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Complexation of Piroxicam and Tenoxicam with Hydroxypropyl-B-cyclodextrin

Ju-Hyun Kim and Hoo-Kyun Choif

College of Pharmacy, Chosun University, Kwangju 501-759, Korea
(Received December 13, 1999)

ABSTRACT-One of the methods to increase the solubility of a drug is to use complexation with a cyclodextrin. Due to
the hydrophobic nature of the interior cavity of the cyclodextrin, it has been known that undissociated lipophilic drugs can
be included within the cyclodextrin by hydrophobic interaction. Recently, inclusion of hydrophilic or dissociated form of
a drug has been investigated. In this study, the synergism of pH and complexation with hydroxypropyl-B-cyclodextrin (HP
B CD) to increase the solubility of two oxicam derivatives was investigated. In addition, the effect of partition coefficient
of dissociated and undissociated form of the drug on the extent of complexation with HP  CD was studied. The solubility
was measured by equilibrium solubility method. The solubility of tenoxicam and piroxicam increased exponentially with
an increase in solution pH above the pKa of the drug in the presence and absence of HP  CD. The solubility of the drugs
increased linearly as a function of HP § CD concentration at fixed pH. Although the stability constant of ionized species
is less than that of the unionized species, the concentration of the ionized drug complex is greater than that of the unionized
drug complex due to higher concentration of ionized species at pH 7.3.

Keywords—Solubilization, Tenoxicam, Piroxicam, Hydroxypropyl-B-cyclodextrin, pH, Inclusion complexation
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Figure 1-Effect of pH on the solubility of Tenoxicam with 10% HP
B CD(®) and without 10% HP B CD(Q).
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Figure 2-Effect of pH on the solubility of Piroxicam with 10% HP
B CD(@®) and without 10% HP B CD(QO).

J. Kor. Pharm. Sci., Vol. 30, No. 1(2000)



36 A5 -

7] wEell HP B CDll o8l Z7IEe &38lks pHol ¥
A A 4AE Aot} wetx HP B CD7F EAE o
EABIA ke Aol HE] Sz JAo] JRE o5
Aot olFshe AEE pHeE FH3b] wio] F FAlo)
ME Bk BEE A3 + Aok 23y o)HF o4
= E¥ Figure 13} Figure 2914 HP B CD7} &A%
g &=t B A Stk 2 B F ok olHF
A Hlgg gyt oivg d2l¥d= HP B CDo A3
82 sl Jow Fy vjsiPe] Elgsta A
wet 43289 Axrt dES AR Aok

Figure 32 pH 333} 73914 HP B CD %4 2%ol
AMEE 20%7HA] F7HAES W HIsAIRS SEAZe] &
A= S7HE BT 3iok pHOl|l Wt 7]87)e tEX|%
HP B CD2] % Z70 ulat 47FA] Z(species)?] A &
A= HPFoR Zrlsle 28 £ 4 Aok pH 3.3004]
= R HsiElgeE EAls] wlEed HP B CD) 5%
7} SR et $3l=rt FUlske AL F2 D¢
(DLl 71918ht pH 7.3904% D¢t [DLIS $7H) 3

50 { .0
45 r
40 +
35 |
30 |
25 1

20

Solubility (mM)

15
10

05

00

20%

15%
Concentration of HPBCD

Figure 3-Effect of HP B CD concentration on the solubility of

Piroxicam and Tenoxicam at pH 3.3 and pH 7.3. Key: O;

Tenoxicam at pH 7.3, @; Piroxicam at pH 7.3, [1; Tenoxicam at pH
3.3, B ; Piroxicam at pH 3.3.

0% 5% 10%

Table 1-Stability Constant and Partition Coefficient of Piroxi-
cam and Tenoxicam

Piroxicam Tenoxicam
Parameters Tonized Unionized Ionized Unionized
species  species  species species
Stability constant
(mM™) 0.029 0.233 0.013 0.073
Partition coefficient 59 72.4 5.1 13.3
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(M) species at pH 7.3 in 10% HP B CD aqueous solution.
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