ned for the pharmaceutical preparations
(TABLE4) that theseexcipiencesdo not interfere.

Inorder to establish whether the proposed method
exhibitsany fixed or proportiona bias, asmplelinear

—— Fyll Peper

regression?? of observed drug concentration against
thetheoretica vaues(fivepoints) wasca culated. The
student‘st-test!? (at 95% confidencelevel) was ap-
plied to thed opeof the regression linewhich showed
that it did not differ Sgnificantly fromtheidea vaueof
unity. Hence, it can be concluded that thereareno sys-
temati c differences between the determination and the
true concentration over awide range. The standard
deviations(SD) can beconsdered satisfactory at least
for theleve of concentrationsexamined.

CONCLUSION

The present method isas good as those reported
before where, 0.76 - 68.92 ng mL* solution of
Loratadine using [Mn(SCN),]*, [Co(SCN),]*,
[Fe(CN)J* and [Cr(NH,),(SCN),]* were deter-
mined, respectively, which meansthat thismethodis
applicable over awider concentration rangethan that
of the previoudly reported Spectrophotometric meth-
ods,'>”8 where Loratadine was determined in the
ranges 1-12,10-50 and 4-24 ug mL 2, respectively.

Although the present method ismoretimeconsum-
ing than someother methods, it exhibitsfair sensitivity
and accuracy. M oreover, thereproducibility of there-
sultsissuperior to those obtained with other methods.
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