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Inclusion Complexation of Clonixin with Cyclodextrins
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The aim of this study is to increase the solubility and dissolution rate of clonixin by inclusion
complex formation. Inclusion complexes of clonixin, a non-steroidal antiinflammatory drug, with
B-cyclodextrin were 2-hydroxypropyl-B-cyclodextrin were prepared by freeze drying method. In-
clusion complex formation of clonixin with cyclodextrins was determined by UV, IR and DSC.
The apparent stability constants were calculated from the phase solubility diagrams. Dissolution
rate and solubility of clonixin in water markedly increased by the complex formation.

Keywords— Clonixin, Inclusion complexation, Cyclodextrin, Solubility

A BTRA" F8A ofEe AT Fl o
oA oEe] 8&4w7l SE5UAIC) A AA 2 HE
o} oFEe] 4FETE YA o] LB E L vRE=
Aoz deiA Ut wEx e kel $E4:
R L% g2 okEe AAMA ) YoM F8 AT
HAZ Gu Jo}. $HE ST ADEAA L] o) 8
Z23% el W3l solid solution@ Ao}t 47144 ¢
g A= A F B3ME o whes & 4 glo
W 1 F EFAsle] o8 dse 2 IFEL
hostZA7t 7HA 3 e il guestBEAE Yo
e Egtdlolth Al ¥4 e 3 hostEA}
o 2 guest®Ale] ¥ IS vy @l
host®#Al2A] 8ol FHAT FH5E 7K n
UE A Z2E2ED(CD)) Bo] o852 e} *?

¥ 3E2 GATAHQ] HelM ddekge] B4
339 okmutyel 24 P oekEe] kg3 P gy
o] A L oo WE Ao g8 Fuh T FaA}
FA 737 P el A0S o) 88 4 3int

2GAEA e WE FEE T ] wEd 9%
Bl F571 831t del FelE FojAldlE 3
2 ¥o] o] AFBNN T4 AslE B v

p
)

TR mRo] B3 2o o] ARl

283

BEo| 3A H=2 A% et ot &, 718 &
4 AEASL B8 T 2FURTT BRI el 2
3l 2ol ol A7 1T BAEE ZHske St
woh, vz 2eloA PAFES CDTe THES
AE Azsle] EAHE 4t "™ Blanco
o] YAl thale] " Puglisi $-& 41l g2
ol th3te) Baaln, 1 $lofl Elolzaaa® HElo}
22 olpxay P geauzag BY 9275
M= B-CD £& BCD FEAE o83l A
ABE AFd o] $RE FHAA HEFSFE
8T

olo] AA} 5 F2HAE AHJelAM dldlE] ez
SIS Z7A folAe] FEFFE SR
B-CD ¥ 23|=2A|Z2g-p-AlZ2g e (2-HP-
B-CD)Te] ZTREFTANE Azl BHENE 2 45
B3-S HESG.

Ay

Alok
B-CD (Aldrich Chemical Co.), 2-HP-B-CD (Al-



284 A F

drich Chemical Co.), 2244 (ZAKERD), B4
A&E (Hayman Limited), 7|E} AloFfe Al95F
2 A8l e, &2 Ultrapure 18M£-cm wat-
er (Millipore, MILLI-Q Reagent Water Systems)&
ARg3I.

2171

$471d27] (Labeoneo), UV/Visible #3334
(Beckman DU68), A<)F E43=A (Perkin
Elmer 1420), ANX5A1E %A (Perkin Elmer Co.,
DSC 1), 3|34 23Fs57] (Bichi, RE121), 243
%7 (Fisher Scientific Co. model 282A), AH34] 7}
A9t7] (Fisher Scientific Co. model 210T), A&}
48733x] (Chang Shin Co.), laboratory press
(Carver), A71127] (BLEU M) ¥ $3A37] &
< AHE3i5

I KEH el A=

Scheme I3} 2] Kurozumi $%¢] Wge) wle}
TddxzMe g B-CD ¥ Z-HP-B-CD9 €244l
o] IHERAE AZsAT. A2 productEL
25 60 mesh (250 pm)AE B3/ AT 2441
7 B-CD, 2-HP-B-CDE 1:1¢] EvH|Z HG ¥, &
o] £ Ee)A EPES A8

SEYHM| FEt

5X10™2M drug in 50m! of absolute ethanol

(1} Add 5X1073M CD in 50ml of water
(2) Agitate well for 3hr at 50-60C

(3) Evaporate in vacuo (rotavapor)

I Solution ’

(4) Freeze-dry
(5) Dry at 50C

(6) Wash with absolute ethanol

1

Residue ]

Solution

(7) Dry in vacuo
at room temperature

Product

Scheme I—Preparation of Inclusion
Freeze Drying Method.

Complex by

J. Kor. Pharm. Sci., Vol. 25, No. 4(1995)

E244 2mge AHste] 100ml ojekLel £3)
sl 4, 8, 12, 16, 20 ug/mle) =2 3}3L 291 nm
A FR=E 3 FaAsPes AP y=
0.02024+0.0737x & AUt AAEZA Fo EF2
YL gl 7 A 2l3f B ZatE?

Ho|R &5 AHERIR) £

IR F5 2¥EFRL tigiekre] BEZE FAH
o wjel F244l9 B-CD, 2-HP--CD9} &%= ¢
EHEGA N s St

AR FAIEEDSCO) 53

g=z44ls B-CD, 2-HP-B-CDe &% ¥ =4
B3HA)o) hsle] DSCE Bsldct. & <F 2mgol 3l
e ARE 4FvFE 9 A3l 10°C/ming]
&5 3 50~250°Ce] &% Hejola EAslsict

oY 8z &3

93 P 22YNE /] v gl A4 &
gtazio] Y3 AAS, pH 5, 7, 9 $2AE 47 10
mly 718l /8 9AE & &, 30.0+£0.5°C 29
AdEzUolA 100 rpmeE 15U JEkels 244
r AAANZY. HF¥el @ &, Iq471(0.45 pm,
Millipore) 2 #d §4E s4sid UV FEHe
2 233 Wy $I=8 Tt

Z244l3 B-CD, 2-HP-B-CDe| E3& % ¥4
EgAloll tisiM = e Hhgo g 3l Bl HE
£ =5 T3k

BH=ME9| BN

Higuchi®} Lach 57l 2|8 gl wet 2
YA 9% HFE vlo|del ¥m, o8 FE9] B-CD,
2-HP-B-CD(2~20x 10°M)S F7lsled 2o &,
43 BHo =2 w7k 30+£0.5CollA 4T F
¢t 100 rpm o2 B3R 7222 FAAR] F, o)
298 B 771(0.45 pm, Millipore)2 #}3}aL 2
23] FAs] F IUl BN UV FBEE &
e LA=ATE ZASAT

OHE = Fol Ak

Higuchi %2 wWdl e} gledeare o
+ 2d we} R7] S E F4 KE &3

Ko (S:—So)
[St—(St=So)[Li— (St—So)]
slope

= intercept ( 1 — slope )
Aq7lelA S 43lld 4B FFE, Lie AlE2Y




CERPEIELEPR-LERE > FLEE R 285

2E-Y] F7l BE, Se oF dEY 43 =olt}. 7]
£7] 2 AHL §3=Awe] 27] AXdA 718719
YAHe| grozRe At

Z2&8AE

tigtebd 82A18Y A 29 (paddled)ell 31 Al
Falith 244 20medl ldsle o THIE
7 98 EHE, JEH 439 EFES RS
disk AZ71E ARE3le] 10tone] o2 183 <&
3 AL ARl on QakigEd(pH 7.2 ¥
3B E-G4rehd (pH 1.2 USP XXID-E Algdez
ARSBIGAT). 37+0.5°ColM 50 rpmo 2 w3l A
1, 5, 15, 25, 35, 45, 60, 90, 1202wt} A 82 H
3ol AHE 8E9 FF) PSS BEEn, &
F FHF (291 nm)lA FF=E S48t

2 ¥ g

X SetHe gel

Fig. 1& E2941-B-CD E3A 2] 75
Efolt} F24949) 1640 cm™e C=0 F3= 1700
cn'2 o1FE™, 1375cm’e) -CH, 93, & 1230

pa

| \/ M\' "

. : "
4000 3000 2000 1500 1000 500
wavenumbers(cni’)

Figure 1— IR spectra of clonixin-B-CD system
Key : A: B-CD, B. clonixin, C: physical mixture, D
inclusion complex.
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Figure 2— IR spectra of clonixin-2-HP-B-CD system
Key : A: 2-HP-Bp-CD, B: physical mixture, C: in-
clusion comple.
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Figure 3—DSC curves of clonixin-B~CD system
Key : A; B~CD, B: clonixin, C: physical mixture, D; in-
clusion complex.
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Figure 4—DSC curves of clonixin-2-HP-B-CD system
Key : A; 2-HP-B-CD, B: physical mixture, C: in-
clusion complex.
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Table II- Fquilibrium Solubility of Clonixin at pH 6, 7
and 9
Solubility .
t
Buffer (ug/mi) Ratio
Water 78.05 1
pH 5 Buffer 72.9 0.9
pH 7 Buffer 4207.0 54
pH 9 Buffer 4993.0 64

Table I - Fquilibrium Solubility of Inclusion Complex
in Water at 30°C

Solubility .
Method (/i) Ratio
Clonixin 78.05 1
B-CD FD 808.06 104
2-HP-B-CD FD 1603.84 20.5
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3
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Figare 5-—Phase solubility of clonixin-B-CD and
clonixin—2-HP-B-CD system in water.
Key : A: beta-CD, m: HP-beta-CD.
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Figure 6— Dissolution profile of clonixin--CD system
at pH 7.2

Key @ ®; drug+lactose, ®: physical mixture, ¥: in-
clusion complex.
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Figure 7-— Dissolution profile of clonixin-B-CD system
atpH 1.2

Key : ®; drug+lactose, ®: physical mixture, ¥; inclus-
ion complex.
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Figure 8 — Dissolution profile of clonixin-2-HP-B-CD
system at pH 1.2

Key : ®: drug+lactose, ®: physical mixture, &; in-
clusion complex.
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