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The pharmaceutical characteristics of solid indoprofen inclusion complex such
as dissolution, permeation through a cellophane membrane, model analysis of
interfacial tranesfer, absorption behaviors in rat intestine, and the plasma con-
centration of indoprofen after oral administrations to rabbits were examined in
comparison with those indoprofen alone.

The inclusion complex obtained by freeze-drying method showed the higher
dissolution rate and membrane permeability among the test powders, and incr-
eased significantly the amont of indoprofen absorbed in rat intestine and the
levels of plasma concentration of indoprofen after oral adminstrations to
rabbits.

The increase of bioavailability of indoprofen-g-cyclodextrin complex was
considered due to the increased solubility and dissolution rate of solid powder
form.
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H_@ool A 28 JF steroidi WABMI a- ¥ p-cyclodextrin(BlF a- 2 B-CyD= <k
A)zbe) HEMERS HEE #58, indoprofend S-CyDa} 1: 1 inclusion complexE &
ol @3z}, olo] indoprofen(IDP)s} B-CyDsehe] inclusion complex# (5L F IDP-8-CyD
complexs %)% freeze-drying’ method 2 PRSI  VEHIASH:, MABM, EHe B
whE K—h FEBTT, rat MplA in situfpigkel o7 Bk o rabbitel A2 AR
Bl mARE 4 WEste IDP-8-CyD complexs) AHFMAZA gl 43 FEREN &
Be @t

X & 5 &

BEEES M —indoprofens] HHHEE 25°CalA MK o EEEKEe = WEst
ot

MRE—RAEE 100mle] beakers] & 50mlE Y3, RMEE —Ed I BHEFE(100~
200mesh)Z ¥ Astar stirrer(150rpm)2 BHsL o). —A%lﬁ:ﬁﬂu}lv} 0.5ml2 & HESlS &
= FET % UVIREEE HEstdch. BRI AEY ¢ BmaA By Bis —
EstAl skel .

BEEEE—RBHER & 200mgs IRA fTEi(Carver Laboratory Press Model E)
2 BN (ER 10mm, §T4HEE 300kg/cm?s % 204005 EE&)ste disk-holders) #5347
o RZHK 200m/2) beaker® water bathe] ol 25°% §X|A7lw T TOmiE dx disk’
holder& ——-ﬁﬁiﬁﬂ] WA BEA7 L Hrpme 2 ElEA Het. —EEEnlet —E B A
AR 1ImlE Wt B2 #BY %, UVEXEE feE&stgd ol

RZ BWH—Cellophaneff (Viskingfit )& B Kholl A 3054 = kst HESE B
Fste] Figure 1ol A9} 2o HEHEREH donor 3l acceptor, 4 compartments] phosphate
buffer solution (pH7.0, ioniBE 0.2)-& 80m[4 @3 25°%F $x]st0] 150rpmeo = Fi shaft
£ #std . WEE BB E & A%+ donorfll BKY indoprofenf)ifEE 1.7x10'M=z
L BRE BBE & A %ol & indoprofen 100mg ¥ 2ol HESE HWABE Hinstd &
F92.2 acceptorfild] A ImlE #REste UVERKEKEko s BRI

FHol mE k- AREBTRH(S-Lw-Lo)—%ES #E: Figure 28} v}, Kifow
%= 0. IM phosphate (pH7.0)& FHY L, MHHE KEY Tiel oo Exv ol 2z
SEy mikel 2 1,2-dichloroethane & (s, KM H M2 Smi4 REE A4
Be REREASY A2 88 A2l el ERA. ObgER stainless disk holder
o EAA gelikiEe] KHEEE 2emTFol frESHA EEs)A 90rpmo 2 EEHEEA . W
#S magnetic stirrer2 KA F—ES EEEBRAT. RFARS HRE W, KHEY
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FiBure 1—Schematic diagram of the apparatus used for memb-
rane permeability study
Key : 1, donor compartment; 2, accepter compartment;
3, cellophane; 4, shaft;
5, rotating shaft assembly.

— BB EEA A e s 0.5m/E HEEC. €8 UVEXEESE .

S-Lwgks : S-Lw-Lo systemo 23] it Lod BEF 7-Solw Lwiie] &, pH,
i EE-L S-Lw-Lo systema} |—{fHo = Hrt.

Lw-Logh : S-Lw-Lo systemo 2 88| EHRE B Z-5ols Lwiifildl = e
wRstd Loffe® REBTE Cw,Codl LS M Sl et WY WE, JRAEHE
2. §-Lw-Lo system3} F—3+A] @ t. :

Ao me in situBREKER(S-Lw-in situ) 45| #E: Figure 35 Ao, ERE
e A7 diske] EiEE W 899 $THeEMS S-Lw-Lo system 3 [EEEASC ¢
WA S o) A 9 disk$lgizl 3o}, Male Wistar rats(888FE 200~300g)S E& 33 ji
¥ Eql T3t fBRA ) #, urethanefif(l. 2g/kg)ste Erpfs whet BAERE =h3 Sc-
hanker %) JEPel uwte} Aol A4 o ERumHCl canulard A EEA Rt £HEAH
KK (B7°) o2 BERAFHE FE3] RERER, BN punpdl 4244 HH #HEE —
TBREGT)E FAA7H Sml/ming] HEZ REA A, BREK-S pH 7.08 &R 4 &2
EE 70mlE A on] NEAA ElE A %= phenol redE volumei#{kel indicator® 3y
Bl 5o ARG, & BERSY THAR 20mle MARS vinyl tubed Jfist,

S-Lw-Lo; Solid-Liquid water-Liquid Oil
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% S-Lw-in vinyl tube systems] 4] 49| WHMmEH< WEsa BES HAT 35549
WEEE Bk Eo = AR

Lw-in -Situ®&—-S-Lw-in SitufZEd A S& k¢ J 2 Y 2x10* mole K&
BUF S-Lw-in situfBs} 2& HEO 2 in situBRS stglon Moz Lwe EES
BB RS %E Bikd Bo® HEAT. =W BHERH B-CyD&(1-6x107
mole) FIME Bikol =X WS Weescl. KOBEO ol BplREY BES BlA
F%57 %% phenol red & AT BKHEEK K & Rl A HHistg ot

= 1 Co drug _ Ct phenol red
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Figure 2—Schematic Diagram of S-Lw-Lo System
Key : K, dissolution rate constant;
Ss, solubility in aqueous phase; -
kf, rate constant for forward transfer,
kb, rate constant for back transfer;
Cw, concentration in-aqueous phase;
Co, concentration in organic phase.
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Figure 3—Schematic diagram of the apparatus used in the S-
Lw-in Situ Experment

Key : 1, stainless disk holder; 2, tablet; 3, rotating
shaft assembly; 4, sampling tube;, 5, jacket
beaker; 6, circulation pump; 7, thermostat; 8,
rat small intestine; 9, circulating water inlet;
10, circulating water outlet.
In VivoEB— SRR ME 2.5~3.2ke) S 9 24850 A7 % indoprofen
a2 p-cycledextrinfg 4 8% (indoprofene 2 4  30mg/kg HEER)S S0mie) B BEAA B
cathetag A #EY et MK-S HFHEYE —EEREVI = BIRAA FERe e B
SrEEE 1% m#E sample 100pie] 0.1M HCI 1ml/ % diethylether 4mlZ jns] 1043[H HhiHigt
# 54p%ok 500g . .\ HES T ether phased 0.5M NaOH 2ml= il EO0HEL S oA
E% 1.5m/E %3 2M HCl 0.5ml9} diethyl ether 4m/-$- fns] wiaf o] HiHighe}. ether
2% A gk ¥4 evaporationdly 2 ZAHE eluent 200u/d] ey liquid chromatogrph
o) injections} 4 v}.
EiE%M chromatograph—fE -2 Watersiit M6000 pumps} M440 filter UV detector®
B ovl, column® Bondapak C,;-& eluenty: 55% acetonitrilex} 45% 0.01M phosphate
buffer (pH 3)¢] mixtureZ FHE 1.5m!/minZ =53 v},
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35 &4 Wk L ERERE 9T EEMES NEERE Uit o= A=
indoprofen BB ol B-CyDeaise) WEEES 244 Bhge ¢ & Ytk Table 12
ElE AR I3t BE - B P BERKs 2y R intrinsic dissolution rate
€ W Frolvh. A indoprofen BEAl HS # 5% Llke WHUEE #ME U
#et. Figure 6% indoprofen BB - B-CyDE A WHMES Arrhenius plots§k 7 '»
o= o] B slopezX e k3§ activation energy (Ep): Table Tt vl 4849
activation energy~} indoprofen B¢l K] €4 ALo2x HAEY EHol energy
barriers} kol indoprofend] fhsl @iz &8 & 4 ot

€

< = 200F

- o

s 20 a

]

-~ R ° Py : .

3 ol '

Q (]

¥ 15

5 |

K < 100f

5 10 o)

e 1=

g o o

e —

g .8 /

P} g > o/' o

¢ =
[92]
2
D L " i N i 2 s

30 60 90
Time {min) Time ( ‘min-)

Figure 4—Dissolution curves of indopro- Figure 5—Dissolution curve of indoprofen
fen and its g-cyclodextrin co- and its §-CyD complex in pho-
mplex in water at 25° by dis- , sphate buffer (pH 7.0) at 19°
persed amount method ~and 25° by rotating disk met-
Q: indoprofen; hod

@ : indoprofen-g-cyclodextrin
complex



March, 1984 oF A 2+ 3 A

o
w

-1
Jor (rate constant) (hr ) +%

O
! 1 | t
3.20 3.25 3.30 3.20 3,45

1/0 x0ix™h)

Figure 6—Arrhenius plots for dissolution rate constants of
indoprofen and its g-CyD complex
Key : O, indoprofen; @, indoprofen-g-CyD complex

Table [ —Intrinsic rate of dissolution, G at 25°, 90r.p.m.

Compound Intrinsic rate of dissolution (M/cm?, min)
Indoprofen 5.54x1076
Indoprofen-g-CyD complex . 2.94%1075

Table I —Activation energy (Ea) for dissolution of indoprofen and its §-CyD complex
in S-Lw system ‘

Compound Ea, kcal/mol
Indoprofen 8.90
Indoprofen-8-CyD complex 5.26

1= indoprofen

Bl sl 4T sized Bkikel =l W Bol e fiflo =9 HBM-S o8l W4l
Aoz AZA . wtebA HAERIKA B BED M3S 471 S8 cellophanefiiol] 4 9]
BERY EaM e wREE B OBRREE A4 LBkl vh. Figure 72 indopro-
fene] BFEBEEl #E -CyDe PEE Jebd A2 2 donorfildl B-CyDE HmMEozA
1) cellophaneffEfitke] BEs Woste A% ¢ F A& EEARK PE (DX
AR B R, indoprofen BJES zke 4.35%10-hr!, B-CyD(6x10°M) #HFET
Pz-& 1.38%10-hr-1e] gl t}.
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2C 2P
log(l Co )= 5505 £ enrernertnieiiinienireeinsanaases (1)
AD
P=

o] 714 Cot donorfl] ikl #WRE, Cx M tol A acceptorfl] WK< BE, At K9
HHEE, V= & compartments] volme, /& el F7, D& Zny EEER, P: A1y
EBRERE e '

@9l donorflf cells] MAIREES kS Hingk A5 Figure 8ol A2k o] A cello-
phanel%iftt 232 indoprofens] Hhs] A& <& 4 Aok, o] AL WKl B-CyDE
ks indoprofeno] B-CyDsll s o 24 indorprofene] 4+ sizert #A e HHFLL
2 EET MAdAe)  [EEE complexiR e BME @ A5l e #MidAd HEEET
£ inclusion comolexZ-o] w7 FE@Hoel AL Aee Bkl

w
T

Concn.of IDP in accepfor(X105M)
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Figure 7—Effect of 3-CyD on the permea- Figure 8—Release profiles of of indoprofen
tion of indoprofen through a (O) and its g-CyD complex
cellophane membrane at 25° and (@) through a cellophane mem-
pH 7.0 brane, using powdered sample
Key : O, without g-CyD; (100mesh), at 25° and pH 7.0

@, with g-CyD(6x1073M)

EY2 B8l mE k—h REHTE—indoprofens} 7 B-CyDg&HEe BMRET &
Mleyel Y 3o K—ih FEBTHE L rat MNpl A Bikigs x¥s S =
AR S BEHES MEA. geMl=se] wig ®9o) KECWAA Al s BE
®fele S-Lw-Lo s&stemﬂ- reservior (LW)Oﬂ s %OI in sitwiRBEE rat /MGo.
= Rfde s Wy RS Be WET 5 J& S-Lw-in situ system® A4 bioavai
lability®] FEHHC. 249 approach® SEeHE o
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Figure 9% organic phase(Lo)E %33 S-Lw systemed 'ﬂ indoprofen &8 = B-CyD#
el WS ebd Feltt. FHAKRY A5 28M 0474 GEEEo=IY —F
HER el BEAA o) o % BRPHEA a8 o Mk el WA Lttt
BHHE K 5l é@fﬂ@ﬁ@)ﬁ Ssfit= o] S-Lw systemel A [EgHMgEo = kPt &4 aqu.
eous phases) organic phaseff¢] foward transfer rate constant, k; = back transfer
rate constant, ks Lw-Lo systemo] 4 &EHpfyo 2 Cw, CoZ HIEsted Schumacherd] 3
(2), (3o =¥ KA.

Jl_(%""_z_kf;.cw+kb.(jo ....................................... 2

Table M-& DA k9 Hkew ke Ss, K, ks, ky, PC %] parameter® indoprofenzh
BEAME Mg Aovh. HAM o indoprofen®Ee kf, kb 2 partition coefficientd] =

2 %7 9ok Ss 3 Kl A £ 3 e o 4 g

Table W[ —Phsycal parameter for Indoprofen and its 8-CyD complex pH 7.0 and 25°

Compound Ss K kf kb PC
(x103M) (hr1) (hr™Y) (he™t) (kf/kb) (obs)
Indoprfen 2.1 10.3 0.32 0.80 0.40 0.41
Indoprofen-g-CyD complex 8.3 20.5 0.19 0.51 0.37 0.37

(all

In sitwigifigkell 2t rat /Mol Aol KUK #5 Figure 10%& indprofen KEBHRR =
a2 B-CyDiEingwol Bsl rat /Nge A A BRK A 389 BIEEe] HEES Ko
= plotgt Zelvt. B-CyD #inzE RGHES W~ Bggslo] Bikalklel @3 cellophane
RARERRER (Fig. 7)ok & HEMS Jebisich. = §-CyDe HimEer 2 = %
Yok R kobseld] BfRE plotdt #5E Figure 113} o] B-CyDpEel ket 34 Wik
HEEEY HAE debielh. ohg in situBRERS mEiEgd o3 BERES 8a%
#iE(Fig. 3 29l S-Lw-in situ system& H A EHRRZ e o BH-S AT Bs
BB A3 EBRS Pvh. Figure 12 9 138 5o MARd MHESE vinylge A4
WA 7L Aol BERMZRE WIS pRE (Cw)2ie REGTNA vinyl® 54
ratfaE & AA BRA L Ao B B e #pRE(Ch e R 8t indop-
rofen 3l 2 B-CyD #-&#4o] 8] HEE datao] v} (Cw—Ci)Zt- apparent BB o = 3
o REFAYC = plotdl A o] Figure l4e]v}. Figure 139 A8 HEd A 9045 = Cw
2 Cigl #7 Jehial ¢k A 905wk fMEME =datd BEo 2¥s] o Bikd =
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Fi gure 9—Dissolution curve of indoprofen

and Its g-CyD complex in S-
Lw system at 25
Key : O, indoprofen,

@, indoprofen-CyD complex

| t
2 4 [3

Concn. of 6—CyD (x103M)

Figure 11—Effects of 8-cyD Concentration

on the apparent rate constants
(ko»s) of indorprofen from rat
small intestine in situ(pH 7.0,
37°)

Figure

L
+ o~ (oo} <
I T I i

~
T

a
Concentration of Indeprofen (x10M)

10—First order plots for indopro-
fen in rat intestinal tract in
situ (pH 7.0, 37°)
Key : O, without -CyD;
@, with g-CyD (6x1073M)

I 1 1 { L { L

Figure

l .
30 60 90 120

Time { min )

12—S-Lw-in situ data for indopr-
ofen (pH 7.0 and 37.)
Key: O, Cw; @, Ci
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Figure 13—S-Lw-in situ data for indopr- Figure 14—Apparent absorption curves of
ofen-g-CyD complex (pH 7.0 indoprofen and its 8-CyD compl-
and 37°) ex from rat small intestine at
Key:0O, Cw, @, Ci pH 7.0 and 3.7 by in -situ-rot-

ating disk method
Key : O, indoprofen; @, .its g-
CyD complex

10

w

Plasma concentration ( pg/ml)

L 1

2 4 6
Time { hr}

0:)-'

Pigure 15—Plasma levels of indoprofen following the oral
administration of indoprofen and its 3-CyD complex
to rabbits
Key : O, indoprofen; @, its g-CyD complex
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EF3t3n Cw, Cig] %7 U 4& 7;‘19_1 HEpigl o). Figure 144] A #4871 indoprofen
B e o BlkEe] €4 £ A% ¢ 5 Ak A *ﬁﬂi'ﬁ*ﬂr% fERsts WERkS
HESE S o BARREEY-E 9 indoprofen IS #el slo] apparentiZi#Ee]l H &8
7t & A(Fig. 87 & HEKRS R F.

M REES] B —Indoprofen W . 8-CyD# 4882 suspension® 2 rabbitﬂ] Ropp s
Ree = mEESs Westd o (Fig. 15)

#HAE-L indoprofend] [l - mebEEE JeEl =24 bicavailabilityr} EAKH &}
e}l = AUC (Area Under the Curve): p-CyD# 4845} indoprofens)] Ha| <F 2.1d F7)
ek, ol AL o4 WAl A %ﬁ"‘ﬁ%ﬂ indoprofenBiflel Mool VAMEEE W VAHMES S
o] BEE Aoz Table I 24v] A5 g ol Aoz Fbksl e,

# -

1. Indoprofen-® B-cyclodextrini} #H&BE HRA Do A # 562 M Lo WM 18
KE vhebiet.

2. Indoprofen®] ¥fRo] =}3 7J<——%ﬂ]§%ﬁ$§ﬁ{§d]—‘e indoprofeny} L B-cyclodextrinfg &
Rl 2 £ da. » ,

3. In sisuigfisiel €8t rat B A el  Rikell A indoprofen Ki#Eel p-cyclodextrin
4+ A7F A% cellophanelliimBE B A 2+ o] indoprofenk¥§Hiol A& B-cyclodextrin
A2 BOREE 4 kRS WA E bl et indoprofen-B-CyDEBEKI A% indopr
ofen-A-CyDERFES] WEHIMEL dfe] o] WA 22 RikEel indoprofen w5
2k 34 Fdsa . :

4. Rabbitd] indoprofen-S-CyD#l 458 E & #rEsl e 25 ihdoprofeno}] sl % 2659
AUCE vlehvi = bioavailabilitys] #8432 7} o}
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