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Inclusion Compound of Flurbiprofen with Cyclodextrin
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The inclusion of a-cyclodextrin and f-cyclodextrin with flurbiprofen in agueous
phase was investigated by UV absorption and circular dichroism spectroscopies.
The inclusion complex in solid powder form were made by the freeze-drying and
coprecipitation methods in molar ratio 1:1. The inclusion complex formation
was confirmed by infrared absorption spectroscopy.

The freeze-drying method was successful in obtaining the inclusion compounds
compared with the coprecipitation method.

The dissolution of solid flurbiprofen inclusion complex was examined in com-
parison with those of flurbiprofen alone. The inclusion complex obtained by
freeze-drying method increased the dissolution rate.
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fluoro-4-biphenyl) propionic acid)¢] 73$ «-% B-cyclodextrinz} €] WEERS o BB
B RES T ERaELEs NEstd BHRRS 7T SRE RET

X B A X

4 o ¥ Flurbiprofen(FEE Boots jl B&H) a-cyclodextrin(EF{LRE Hifih)
B -cyclodextrin(RRLRE %im) ether(FYLHize FlRE) 0.1M gl &3} pH 7.0
(KP V)& #rs.

#38 —Spectrophotometer (Varian CARY 219) spectropolarimeter (Jasco 20A) IR
spectrophotometer (Beckman Acculab 10) dissolution tester(ErwekaDT-D)& A gt

EMEA e 8 Kurozumi %'29) Frbx] Jgkel ksl Bistgiel. Ktk 2% K
th o] cyclodextrind etherdhe] 4 molel 1: 12 Bfstct. HiEwkEkY A4e R
moleft o] i3} B-cyclodextring 5% ammonia 7rhol ¥ol ik, WM el WEER
slodci(Table 1)

40 OV)Bg Spectrum % Circular Dichreism(€D) Spectrum'*»—UV % CD
spectrum ] JFE L flurbiprofene] inclusion compound % flurbiprofens<} 0. 1M'ph03phate
buffer(pH 7.0)>]| ¥ #®sle] flurbiprofenc 2 5x10°M #E= slo] REsIAL.

Cyclodextrinofl ¢k3] @izl WHMel ME —Table 19 FHikol wel wtE EEHARE
Eoll B#A A cyclodextrinol] W ¥H] BS RAM REEEo 2 BRI, Ad
¥}t B-cyclodextring 7+-& moleit 2 physical mixture® =tEF Table I 9 A3 =4

Table ] —Methods for Preparation of Inclusion Compounds.

Coprecipitation Method Freeze-Drying Method
3x1073M drug in 20m! of 5X107*M drug.
ethyl ethor. ) add 5x10-¢M CD
(1) add 1x10"3M CD in 100m! (2) dissolve in 35mi of water
of water. and 7 drops of 28% aqueous
(2) agitate well for 24hr at room ammonium solution
temperature. (3) freéze-dry
(3) cool to 2° (4) dry at 50°C
i [ (5) wash with ethyl ether
Solution I Crystal i |
(4) wash with ethyl Solution Residue
ether (6) dry in vacuo at
(5) dry at 50¢ room temp.

\ Sample Sample
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T BEE AR F 2 sampled A REEE R FERSt B AL

Partition Coefficient2| Bj7e2»—apparent partition coefficienti= ZE#(2x107*M)<}
phosphate buffer solution 10m/9} CHCl; 10ml-¢- 1Az} $E#3 # aqueous phaseol] ¥idh
organic phase¢] equilibrium concentratione] =z B3tk

IR Spectroscopy*—Flurbiprofen inclusion compound = physical mixtureo] th3}e
KBr disk#:o 2 HilgEatslct.

BHEE x> —Erweka DT-Dol Mo 2 spectrophotometero] A IERIGE JHIEST
RES 2 KE/) WED AL ERNA EREAB WHMES 3704 Bk o @EEH
ko MES gt

BRRREAN A FHEEE Fh RTFEN 23 43S MIESH7] Bt 60~80meshe)
e RSt 2 WK 25mgalde-g K S Histed USP XX dissolution apparatus
] basketol]l d1 WHIEHKZA & 900mlg HfIstel WHEEE 100rpm, WS WES 37.0
+0.1°C2 {3t A spectrophotometeroll 4| fE#: KBS HiE WES A & HRFER 4
FEBHES Kkt

Constant surface methodol] k& BWHEE = MK < 200mge &8l Tsled 9,000
kg/cm?e] EEHo 2 E& 1.3cme] diskE =kEo] diskel 3 ®g B orE T H S

stearic acid= chlorformol| ¥Es o & v E-3lo] KIHHLE 2] baskets] Tl ¥ #
< 79 B T OmEEEE A o0omlS fEEse] W WEel |EES 37.0£0.1°Cl
A VEHMES B 100rpmol A B WIE SE ESslol M WREE WER T
9] USP-dissolution apparatus® fFfsle] Mgz wEAHEE REBHES 246
nmoj ] 8] BHES ol o] WNHEEMZA flurbiprofend] FREEME o2 F-8] Rt

R A ER

g5 enw iy Spectrum & Circular Dichroism—Fig. 1% flurbiprofen o] #4438 Y spect-
rume] =] X]& B-cyclodextrine] f#-g B odF = Zo|r}. B-cyclodextrin FAeol A e
STRIERE S B A BBIEK (Amas) 7t BeobEZ o2 BESTA

w3l Fig.2: flurbiprofens] 7% p-cyclodextringo] w2 ##{bg vehd Zelct. B-cy-
clodextring] &< #@inA 7l ulet l&ﬂk@j{{— bathochromic shift @ intensity: hypoch-
romic shift®& v}elfict,

Cyclodextrin-& asymetric cavity® zZ+3 ¢le == optically inactive compounds?} B-c-
yclodextrinol] s o 24 A 2§ circular bands} FHEH}, Fig. 32 circular dichroism
techniquez B-cyclodextrin FAEA K¥EHol A o) HELIFME BFT HR 246nmpiLel A
posivive peak & VEPR T, '
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Figure 1—UV absorption spectrum of
flurbiprofen (5% 107°M) and its
p-cyclodextrin(1 X 1072M)system

Key : —, flurbiprofen;-----: , flurbipr-
ofen -+ g-cyclodextrin.

Absorbance

(o
s

il ' 220 i 350

Wavelength (nm)

Figure 2—Effect of g-cyclodextrin on UV
absorption spectrum of flurbi-
profen in 0. 1M phosphate buffer

‘ l (pH 7.0). Concentration of flu-
250 BO e etongth () rbiprofen : constantly 5x107°M
concentration of g-cyclodextrin

Figure 3—Circular dichroism spectrum added.
of flurbiprofen (5x107°M) -8- Key:1, OM; 2, 2.5X1073M; 3, 5.0%
cyclodextrin (1X1072M)system. 1073M; 5, 1.0x1072M.

B-cyclodextrin -8 ¢] intrinsic cotton effects® 2205k Foll A vehtz = 22050 kol Al #]
223 optical activitys flurbiprofens} $-cyclodextrins}¢] inclusion complex el {a‘zz&
induced cotton effectsg} & 4 U},

K@ a-cyclodextrinz} flurbiprofens}e] k¥Ewkpol4 e UV absorption spectrum %
circular dichroisme B-cyclodextrino] Al Rod3 KUk Bkl $Eiolv} molar - absorption
coefficientd] # (b7l A8 glgien] M= & circular dichroism bandx FFE= =] ¢krl.

Cyclodextrino] @S BhE —Kurozumi £9] Tr}A Feol whel 813 &R freeze-
drying method¢] 73 coprecipitation methodx t} ©v] £.& yieldz & 4 Ut

3+t iyt cyclodextrkinf";_.~ 7-& molelt 2 physical mixturegE =nlE-o]Table [ ¢jsample
RE BED ke Ae (4), HEEREY 29s 6) UTH BEE AXF 2 sampled
BAPEEE. = EEE EE A8 Eol = A gekdk, 2L etherz A-&w cyclod-
extrino] @EEE A ¢-& ML etherol] @ 57| o Foll P o2 Hol o] wiFoldt.

FRIMR B Spectrum—Fig. 48 flurbiprofen®} B-cyclodextrine| physical mixturesh
inclusion complex?] IR spectraE }eldl Ao|r}t, physical mixtured)] A2} 1,700cm™of A}

(63x10°
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Figure 4—IR absorption spectrum of flu- Figure 5—Dissolution curves of flurbip-
rbiprofen/8-CyD according to rofen and its B-cyclodextrin
KBr disk method. complex in water at 37° by
Key : 1, flurbiprofen-8-CyD complex; dispersed amount method.
2, flurbiprofen-g-CyD physical Key : @, flurbiprofen;
mixture Q, flurbiprofen-8-CyD complex,
A\, flurbiprofen-g-CyD physical
mixture
08+
2 s
< 0af .
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Figure 6—Dissolution curves of flurbiprofen and its 8-CyD complex in water at 37°C
by rotating disk method.
Key : @, flurbiprofen; O, flurbiprofen-g-CyD complex

9] carbonyl stretching vibration peak~} inclusion compounde]Ae glolxle Aoz XE
flurbiprofen] Y-x17-=% carbonylfr} B-cyclodextrinel] =S Aoz HEY)
BHRBTFig. 52 MRk A BHE L Aoz flurbiprofen BfFol [La) B-cyclo
dextrin AR WHIHEET 4R BWEE £ 5+ ok ; -
Fig.6& —& EHoZ 18 BFE Hbtol Hal WIHBEHS ik HHT Aoz 94 flur
biprofen Bffol [t B-cyclodextrin #f&k ol WHIEE T I BgE & 4 A=
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Table I —Intrinsic Rate of Dissolution, G at 37°, 100rpm.

Compound Intrinsic Rate of Dissolution (M/CM2, min)
Flurbiprofen 1.19%107¢
Flurbiprofen-g-CyD complex 3.26x1075

Table 2+ ElEERE A% RE—HEHE 98 B #oo= $8 R intrinsic
dissolution rated H.@gl zholth. &8/l flurbiprofen Bl Mool <k 106254 19 VM
E®neg viebih

1. Flurbiprofens} a-% B-cyclodextrinz} ] #HE{ER S UVEE o circular dichroism
% o] &35te] 738 A} a-cyclodextring] 79 inclusion complexE 4R3I A kot B-c-
yclodextring] 7}%-+ inclusion complexs} K = %t}

2. Ut BR8] 79 B-cyclodextring} o] EESH SRS Bksle UV spectrum,
infrared spectrum%-& 343l &P inclusion complex$) W& Ml Ak,

3. B-cyclodextrinsl ZE4pol EEAE AW dissolution rated JHIEZ: R flurbiprofen®d
Bl LA WIS} s Qict.
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