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Inclusion compt of pir with a, g and Y cyclodextnns were prepared and suspended to
enhance the bioavailability of pir . A ive was employed HPLC for the determi-
nation of piroxicam in the rabbit serum after a single oral dose in P ion of pir and each
of incl 1 of pir: with &, 8 and 7 -cyclodextrins, respectively. The bioavailability
and serum level of piroxi hibited the high in pir clathrated 8 -cyclodextrin than both
piroxicam and the other complexes administered, and the total area under the curve of serum concen-
tration versus time for their inclusion complexes were larger than that of piroxicam.
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1. Alel N AExE

Piroxicam(Sam Sung Pharm., Korea)

a-Cyclodextrin(Nihon Shokuhin Kako, Japan)

B-Cyclodextrin(Nihon Shokuhin Kako, Japan)

v-Cyclodextrin(Nihon Shokuhin Kako, Japan)

Methanol(HPLC grade, Baker, U.S.A.)

Acetone(E.P., Kanto, Japan)

Citric acid, anhydrous(E.P., Junsei, Japan)

Anhydrous sodium phosphate, dibasic(E.P., Ka-
nto, Japan)

Xylene(E.P., Junsei, Japan)

Ethyl alcohol{G.R., Duksan Pharm. Korea)

2. AlEZi7]

Centrifuge (Model H-12 A, Kokusan Ensinki Co.,
Japan)

Millipore membrane filter(No. 0387, Gelman
Sci. Inc., US.A)

High performance liquid chromatography(Model
5000, Varian, U.S.A.)

Vortex mixer(Model C-MF, Jell Ind. Co., Japan)

Thermostatic water bath(Model KISB-55, Hwa
Sueng Ind. Co., Korea)
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a-~cyclodextrin 81 mg, B-cyclodextrin 481 mg¥}
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Fig. 1. Typical chromatogram of piroxicam in serum.
HPLC conditions: maobile phase, 7 R4t - ¢lAkdE o«
MeOH (60:40); flow rate, 1.2 m//min; column, g~
bondapak C,3; injection volume, 20 u!; UV detector
wavelength, 254 nm.
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Fig. 2. Calibration curve of piroxicam concentration in se-
rum of rabbit versus peak area of HPLC.
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4] 1)2] NELSON-WAGNER methodell w2} pi-
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Table I. Serurm concentration ( p2g-mi~ 1) of piroxicam in rabbils after a single oral dose of 20 mg-kg—' as piroxicam
for both piroxicarn and its inclusion complexes with a-, 8- and ¥ -cyclodoxtrins.

. Time (hr)
Material 53 i 5 3 r3 8 12 24
Piroxicam 9.37 11.00 12.07 16.46 18.67 16.25 10.65 6.17 1.44
*0.93 +1.20 +1.66 +2.81 +1.42 + 2.50 *1.74 +3.35 +1.63
Piroxicam- 7.81* 12.02 18.69* 15.78 12.55 10.41 9.19 1.07 2.63*
& -cyclodextrin +2.09 +1.58 +2.42 +=1.45 +1.47 +=3.93 +2.31 +=2.09 +4.01
Piroxiam- 29.43*> 41.57** 46.67%* 33.95* 24.52 17.97 11.23 5.96 1.84*
B-cyclodextrin +1.33 +2.76 +1.45 +1.34" +2.00 + 1.62 +1.45 +=1.07 +2.97
Piroxicam- 12.28* 14.09* 19.37* 25.86* 22.21 16.72 10.35 6.24 1.27
7 -cyclodextrin +3.15 +1.76 +1.18 +2.85 +2.89 +1.53 >1l.14 +2.29 +1.97

Each value represents the Mean + S.E. of 3 rabbits.
* Significant at p<0.05 vs. piroxicam
** Significant at p<0.01 vs. piroxicam
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Fig. 3. Semi-log plot of mean serum concentrations of
piroxicam versus time after a single oral dose for both pirox-
icam and its inclusion complexes with a -, g-, and
7 -cyclodextrins.
Key; a piroxicam

3 piroxicam- a -cyclodextirin

@ piroxicam- g -cyclodextrin

x piroxicam- 7 -cyclodextrin

At
% ABS= ——x 100
° Aco
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Key ;: At={(AUC) ;= Cp dt
Aw=[AUC]) 2= Cpadt
Ke =elimination rate constant
C,=serum concentration at time t.
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Fig. 4. Plot of % absorbed versus time by Nelson-Wagner
method for both piroxicam and its inclusion complexes with
a-, g-, and 7 -cyclodexirins.
Key; a piroxicam

D piroxicam- a -cyclodextrin

@ piroxicam- 8 -cyclodextrin

X piroxicam- Y -cyclodextrin

piroxicam 2 piroxicam-a,f % y-cyclodextrin
EHAPES ARAE St g VRN ATFF
gk F APADwicr A F 2] piroxicam =&
2% A3} piroxicam?} B @ y-cyclodextrin X
HSE FoqTo] piroxicam®Th & HIAEF
F=2 JebARATH(Table 1 R Fig 3). o] piroxi-
cam %F-& 2F Tmax 5417kl Cmax 18.670 pg -
mi~1g§ JehlY3, piroxicam-a-cyclodextrin Fof
& Tmax 2A|Zte]™ olnf Cmax 15.783 ug - mi™*
o]31, piroxicam-B-cyclodextrin F4F2 Tmax 2
AlZFol Cmax 46.670 pug - ml~ !, 18] 31 piroxicam-y-
cyclodextrin o7& Tmax 44]13te} Cmaxe 25.
864 pg - mi'2 }eEFskch =, piroxicam-B-cyclode-
xtring piroxicamol M3 <F 2599 HAI FFF
T8 UeERRAAM FALHE Aol ME e s Hof
piroxicamol] B1s} F 57 71 WME Ao GEIRL
&€ 4+ A} WeErA] piroxicame] @ R y-cyc-
lodextrin £ 3E 3512 R vh= piroxicam-g-cyclodext-
rin X378tgEo] olfFel7t WIS F5o &5
Q] Sl wE YE Adeln AR

An @2 % ol¥e] maIHozRE HA A}
el o8] MiEE A (Ke)E 7§ ZH piro-
xicam-& 0.1307 hr~ 191 ¥t piroxicam-a-cyclodext-
rin& 0.0834 hr!, piroxicam-B-cyclodextrin& 0.13
90 hr™!, Z28]3L piroxicam-y-cylodextrin 0.1448
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Table Il. Pharmacokinetic parameters of piroxicam and its inclusion complexes with a-. g-,

and Y -cyclodextrins

Material

K, Ty,2 K, Trmax Corax AUC total
Piroxicam 0.1177 9.3027 0.1327 5 18.670 283.983
Piroxicam-

& -cyclodextrin 0.6391 8.3063 0.0834 2 15.783 267.107
Piroxicam-
A -cyclodextrin 0.6949 4.9867 0.13%0 2 46.670 580.171
Piroxi -

jroxicam 0.3076 4.7849 0.1448 a 25.864 357.244

y -cyclodextrin

Data are calculated from the value of Table I on the basis of one-compartment model. Ke, rate constant for elimination
(hr—'); T, /., biological half-life (hr); Ka, rate constant for absorption (hr~1); AUC, arca under the serum concentration-

time curve (ug-hr-m/-1),

hr'2A], piroxicam®.t} piroxicam-a-cyclodextrin
2 <F 159 %A WA %]5L piroxicam-B-cyclodext-
rine 2] v]23}9 piroxicam-y-cyclodextrine 1.1
Wl wjdo] =82 ¢ % Uch E widERE BSF
228 7T 4EINH w@AINT) S A$E piro-
5.3027 hr. piroxicam-a-cyclodextrin& 8.
3063 hr, piroxicam-B-cyclodextrin 4.986 hr —2&]
I piroxicam-y-cyclodextrin® 4.7849 hr2 ‘}elyt
o™, method of residuals(Zzpg) ol wal F&
=3r(Ka)g % A3} piroxicame 0.1177 hr~?,
piroxicam-a-cyclodextrin2 06949 hr ' R piroxi-
cam-y-cyclodextrin® 0.3076 hr ' piroxicam-B-
cyclodextrin- piroxicam 2.t} <} 6u] el F5H-g
@ T AR eT o) HL el o] Hu BHeE
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st i AA0]-8-&S vlas] B  JAHTa-
ble ID. & JF+T431HAS vas} 29 piroxi-
cam-2 283.983ug - hr - m/ Q1] ¥+l piroxicam-a-
cyclodextrin® 267.107ug - hr - m/ " '& piroxicam
Bop= Wil piroxicam-B-cyclodextring  580.171
pg - hr - m/7'2 piroxicamB.c} oF 28} 2 =Y piro-
Xicam-y-cyclodextrin& 357.244pg - hr * mi'2 <}
1392} =AZIE YT wle}A) piroxicam-B-cyclo-
dextrin® &7 w29 Juiyos PAW ol
‘&85 FX Jebxgteo s, piroxicamel apf = y-
cyclodextrin z}z}e] Z Q4 3l5HE-2 suspensionS 2
e ol piroxicamell ek A+ 2844 piroxi-
cam-B-cyclodextrine] 73 f-8% 2oz Jepyich

xicam-&

- =
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1. 33 ¥5e=(Cmax)9] 73 piroxicam v}
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el BAG o S g vEhHlevt piroxi-
cam-B-cyclodextrin ¥ H 31 gE2 oF 259 EUCh

2. Ax 9F5F55E F43 BH(AUCw) A
o A= piroxicamol] B]3}led piroxicam-a-cyclodext-
rin XH3}§E-L @318 2UI piroxicam-B-cyclo-
dextrin X5 <F 2.1¥0 piroxicam-y-cyclo-
dextrin EHAFES oF 139 & @S JelRch

3. one-compartment open modele] 28 AlA oF
et mWAWSE FP27 piroxicame] Kest
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22k 1 piroxicam-y-cyclodextrin ZH I ES ¥
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