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Studies on Inclusion Compounds of Suprofen with Cyclodextrins
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Inclusion compounds of suprofen with a- and, g-cyclodextrins (a-CyD, g-CyD)
were studied in comparison with suprofen alone and commercial suprofen capsules.
Inclusion compound formations of suprofen with «-,- and g-CyDs in aqueous sol-
ution and in solid state were confirmed by UV absorption, - circular dichroism
spectroscopies, IR spectroscopy, differential scanning calorimetry and X-ray diff-
raction measurements. Solid inclusion complexes were prepared by freeze-drying
method, and their molar ratios were found to be 1:1. The dissolution rate of
inclusion complexes of suprofen with CyDs was notably higher than that of
suprofen alone.

#RE 5 Q8] BREZ Qe cyclodextrin(CyD)& AB(EAS Fiko]l A7 #AE
of Al gAY HolA Hystk Y AL, O BERY RELY, Wik Hiadt,®
Bl FE £ Y= FAEsL . ’

Ikeda:'95} Hamada%:!9 .2 gk steroidik 1§38 ) CyDoll sl KBEgEPol4 wHEd
& #4459l z, Nambui!ePe g-CyDo) JE steroidit: i54c444y5} inclusion compoundE
Wt AgFlRARe] Enss FREEL BN HEstad.

AWF ) A& prostaglandin ] HEAKE MIstE®"* Ik steroidit o] -0, Fm»*»>
U @A (ERS e BWEA Fol ol #E M1 suprofenfa-methyl-4-(2-thienyl
carbonyl) benzene acetic acid]®} a-u g-CyDs}9] #HEMEAS KFw A4 FEHslw, a-
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o9 p-CyDetel GsLANS HAMZ MBao] o2 HEa HHERS ol L HR
& #EsnA Bt

EBH &

H¥E 2 5 Suprofen (Ortho Pharmaceutical Corp., U.S. A., mp 126°), a-% S-CyD
CRWLE, 5, 0.1M e @ pH 7.0 (KP V), PR 95 1% pH 1.2(KP
V)% A-gstelch. Bther 4 Hfth REL MLHI HRAHES 433497, 2669 TR supro-
fen FAAE Agahgich.

¥e2g 2l #@-UV-visible spectrophotometer (Varian Cary 219), circular dichroism
apparatus (Jasco 20A spectropolarimeter), freeze dryer (Virtronics®, The Virtis Co.),
infrared spectrophotometer(Beckman Acculab?-¥-10), differential scanning colorimeter
(Du Pont Instrument 910, Du Pont Instrument 990 thermal analyzer), X-ray diffraction
scanner(Shimadzu VD-1), dissolution tester (Erweka DT-D, Harvard Apparatus varia-
ble speed peristaltic pump, Beckman DU®-8 spectrophotometer)%-S A}-2-3}93

k%% Suprofenst «-% g-CyDete| #|AHMAS™ —0.1IM HEEHRAKes =A%
suprofenyi#i (5X 10°M) 25mIA-& Hrsled a- o B-CyDe stz 48~72MR A ebslo] Af
o] HEE & % &% UV ¢ CD spectra® JEHA.

BRRaEtayel Hs—Kurozumi» 9] Jko] wtet [M— molette] suprofens} CyD
S ammoniatk: KYFHEC YEMS o) BEE R 3l ethyl ether® KNFES suprofend - pEyfsl
# wpetel e

REEMS| BR-OH(AY S TR B2 suprofene] 4B 5 HRst7] 95t
o suprofen 100mgoll 5% %3+ @EMLE %S CHCL, 10m/3 #hifisted o] ¥ 5ul% precoated
Kiesel-gel 60 GF,;, plateo] Biystz. n—3) ,1— 2RI E . ogg . g mol BEw
(50:30:20:1)% BEEHERE slo] BRAIZ|22® =tal o} UV lamp(254mn)2. zAlelo]
A S BEst .

Suprofen®2| % —Suprofen 20mgg JEEF Do} H-& o} Folxm 5, 10, 20, 30
40pg/mle] LR BRI 300nmoll A RIEES WES o] BB (y=0. 05766x +0. 03742) <
ZtAstgiet. Kurozumiss® o] kel wheh A Az o] RART WELEGWE T BMAA
BOEES WiEst Mmoo Eye Eiks #hes Bt

FIMERY Spectrac| RzEs2~—Suprofen, a-% p-CyD, physical mixture (1 : 1moleft)
9 LW FHIHE Bk spectraS KBr A AW o] whal EiEsta

TEEZHREBRE(DSC)**—Suprofen  3mgell #HE s kS 20°C/mind] FRME
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20°~200°C2| FiEel A BEsIict. DSCel HEYE == e-aluminad A

X-# B\iFSH>0—Cu-target Ni-filter, 30KV, 18mA, 1000cps®] =7 o= WA (20)
5~30°9] HiEA EEHEE 1°/min2 JEs ot

AHEES] e —EHEEE KPN BHARED £ 185 #slo ik o BigEEEe
= izEstolct. g9l suprofen 20mg& fEF S 2ol KP NEiffaGakh £ 1R(H 1.2)¢)
ol 5, 10, 20, 30 ¥ 40pg/mle] WE= Sl 300nmol A BILES WES] A& i
R (y=0.04996x+0. 06350) 3+ oA A& ZolAs] HEMOZIH HiHY BWHES HE
shoiet.

Bkoz A BB LEWS 60~80meshs B T2 (#FEsar}. Suprofents, suprofens}
a-3 B-CyDs} 2] physical mixture % @E({L&%-S suprofen 25mge] ¥ e BE HEd
Eeslel EEHREEY Y WIEEZA 23 B 1% (eH 1.2) 900mIE s 37.0%0.1°CE
HeFpsld Al 100rpme] EHEIRE 2 EBsIAch. W 3842 peristaltic pumpe] fkste] &
# spectrophotometer @] flow cellZ Eo}7} 300nmell A fE4elct BKE7 HEHES A &
BRABY RBEHES kald.

EEER k0.2 A suprofen B «- W B-CyD#e] @E(ALAWE £% & 300mgs I
ofed 9,000kg/cm*e] EEJj o2 W& 1.3cme] diskE s & W& WAL HE W
flE & solid paraffinoz F@dtel EEBHBEAS Tl Y BREAAML Zeol HEHS
et

AR WA L] BHEEE WA Llstdl REEEE T Bing W suprofen FHALA &
RS R LEWS] MHEES hiesty] st 2] Wl suprofen FAAE £%
10fEH4 el AAEYE Bkl & EME £ suprofen 25mgell FE = B¢ Wslo 23 A
FHRst g3, a-y B-CyDsle] WH(bAY = suprofen 25mg HEES /1AL F—HfEst o
WAL 2k 7o) HERIGATE.

XBRER U g

Kk#&H Suprofenn} a-U g-CyDaje| HEEH—Fig. 12 a- o B-CyDo] suprofens)
UV spectrume]] ©w|X& @S B F& Aoz A suprofen BB WS ol ki Ak
£ H & WERE Bt deE ¢ F It

Fig. 2+ B-CyD#| £-ol w& suprofen®] UV spectra®] ##{kojc}. -CyDe] £o] mo}x
5 BB KE R Koz BEsle o intensityr} #\mste 2 4 9. =& a-CyD
2] g5 a-CyDe] £o| Wind4E blue shiftsts = intensityr} BME L <& 4 gt

CyD& large asymmetric cavity® Z+3 9l o= optically inactive compoundr} fufs
HozHA A2 circular dichroism(CD) band& HEIA ®th.  Fig. 3& CyD9] e



September, 1985 o A & 3 X 133

0.8

0.6

o

Abxorbance

Absorbance

200 250 300 350 200 250 300 350
) Wavelengthinm! Wavelength {nm)
Figure 1—UYV absorption spectra of suprof- Figure 2—Effect of 8-CyD on UV absorpti-
en-CyD systems. on spectra of suprofen in 0.1M
phoshate buffer (pH 7.0).
Key : —, suprofen (5X107°M) alone; Key : 1, Suprofen alone;
-+, suprofen(5x10-°M) + «-CyD 2, 2.5X107°M CyD added;
(1X1072M); ----, suprofen(5x10- 3, 5x1073M CyD added;
M)+ p-CyD(1x1072M); solvent, 4, 7.5%107*M CyD added,;
0.1M phosphate buffer (pH7.0) 5, 1x1072M CyD added;

suprofen?] CD spectraz 4], CyD |48 <] intrinsic cotton effecti 220nm LI TFolA et
3. suprofeng optically inactive compoundolm™ =, 220nm B EolA] #iEZE = CD bandi=
suprofenz} a- B-CyDz}2] tuit&4y kol 218l induced cotton effectz} & 4 9iv}.

SREY—EHE TLC plate UV light Toll4] #1238 ») suprofen standarde} [H—3k
frfiol A suprofen®] Ei— sbguto] 3bqlslglon] vhE wbad-e Ad AAHA Gsheh. olz
Mol [HEseIp o) FELAZT suprofend] = AojubA ¢k Zeog molth,

Suprofeno| @R IRk o R A2 a-y B-CyDrhe] @EgLate st CyD2
mole Jtze] TablelolAist el A9l 1:190% & 4 gt

T EBE g Spectra—Fig. 4% suprofen®ijl, B-CyD, suprofens} S-CyD physical mix-

Table I—Amounts of Suprofen Included by Cyclodextrins.

CyD Molar ratio of drug to CyD

a-CyD 0.93
5-CyD 0.95
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Figure 3—CD spectra of suprofen(1x10™¢M)

Fadothermic

in the presence of CyD(1x10°2M)
Key : .-+, suprofen+-a-CyD; =---,
suprofen+-8-CyD; solvent, 0.1M-
phosphate buffer (pH 7.0).
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Figure 5—DSC curves of suprofen-CyD syst-

ems.

Key : a, suprofen alone; b, supr-
ofen-CyD physical mixture; c;
suprofen-CyD inclusion compound.

Frequency {(cm™ ‘)

Figure 4—IR absorption spectra of suprofen-

Intensity

B-CyD system by KBr disk meth-
od. Key:a, suprofen alone; b,
suprofen-8-CyD physical mixture;
suprofen-g-CyD  inclusion co-
mpound; d; g-CyD alone.

24 (%)

Figure 6-1— Power X-ray diffraction patt-

erns of suprofen-a~CyD systems.

Key : a, suprofen alone; b, a-Cy
D, ¢ suprofen—a-CyD physxcal
mixture; d, suprofen- a—CyD inc-
lusion compound.



September, 1985 & A F 3 A 135

ture J FHELERsle] WH3l inclusion compound$] IR spectrao]th. Suprofend] carbonyl
H 9 stretchingo] 3o} Vel 1500cm™! ¥ 1720cm~'2) peakr} physical mixtured] A
t 2R BEEY EEERD JodNEe #4bd AL & o) suprofens} B-CyD Apolof of
w3 HEEAC e HEZ + Ao}, a-CyDel sl = B-CyDS 75-oF H—3 fiRkE
B 4 sl

TREEEMB YT —Fig. 5= suprofen® s, suprofenst a-% p-CyD3} ¢ physical mixture
7} inclusion compound$] DSC curvez ] suprofen Bj% 2 physical mixture= melting
pointe) A} endothermic peakE }e}u)} inclusion compounde]] $l¢} A& endothermic peak
7F Ve R ekokrh. o]l o] <3 suprofenc] By o E #Ed HANHY) FAR Aoz
AR

X-8Eir S —Fig. 62 suprofenB)ff, a-% §-CyD, suprofen®} a-2 g-CyD3} €] physical
mixture, suprofen® a-% B-CyD3}e) wEb&ipel X-ray diffraction patternoivh. JR#k
ErRsto] & wEL A&l suprofen B % physical mixturest= =}& patterng viel
w2 fifaiEe] HAE s ¢ 4 Ut

BHEES AE-Fig. 72 ES BHKLE st Hkiken BHS LEYd HERE supr-
ofen Bl It3tel @BMLEMS Wiol Bk W=y, «% B-CyDe AELAHS
FLghe o 4 gt pH 120 M E 28002 EodAuchs Biliel BE= oM 2 i

Percent dissolved

lutensity

-

It H 2 1 L i)

5 Time (min.)

Figure 6-2—Power X-ray diffraction patte- Figure 7—Dissolution profiles of suprofen
rns of suprofen-8-CyD system. and its CyD systems in water.

. . ~ Key : @, suprofen-g-CyD inclus-

Key:a,, suprofen .alone,' b, 8 ion comi)ound; M. suprofen-a-C-

CyD,c, B-CyD physical mixture; yD inclusion compound; O, sup-

d, suprofen-g-CyD compound. rofen-8-CyD physical mixture;

{7, suprofen-a-CyD physical mi-
xture, 4, suprofen alone,
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100

Percent dissolved

Time (min)

Figure 8-Dissolution profiles of suprofen
and its CyD systems at pH 1.2.
Key : @, suprofen-$-CyD inclusion
compound; W, suprofen-«-CyD
inclusion compound; O, suprofen-
B-CyD physical mixture; [J], supr-
ofen-a-CyD physical mixture; 4,
suprofen alone,
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0.3F

Absorbance

0. =
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Figure 9—Dissolution profiles of suprofen
and its CyD inclusion compounds
in water by rotating disk method.
Key : @, suprofen-g-CyD inclusion
compound; [, suprofen-a-CyD
inclusion compound; A, suprofen
alone.

< -t (Fig. 8).
Fig. 9- EifEGE: o2 BHREBS ks A2 94 inclusion compound?] ¥iHio] 8

Figure 10—Dissolution Profiles of suprofen
and its CyD inclusion compounds
at pH 1.2 by rotating disk method.
Key . @, suprofen-§-CyD inclusi-
on compound, [, suprofen-a-CyD
inclusion compound; A, suprofen
alone.
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Thale IX—Intrinsic Rate of Dissolution at 37° and 100rpm in Water.

Compound Intrinsic rate of dissolution
(M/cm?/min)
Suprofen alone 1.8x107®
Suprofen-a-CyD inclusion compound 7.5%x107¢
Suprfen-8-CyD inclusion compound 8.8x107¢
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Figure 11—Dissolution profiles of capsules

Figure 12—-Dissolution profiles of caPsules
containing suprofen-CyD inclusion

containing suprofen-CyD inclusion
compounds and suprofen with su- compounds and suprofen with sur

rfactant in water. factant at pH 1.2.

Key : a, suprofen-8-CyD inclusion Key : a, suprofen-8-CyD inclusion
compound; b, suprofen-a-CyD in- compound; b, suprofen-a-CyD in-
clusion compound; <¢, suprofen-- clusion compound; c, suprofen--
surfactant A; d, suprofen--surfa- surfactant A; d, suprofen+ surf-
ctant B. actant B.

A wE AL ok 4 glrd. Table T4+ Fig. 99 #EH oz P 3} intrinsic dissolution
rate2 4 inclusion compound®] ¥iiol B3| ML HRYT & Aok 1AM Wl
E FollAot 22 S Bolx goh(Fig. 10).

WARSAI2 ] B HEE Wl — A EE AT FinE WRE Y B el A, EolAe
inclusion compound®] ¥iHio] o] WE AL & 4 9w (Fig.11) pH 1.20) 4= B-CyDe &
BLEY ol HRHAR S $o0t a-CyDefl glol A WA B|Ustat.
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i i

1. X¥E#P suprofens) a-Y p-CyDste] HEIEEE UV spectra i CD spectraZ #5t
st K@kl B bWl BRAS wHalstdst.

2. RIS C= 1:1 mole 9] suprofens} a-2 B-CyDste] KR GElLEWE
B3tod IR spectra, FEEEBEN, X-% BRI SozA HBRE YA GBLs
B MRS wRAT.

3. WHIEH R suprofen BB Mo GELAW Bl FMES #ndL & 5 AN
}.
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