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4 UL BOX B LA i R A R Y AN 6 1 AL A B BB AR
HHAE., MREGUNELTH, FEEEERT; R
BB RE T EER, RASFEERERF,4 MK
BETHENEREBEHKTF 0%, FERBERSR,
AHH BRI R RKE N 1. 49 ng/pL.
RFRARBRYEE DNBE, 25 F 30.60.90,
120,150,180 min W E /MR K FA L HKRE &
RERUEEE R 60 min AT MK FXEME. F
B/NEIE—E IR B A4 54 FRAT, RATH
WEH HAREEF FAPEHEELT FARE
WEY HNUEREF FATEEF KA TER
FHE,HT 60min P ESHDKPAEFR
B EREALBRAPKRAHBEF FARNER
F HRAPMEEET FGREEE T HAEBE
T BT MAATZH W B R (P<0.01). B
ELARBBHESHARMEMES P, . AE./D
HE REE ERYTREFRATEEABRRSANY
FH MG .
EHRMNEFT RN B ANENAERR TR

BASENGRNEMAE BEAGRRETHATEER
SO RS AT 2 Y ML 25 9 B X — 1 Ui 3R B A O TR R
HRENER. AFRTEORLNELRER S
VIR EALH B IRA BT BE T 7 2Rl
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Identification of irisquinone hydroxypropyl-B-cyclodextrin inclusion compound
and its thermodynamic stability
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(1. Department of Pharmacy, Suzhou University, Suzhou 215007, China; 2. Heilongjiang University
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Abstract: Objective

To parperare and identify the irisquinone-hydroxypropyl-8-cyclodextrin

(irisquinone-HP-B-CD) inclusion compound. The inclusion mechanism and mol ratio of irisquinone and
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HP-8-CD were studied simultaneously. Methods The irisquinone-HP-B-CD was prepared with
lyophilization technique. The mol ratio between host and guest moleculars was also researched by
molecular gradient and continuing variational methods in inclusion processing. At the same time, the
inclusion compound was identified by X-ray diffraction (XRD) and differential scanning calorimetry
(DSC) methods, respectively. Results The above-mentioned systems showed the mol ratio of HP-B-CD-
irisquinone (2 : 1) and the inclusion compound enhanced remarkably the most solubilization and more

combined constant of irisquinone in 25, 35, and 45 ‘C. The lyophilized powder had been formed inclusion

compound by identifying. Conclusion

It is advantageous to increase the solubilization and to strengthen

the stability of irisquinone by preparing inclusion compound.
Key words: irisquinone; inclusion compound; lyophilization; X-ray diffraction (XRD); differential

scanning calorimetry (DSC)

9 T & (irisquinone) R S B R Y S HE
Iris lactea Pall. var. chinensis (Fisch. ) Koidz. #
ERORABEHRY. TEHNSHTFRERE
(irisquinone A), KN ABRERXVASEHTRR
ALK/ BUE B U Wk PR JFF 88 S5 L BT
Bk RBK S ERA A B RERS, B R
HERROPUENEIEH . 2R ARIEN, DE 7R
ST YA AR CR 85 20% 04 £, 3F
BERB 1I~5ENERENY, ATIHTFRRRA
MAGH, LRSS LEE M RANE, ¥
HRABE, AR BE, KBRS ZRMME LR
. Fet, S FRE KR, EKME BB ILE
BB HEEWAYF FAERTR AEKDE T
Ruymmibmineet:, REHEYFRE, &%
BiBEFHER.KBHEXNERNEIFINE
(hydroxypropyl-cyclodextrin, HP-3-CD) X & & #1
LR ARG TR HI & D% FR-HP-CD, R A
X S5t 4.DSC S a Sy H 1T % E, RN EE%K
THYSRAMHZENGSERRERE/KRL.
1 UREHH

TU—1901 # UV-Vis 46 EH QL &R
128 /A F)),Christ Alpha2 B E &% % T 5% 4 (48
E),1090B B £ R A ML X EELRAFD,
XRD—D.../2000 # X fi §f (X (H & B F2 7)),
78—1 BB A MK BB RR VLR SRR SRS
.

Ol TREREER 5. 210OMBEFRR
Xt B & (HEEE R 98. 44 %) h R BT E 2 R E BB
#4t. HP-3-CD A M (AR EEYL LA
BRAFAD, BB 28N EiER(ER Fisher
Scientific Co. ), k
2 AEHER
2.1 FEHZHHES HERRDEFE 5.0

mg B 25 mL B JIDATEK B AR R 2
mg/mL "4 . W E R B IE &M 0.0.1,0. 2,
0.3.0.4.0.6.0.8.1.0,1.5.2.0 mL & 100 mL &
$E R R EE 0 R B R B4 B R 0.
2.4.6.8.12.16.20.30.40 pL/mL # &5 % B &%
¥, 7E 266 nm 4b W & W IEE (AE, AR E (O
T AER,BLETFEBBENRERZTERY C=
93. 247 A+0.562 7, r=0. 999 8, ¥ Wi E K 2~40
pg/mL,

2.2 LETFE-HP-BCDMHA& . HBEELSTF
2+ 1 BE/R L4 BRI HP-B-CD M S M+ R B R
B, M A 60% Z B 20 mL, ¥ &, 800 r/min #E$ 6
h, BERKZ B, ERE—60 COkMME 24 h, &
= FH1B S HFE-HP-B-CD,

2.3 WAYHEE

2.3.1 XS&MHE .Coll/ARAAER, BE 30
kV, 8% 20 mA, B E 0. 1°/s, REREK 1 s,
H#HWEE 4.8~60°, 0B H FE . HPECD. 5
¥ F%-HP-p-CD. L F & f HP-3-CD RA W #
TR X R HE. SR BE 1. HP-B-CD B X
SRELHB N SBEE AT ERBR: S
HFEMAMHE S PAE SRS RESE,
I, % F % f1 HP-8-CD WY BB A& Y W TE i Fh
YRGB, B TRAMEENEW, ST RS
HTH, BHRBERYFE RADEFERER
&, WENHYHERS; D# FR-HP-3-CD &8
HEEEPIETROBERCHE . BraTE
ENFZENEEAR. ANES FHDEFEE
&, D TFEAORBFMERE , ERIHYH.
2.3.2 EFAMERE WIEFE.HP-RCD. 5
W F#%-HP-B-CD. LW F & # HP-3-CD B Y #
AERERSEF,AVFREEHN 10 C/min, R
B ERE N 25~360 C,4r Blic R A E R
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Fig. 1 X-ray diffraction patterns
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Fig. 2 Differential scanning calorimetry patterns
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K Be i B 0.1.72 X 107°, 3.45 X 107°%, 6. 92 X
1075,13.8X107°,27. 6 X105 mol /L % . 2-5I%
B1omL BRAERXEF . EMAY 20 mg HHEFH
B RHE 1 min, B ERETF 25.35.45 CHERE
B, ABIREHERN 40 K/min, % 24 h, BHW
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Fig. 3 Solubility curve of irisquinone in different
concentration of HP-B-CD solution
£1 FRERREHP-B-CD AW EWFRIOMBER
Table 1 Irisquinone solubilization in different

concentration of HP-B-CD solutions

HP-8-CD/ OEFE/
HEERS,/S:
(1075 mol » (10~ mol » L—1) :
L=H 25°C 35C 45T 25°C 35°C 45°C
0(K) 2.84 3.33 4.70 - — —

1.72 24.78 23.11 32.50 7.32 7.70 6.91
3.45 25.11 29.68 41.13 8.8 891 871
6. 92 28.29 35.78 51.30 9.96 10.74 10.91
13.8 36.84 44.64 63.20 12.92 13.40 13.45
27.6 28.35 37.24 41.06 9.98 11.18 8.73

S1-S#F &7 HP-B-CD FHIWMEE, S,- Sl FRIEKPIERE
Si-solubility of irisquinone in HP-B-CD solution, S;-solubility

of irisquinone in water

R N [6) 16 BE T 25 W v ¥ B HP-B-CD 24K iy
A A, 3 BB E R EL W S EA 85
BETHHEESEEFR.Y=0.126 3 X+1.959X
107%, r=0.991 4 (25 'C);Y=0.167 7 X+2. 245X
107%, »=0.9781 (35 C);Y=0.238 6 X+3.184X
107%, »=0. 973 2 (45 C),

1 YA il 2% 7 72 0] 21, HP-B-CD YR B & 18 JF »f
I, 0 F & W Y Y 4E A 5%, R 48 Higuchi R, FI A
S5 4 B 0 EL 4R B 7 R M BBE s, ALK tge Wi
BEEETEAEANSES R k).

.t
5o(1—tge)

BHEBER/A LR, 4518 25.35.45 CTR
BYNEREH.
B Gibbs Et, AERMYERER L. 5

—AH
BT REE WEAETR:leb=5 32 m7 T
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mu lgk. Xt 1/T B3, 18 . lgk. = — 740. 28

1
T+6' 356

#H—HHEREE R MARE AH MBE
As: AH =—2.303 X R X (—740.28)=—2.303 X
8.314 X (—740.28) =14.17 kJ/mol , As=6. 356 X
2.303X8.314=121. 70 J/mol,

M Gibbs FRITH KN B H e (A HEE) -
AG=AH—TAs,1H R4 HP-B-CD 55T REH
TERRRIESHNE 2.

£2 DRFR-HP-P-CD BREMMRANESH

Table 2 Thermodynamic parameters of irisquinone-

HP-B-CD inclusion effects

RE ke/ AG/ AH/ As/

/C  (mol+L-1) (kJ+mol™") (kj*mol™) (Je+mol™1)
25 7 379.91 —22.10

35 8 979. 05 —23.31 14.17
45 9 842.02 —23.76

3B AT A MR B BRI S
ROV BAEE T G4 R B A T ol
PEP SRS NALET kS LT YVED

FHLAE ARG A H BN LE Y AT
BB A WRE RN,

2.5 @AWIRIEIR L GESBERR)
W (pH = 7. 0) REH S6.vk BE A 3 F % 15 HP-
B-CID ¥ e 2] b 0 38 5030 DA B 00 40
N2 LT 266 oo AWSE A {8, DA A RV BE A9
DT R A 23 (AR LG HARE, B
A YERARE (O, DT R 02
WL 4 B R A B HP-B-CD Ko R i,
DHETR A MHBHKERB - LA A
XERERTRER, RECA RS ENZMY
WA AERE WA T I B4 EF ST
2+ 1 2R LR OV A
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Fig. 4 Continuing variational curve

of irisquinone-HP-B-CD
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fE 25~45 CH,HP-B-CD Xt & 7 & H14%&
1 R e — 5 vk FEE ¥ B P9 B OB K T8, (LB
Y3k K — WA, B E HP-3-CD M3 n, S+
R E XBH R/ 7R X Fh g v L T RE 2
HTEAMNESEYZRATBLIERLEYE, FEE
THYASNBKYE AT AR XES FYURH
BREER R, AEMHERS FE ST ZRE
RBAEXGE—EEEXER. NEBRHKTUE
H,3 FEELMET, € HP-3-CD ¥ E X 13.8 X
10 °mol /L B, RE B I BEMIMBEIER, K 45
CTHEEARNIEE  HERSEHTRENKER
63.2X10 " mol/L, ¥ F A FEREEHL I 2: 1.
ZUHBEAARNERNFESE . LA HEIRE, KA
AERMALE ZBHT, FBEEYNEEEFR
B, T HEHE RGOS RERFREEE &
SEPE IR R —HIEL, Y HP-3-CD 557
EREREEWH N 2 10f, S FROMBIERER
K,2AEHGEEAZEES FTRENWER, E45H
TR TEWHY,2 4 F HP-BCD TRE 1 4
FHDHTES,

X HEMHAREERRY, SHTFREAREN
i 5t 04, 84k HP-B-CD K & B M K . JLF EA7 5t
W, FHEYEBES YA AR E e, E
B O F%E-HP-B-CD P YT 5 g Wil K, R
AHELE TEBRREUSTEBRBRACEHHN
ERBNFHBERELSTIE, SEFEAERE
Y% 287~355.6 C, LM FRERN42.13 C., ZrnaM
BHM&E P DEFEMHP-3-CD 457 41.84 C
1 335.9 CHH B 1 MR R AR, 5FEE A
HA - YHERSYENN KR BE I BHR
P A DM R A HP-8-CD & B M5 g
B, WA 190. 94 CF=4 1 MR A, #5
¥ TES HP-BCD W MB AR R EMELE
M. M3 TREHNENEEYEHTFRSTE
BARLETHRAZFPEEHRN S R FHBH Y
MBS R,

7 52 0658 1 %) S i F E-HP-B-CD 8.4 #l il #
5, /A T BAYER M NTERHE . HP--CD
ROHXRBIWES 1.2-RERBREERER K
TEAKPEMERT 700 g/L. SRR B-IFWIE LI,
2440l HP-3-CD B RIF A YRR, L
FRBEMYE, B RASRFMENFTREEME, L
HEERUAH REHFHANEyFBREAE B
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Optimization for formulation matrix propertion of Bitongning Patch by uniform design
LIU Ji-yong', GU Qing?, HU Jin-hong', TIAN Jing-zhen®
(1. Department of Pharmacy, Changhai Hospital, Second Military Medical University, Shanghai 200433, China;
2. Huai-yin People’s Hospital of Jinan City, Jinan 250021, China; 3. Shandong University
of Traditional Chinese Medicine, Jinan 250014, China)

Abstract: Objective To optimize the prescription matrix proportion of Bitongning Patch and observe
its percutaneous absorption in vitro. Methods U;(6°) Uniform design was performed to investigate the
influence of scopolamine and aconitine in the proportion for 24 h cumulative permeation in vitro. The drug
permeation behavior through excised mouse skin was studied with improved Franz diffusion cell. Results
With the matrix ratio for PVA: 11.02%, PVP. 29.93%, glycerol: 7.42%, azone: 4.95%, and
propanediol: 11.06%, respectively, the Patch had the maximal cumulative permeation amount and
cumulative permeation curve coincided with the Higuchi Equation. Conclusion The prescription
composition optimized by uniform design meets the requirement of skeleton-controlled transdermal delivery
system.

Key words: Bitongning Patch; uniform design; scopolamine; aconitine; HPCE
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