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Hydrophobicity of various pH-dependent acidic drugs considering partition of the ionic form
into the oil phase (Faculty of Pharmacy, Tokyo University of Science) OKota Moritake, Kanji
Hasegawa, Satoru Goto

There is a tendency to use log D rather than log P as a measure of the hydrophobicity of a
drug. The log D is calculated on the assumption that the ionic form does not partition into the
oil phase. However, since the ionic form also has hydrophobic groups, it is expected to partition
into the oil phase. In this study, non-steroidal anti-inflammatory drugs (acidic drugs) were
selected as a model drug, and the retention coefficient (k) of the reversed-phase was determined
at various pH by HPLC measurement. In general, The log D graph for acidic drugs is an infinite
rightward curve with a 45-degree oblique angle at pH over pKa. However, as shown in Fig. 1
for piroxicam (PRX), a plateau was observed at high pH, resulting in a pH-dependent sigmoidal
graph for each drug. This suggests that the ionic form also partitioned into the oil phase. In Fig.
2, a correlation was observed between the molecular log k (a3 and the ionic log k (a. Since the
molecular and ionic forms only dissociate the carboxylic acid, the degree of hydrophobicity
change should be uniform and the slope should be close to 1, but the slope was 0.57.
Furthermore, meloxicam (MLX), an oxicam, showed a pH-dependent behavior that deviated
from the sigmoid type. In this presentation, we will discuss the results of these studies.
Keywords - distribution coefficient; membrane permeability; nonsteroidal anti-inflammatory
drug; retention factor; High Performance Liquid Chromatography

Y OBKIEDOFRIEIZIE logP £V logD & WA MEH238 5. logD 131 A 0
HAA~DE L7 2 & ZRHRICEE T 5. L, A 4B LBUKERENH DD T,
MAHA~DELT D E B X DD . AR CTIIMEEY CH DIEAT v A REFIRIEREZ
R L, flix O pHIZEIT 284H HPLC HIEIC L 0 REMREL (k) Zskd7z. —ixiIIC
log D 1ZERMEERY) D4, pKa LA ED pH Tl 45 JETEIRICAH FRNY D7 F 712
5. UL, #ETH Figl OAF T I LRZOERFT AL (PRX) LI, &
pH IZBWT T b —IZ72 W £FEM D pH KRS 784 DT T 712 o 7.
ZDZENBAF UMM ORI NS Z EPRB ST, Fig2 IZBWT, &7
FED log K ua & A A D log K (aql FEMEDOBR E o7, T EA AT

TNVRAEDTFEET 2720 TH D, BUKMHEZE | 12| amux| 07 py=0sTx-oal o
{EOEAWR RO, XX 112E5< 10 t oPRX 06 D|CIJ;': IBP
LEZLNDA, HEIL0ST Lot HIC |2, | o5 | mx ST
AXRLHAROABFLH L (MLX) 1, v | Ry 4"
JEA FRPLIETND & 578 pH AR | N

X NALITE. BETIIINAHIZHONT, 2 5 8 L
X BB LR A RS, Fig.1. pH IKTF#072 log k'DZAL  Fig.2.logk , & logk DBIR

© The Chemical Society of Japan -P1-3am-07 -



