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UTICA]J MICELA RAZLICITOG NAELEKTRISANJA KAO SIMULIRAJUCIH
SISTEMA BIOMEMBRANA NA JONIZACIJU RUPATADINA

Marija Popovi¢ Nikoli¢!, Gordana Popovi¢z, Kristina Stojilkovi¢z,
Maja Dobrosavljevi¢z, Danica Agbabal

1Katedra za farmaceutsku hemiju, Univerzitet u Beogradu - Farmaceutski
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Rupatadin je selektivni antagonist histaminskih H; receptora druge generacije
koji se primenjuje u terapiji alergijskog rinitisa i hroni¢ne urtikarije. Rupatadin sadrzi
tri jonizaciona centra, dva aromaticna amina i jedan ciklican alkilamin. Dozirani
farmaceutski oblici za oralnu primenu kao aktivnu supstancu sadrze rupatadin fumarat.
U rastvoru rupatadin fumarata uspostavlja se sloZen sistem protolitickih ravnoteza koji
ukljucuje tri bazna centra rupatadina i dve karboksilne grupe fumarne kiseline.
Poznavanje pK, vrednosti lekova neophodno je za procenu farmakokinetickih osobina i
bioraspolozivosti. U fizioloskim uslovima pK, vrednosti mogu biti promenjene u odnosu
na vodeni rastvor usled interakcija sa naelektrisanim i polarnim biomolekulima.
Ispitivanje jonizacije u pojednostavljenim sistemima biomembrana, kao S$to su
micelarni rastvori surfaktanata, pruza bolji uvid u ponasanje lekova u fizioloSkim
uslovima. Ispitan je uticaj micelarnih rastvora, anjonskog natrijum-dodecilsulfata (SDS),
katjonskog cetiltrimetilamonijum-bromida (CTAB) i nejonskog 4-oktilfenol
polietoksilata (TX-100) na protoliticke ravnoteZe rupatadina.

Potenciometrijski su odredene pK, vrednosti bez i u prisustvu 102 M
surfaktanata, na temperaturi 25°C i pri konstantnoj jonskoj sili (0,1 M NaCl).
Potenciometrijski podaci analizirani su primenom programa Hyperquad. Nezavisno
odredene pK, vrednosti fumarne Kkiseline koriS¢ene su kao ulazni parametri za
odredivanje pK, vrednosti rupatadina.

Odredene su pK, vrednosti u vodenom rastvoru (pKa.i=3,34; pKa.2=4,72;
pKa3=6,75) i uocen je uticaj svih primenjenih surfaktanata, SDS (ApK, do +1,44); CTAB
(ApK. od -1,99 do +0,14); TX-100 (ApK. od -0,72 do +0,38), na promenu jonizacije.
Jonizujudéi centri rupatadina ukljucuju se u elektrostaticke, hidrofobne, dipol interakcije
i vodoni¢ne veze sa micelama. Dijagram raspodele ravnoteznih oblika u funkciji pH
ukazuje da je promena raspodele najizraZenija u pH oblasti 4 - 8 koja obuhvata
biofarmaceutski znacajne pH vrednosti.

Pomeranje protolitickih ravnoteza rupatadina pod uticajem micela ukazuje da
biomolekuli razlic¢ite polarnosti i naelektrisanja u fizioloskim uslovima mogu izazvati
promenu raspodele ravnoteznih oblika od kojih zavise rastvorljivost i permeabilnost.

424



THE EFFECTS OF DIFFERENTLY CHARGED MICELLES AS
BIOMEMBRANE MIMETIC SYSTEMS ON THE IONIZATION OF
RUPATADINE

Marija Popovi¢ Nikoli¢!, Gordana Popovi¢z, Kristina Stojilkovi¢z,
Maja Dobrosavljevi¢z, Danica Agbabal

1Department of Pharmaceutical Chemistry, University of Belgrade - Faculty of
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Rupatadine belongs to selective second-generation histamine H; receptors
antagonists, used in seasonal allergic rhinitis and chronic urticaria. Rupatadine contains
three ionizable basic centers, two aromatic and one cyclic aliphatic amine.
Pharmaceutical dosage forms contain rupatadine fumarate as an active substance.
Complex system of protolytic equilibria establishes in solution of rupatadine fumarate
including three rupatadine basic centers and two carboxylic groups of fumaric acid. The
pK. values are necessary for estimation of pharmacokinetic properties and
bioavailability of drugs. Under the physiological conditions protolytic equilibria could
be shifted due to interactions with biomolecules. The investigations of ionization in the
present of simplified biomembrane systems (micellar solutions of surfactants) give
better insight into physiological drug behavior. The effects of surfactants, sodium
dodecyl sulfate (SDS), cetyltrimethylammonium bromide (CTAB) and 4-octylphenol
polyethoxylates (TX-100) on rupatadine ionization have been investigated.

The pK, values were determined potentiometrically in the absence and in the
presence of 102 M surfactants at 25°C and constant ionic strength (0.1 M NaCl).
Potentiometric data were analyzed in program Hyperquad. Independently determined
pK,. values of fumaric acid were used as input parameters for determination of
rupatadine pK, values.

The ionization in water was defined (pKa.1=3.34; pKa2=4.72; pK,3=6.75) and shift
in protolytic equilibria in the presence of micelles, SDS (ApK, up to +1.44); CTAB (ApK,
from -1.99 to +0.14); TX-100 (ApK. from -0.72 to +0.38), were observed. The ionization
centers of rupatadine are involved in electrostatic, hydrophobic, dipole interactions,
and hydrogen bonds with micelles. Distribution diagram of equilibrium forms as a
function of pH indicates that change in ionization is the most expressed in pH range 4-8
which includes biopharmaceutically important pH values.

The shift in rupatadine protolytic equilibria indicates that biomolecules of
different charge and polarity could change distribution of equilibrium forms
responsible for solubility and permeability.
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