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Abstract

Objective: To improve the solubility of rutin in water, the inclusion complex of rutin-hydroxy-
propyl-B-cyclodextrin (RU-HP-CD) was prepared by antisolvent method and characterized. In addition
the dissolution rate of RU-HP-CD was also investigated. Methods: Rutin (RU) and hydroxy-
propyl-B-cyclodextrin (HP-CD) were dissolved in dimethylformamide in a molar ratio of 1:1, and acetone
was used as an antisolvent. The content of rutin in the inclusion complexes was determined by high per-
formance liquid chromatography. X-ray diffraction (XRD), infrared spectroscopy (IR), and scanning elec-
tron microscopy (SEM) were used to identify the inclusion complex. The dissolution rates of rutin and in-
clusion complex in vitro were determined. Results: The results of XRD and IR showed that inclusion com-
plex of rutin and hydroxypropyl-S-cyclodextrin was obtained using antisolvent method, containing
26.5% rutin. SEM results showed the specific morphology of the inclusion complex. The solubility in wa-
ter and in vitro dissolution rate of the inclusion complex were 15 and 4 times that of the rutin respective-
ly. Conclusions: The water solubility of RU-HP-CD obtained by antisolvent method was improved. A new
method for the preparation of cyclodextrin inclusion compound was provided in this study.
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1. 5|8

5T (Rutin) KRS F, T2 A0 T SRHME ML RS R 25 1] (2], 2 ARk 3 L —
PR PSS . 75 T, Hik, PUELSE SRS, DL B0 5 5 3 1 A
W, WA 3 B T 7 ML (RO B IR 7 [3] [4]. 46, ZE R0 Mh Tl eh 2 TR AR AT (0 AR (0 R4
FU[S]e ABPS TR VAR 2, PR HTE A Y MRS B BEAG A . RS 72 T -HPMC P L i 431
. SRBDRAL A . Ao S AR B K VA M IR AL R L E 6] (7] I RTSRBIRE A A ok — il
VRV . VTR BRI SR A AR B A (8] [9]. T T 8% FHE R M, 2
W PSR R BN, SRR L3l 7 v 4 A (R A . ARS8 T HP-B-CD 75 NN-— Fi %t
PP e (DIMIF) Hh J7 A 5 S5 K T 2 P R P Y P 25 /N RS 5, SRR TR 4 R MRS (1 &, o
TFRATHE AR, TANEEE T P T LA 5 KV A A H I B

2. (UB/EMH

Waters = 0B AH (43 A (5 [E Waters A 7)), SHI-A4 KR IR TE 150 HE 28 Ch M A B 2% )32 A R A
7)), LXIJ-IIB BB S R3] ), Philips X-F£RATHHMU(XRD, 1% Philip A F]): S4800 9
i FEBE(SEM, H A Hitachi A7),

RU PR df (ZEE N 99.9%, BRI AEVIRH A R A A])s RU JER (26 > 98%, Fif+z T i7f); HP-8-CD
(BT TR . = AR BEIZ(DMF). BRI R ARG R A D), Zrdrélls VK SRR OREE T it
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WA AT), P4l . (RS ESWARAR), @il KhEETK.
3. FESER
31. RBFIESIEST-ERE-S-THEEEY

FR Y% Tien An Nguyen 5[ 10]/HF 58 AT 0 RU A HP-A-CD [ e 508 EE A BE R EE 1:1 .6 RU A HP-B-CD
T2 LB R AE DMF W, IR FHEEE 30 min, PAARIEL 1:5 ¥f DMF WO AR B #, &M 3 min,
3500 r/min B5-OIRIGUIIE, HHEERBGE 3 Wk, MEEaEY, 50CES T 12 h.

32. AT EENE

HUiE & RU-HP-B-CD ¥ T 10 mL FREE R, ) A s RGROR vk I S b = T & & 1] Waters
Cis AHFE(Q250 x 4.6 mm, 5 um, WFE), HERN25C, HEE: 0.5%0KEEERIT = 60:40(vv)TE NI BHAH,
WA 0.8 mL/min, HEFEESR 5L, WK A 354 nm [10]. HERERTHTARE 2T 0.22 pm JEREALFE,
SEREREEYTE T HEN 26.5%.

3.3. AT-RRAE-f-HERIE

3.3.1. XRD
HU&E P T HP-B-CD+ 7 ] #1 HP-p-CD HUEIR G (LA N iR ER &) & 7~ T 5 HP--CD 1Y
AL T EREEY), A X ATACT KSR ST 0. At e: AT MR 4°~50°, A
R 4°/min, HJE 40 kV, B30 mA. B 1 HER, AT AR GSESHETHE, HP-A-CD N
TETER, WEMNYEIREY T, IR — e RyRgs 1A T RIATS g, BAE 20 = 26°FH 7 T FFIE
g, TEAEYIR T AT R, ST AW AS, DIBE A, XRD M4 RS
TRAESE NI (CC B S5 1673-2383(2011)01-0053-05)— 5.
3.3.2. IR
S MIFREUE B E T . HP--CD. WIER AV RGNS KBr K f, JRNLLAM GG
ATREIN o R TE 400~4000 e S EARKE I, RN 4 em™ W 2 FiR, MR A YIAE 1208~1652 cm™!
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Figure 1. XRD results of Rutin (a); HP-4-CD (b); Physical mix (c); Inclusion complex (d)
E 1. XRD EIET (a); RRE-L-IFMED); MEREEYC); B&4)
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Z I e A BN S T R IE NS, A S X B X A R B B, X R A TS HP-B-CD R T
AP R R BIR S . ZLAMEIIS5 55 XRD AHAF
3.3.3. SEM

N B E SRS, ¥ T . HP-A-CD MALS YA T HE 448 1 S4800 B 44 Hi B )
FESBEAT ML M. 1 3 A=FFET ) SEM K. & 3a aLAEH, AT 2MNEIRSE R, HP--CD 28R
¥, T ERESTFRIMEER, BEYWEERETHERZIL. HP-CD BGRIFFI/KEEE, S5HE
WAEEYE, T RKEEESERINE.
3.4. BRBRERNE

EERA T WEESGYAEEYET 10 mL FI/MESF, N 5 mL FIZ808K, AN 37.0+£05C
FIKA e, LA 100 r/min 4508 48 ho W45 BUE VIR AR BB 1 mL A£ 5250 10 min BURVE, SE0EE N
10,000 g. FHH MR GHL S L 38 @ RopoH g Sh s . SeG e 3 IHBCFME. K4 ER T
T YIRS YA S YE K P AE MR A . BT . VIR SRS VERREE 4> 5N 0.12,
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Figure 2. Infrared spectrum of rutin (a); HP-$-CD (b); physical mix (c); inclusion
complex (d)
2. BT (a); BRELIMIE®D); YWIEEEYIC); SAYd)MLINEL

- &

Figure 3. SEM graphs of Rutin (a); HP-$-CD (b) and inclusion complex (c)
& 3. 7T (a), HP-A-CD (h)FELA1IHI SEM i
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Figure 4. Equilibrium solubility of rutin, physical mix, inclusion complex in water
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Figure 5. Dissolution profiles of rutin (a) and inclusion complex (b) in water

B 5. AT (MeEM0b)7EKPRELIRE

0.18, 1.94 mg/mL. HP-B-CD Xf/ T H —EMMEEH, BaEYIEMAENE TS T Eh Ay
“W. HT HP-B-CD 7E/K AR UF (KN, 7274 T 5 HP-B-CD JE B &G, 1 T HENIRRIRS (12
6L A DRI IR 508 T KRR, o508 77 T IR . RItk, AT DU S v 77 3 45 d vk 3R 1938
Bk A,

3.5. (ESMNBHIERENE

N T B E AR ASNREUR A, ASER b B BOS T REEMEE T 77.6 mg)E T 200 mL /K
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B, JFLE 37.0 £ 0.5°CHI 300 rpm FEIR IR 2% tHdEAT 4Rt . AEAN[F] (1) [H] 18] B (0.083, 0.16, 0.25,
0.33, 0.5, 1, 1.5, 2, 4, 6, 8, 12 1 24 /NE))FHL | mL A S EAT 2500, B B35 ) FH i RAAH 2 3 Ao
FPUTREE, WOHZAER 3.2, TFE T AEAS I () SR R . SIS E R 3 YORGFIME.

B S BoR T T R AV S D CE S TR B ) SV HHER, T DU, LA B s R = T R
TEK VA HOEFRIR = T 20 4 15, ATRE 80% A A7, 11 EH T 7% T /KIS ML ZE7E 24 h J5 AR 20%. 1
Kouzou Miyake [12]% N [FHFFLH, RU-HP-B-CD (1) i 502 JR 25 1) 2 5, AR SE 56 o I s s 77107 il
IR T 2 -B- IR (0 G ) BV O R A T 4 i
4. Wig

IR RS B L A5 R AT 250 4 DT T3R8 7T 2 N o A5 SR 2 A0 B A S R S K RN R
BERCR, BRIT AR AAMEET LSCE AR EtE, Wi e ihvEBuR. 5oz, HikH
FRIER[13]. TEARTIH, SRR SAFEEMNITTE, RIS E LS iR T R N 2 -p- 2
KEAEY, JEH XRD, SEM, ZAMGILHHTRAE, AR 2 IR FRERZS, U0 n LR H
FRIBFNESFFEEY . TN EE IR KRR FOGE 75 T MR RARINE HE R, BT AN
AP, B AR EE
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