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Identification of andrographolide hydroxypropyl-B-cyclodextrin inclusion
compound and study on its thermodynamic stability
REN Ke, ZHANG Zhi-rong, JU Jing-hong, LIU Yang, GONG Tao

(Key Laboratory of Drug Targeting and Novel Drug Delivery Systems, West China School of Pharmacy,
Sichuan University, Chengdu 610041, China)

Abstract; Objective To prepare and identify the andrographolide-hydroxypropyl-B-cyclodextrin (an-
drographolide-HP-8-CD) inclusion compound. The mol ratio between andrographolide and HP-B-CD and
the thermodynamic constants in inclusion were studied simultaneously. Methods The andrographolide-
HP-B-CD inclusion compound was prepared with lyophilization technique. Meanwhile, the inclusion com-
pound was identified by differential scanning calorimetry (DSC) methods, infrared spectrometry (IR), and
X-ray diffraction (XRD), respectively. The mol ratio between host and guest moleculars and the thermo-
dynamic constants during the inclusion process were also researched by phase solubility method. Results
An 1 : 1 molar ratio inclusion complex of andrographolide with HP-B-CD could be formed at 25, 35, and 45
C. The phase diagram was A, type and the procedure of inclusion was a heat release process. Conclusion

The solubility of andrographolide-HP-B-CD inclusion compound can be increased obviously by the above-
mentioned preparing techniques.

Key words: andrographolide; inclusion compound; differential scanning calorimetry (DSC); infrared
spectrometry (IR); X-ray diffraction (XRD); phase solubility
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AN, FOEARKEEEE 25 CKPBRE/ND
F 0.1 mg/mL, Jy T 4 5.0 35 P9 R o 0 & 4% 1 0 5
B RALTRBEAKPHOBERE. BRE-LIW
¥4 (hydroxypropyl-p- cyclodextrin, HP-3-CD) & B-
W KIS ERT Y, 58K B-SF I M 1L, oK
EUHEVHERAE EHVDRE B—FHRE. T2,
BB YMBEN, REE FDA #ttERNE -7
PR B BB AEYS . ALREBEER
ELAMEHNBEMBHEFLOENE-BRE-S
IR ESY, RAZAAHBRE X HEHGH
%A IR A W T K, IR Bt il o A R AR
ERERAYSAPBEIENCAYENEL, T
TR A E T W o 5 00 T PO R B 5 0 A o & ik
PR F SR B4 4 . ‘
1 URSHH

BP211D # Sartorius & F KX ¥ (f H), Biichi
Rotavapor R—114 A RN (B 1) ,81—2 Hlfd
BRI PR L\ A SKMURE, 200SXV 45
# 1 (# E Nicolet),Cary100 ¥4 53 XL B it (K
B %), XRD 5 £ i1 51 X (FE A F X’ pert PRO
MPQO),DSC—200PC # M B R/ E T (BE
[ RE: TP ,

FOEARRHA N ARBRERATEHA &
W, EESWH 99-719%  FLOEARMES (1T
110797-200307,, ¥ B 2 & &£ ¥ il & K € ), HP-B-
CO(HEHR AR IEVMHUTERLED,ZH (B
R, REM BRI ERR T E L),
2 AEEGR
2.1 FLENBHWME
2.1.1 MEHEKNEE . RERBFOENE.
HP-B-CD. .0 % N B-HP-B-CD, fIZ -7k (1 : 1)
BWUSHZHE- KA DERIME, 2504 3 #
P B AE K Ah A O Y 200~500 nm K AT
A ERE 226 mm kFLERNBHNEEYER
KR, T HP-B-CD 7€ i 3% 4 4k 0 % i, 8 B S8 5F
CEABHMERK Y 226 nm,
2.1.2 HEMZNHE HERRE.OEANEX R
SER.MZE-KQ s DERER 200 pg/mL 7
B, WHERBC&® 0.05,0.5,1,1.5,2.0,2.5,
3.0.3.5.4.0mL B 10 mL ¥, MZHE-KQ :
DRMBEZZ2E, R KEEEESHH 1.10,20,30.
40,50,60.70,80 pg/mL X BEB. L ZHF-K
(1: DHXEH,E 226 nm LW EREEME., UFAR
WE (OB (A) B FB R, ARt &

FEBHNC=0.0341 A4+0.000 5,r=0.999 9, R ¥
HEN 1~80 pg/mL,

2.2 FLENBE-HP-BCD MK & - BREELT
BB 20 ¢ 1 43 BIFFE HP-B-CD 1%L 3 N BEE
BRESEEP  MAZEEE,500 r/min HH 2 h,
BEDWZE, BEMASRKER B, R4
HT R\ .0 EAR-HP-3-CD,

2.3 SARMME . HERRETENELEN
A5-HP-B-CD #4810 mg, ZH§- K1 : DBRHBRS
F 226 nm W ERAE RAREMR T BITHSF
CENBHRRRE ARG E(EAE=0684
P FLENBRNER/SEYHER X100%) Mg
EYRER[(AESYBE=C8YHER/(HP-B-CD f
BHELEARERR)X100%],18 3#ESYWKE
WEAEEN4.56%,RSD X 1.06%, 18 B X
95.87% ,RSD 3} 0194 %,

2.4 BEYHEE

2.4.1 ZREAWBHRE . BELENE. HP--CD
UERREWYRIES Y.L EAR-HP-3-CD &
BREALKEZED, AHABREEN 10 C/min, REWM
EFE K 25~400 C, A HNHERBRERMERREWH
gk, WE 1. RAFLENBEE235 CEFA 1IN
Wphkg,7E 340 CEAAE 1 MK, HHITELE
PS4 #R B B HP-B-CD 7£ 100 CH1 350 CAL& A
1 AN o, B F B B TR KT B(HP-B-CD $ 2%
3K s EIBRSYH DSC hR A F & &
mEeEYN EHBTLIEK,350 CAH HP-3-CD
BRI R, AT RESYHRAR A S FO
ENEBEAEET RN,

2.4.2 X HAWMHEN.CuoR/ABRAER.BE
40 kV,EH 40 mA, R EE 4. 8 °/min, R A} E]
R 1s, FH#EWME 5°~50°, 4 B33 5.0 E A BE  HP-$-
CD.HWEMYHERBRES WM T L EANBE-HP--CD i#
TR X SRS SR LA 2. FLENBEK
KM EIEARE ZAN PR ES B4 HP--CD i
XHEMHTELABH RG> 4, HHNTER
BAR;HP-B-CD 5F.LENBRNYRBAYHNEN
HAHYENEN. B TFEZRNEROEE, FLEA
PEEXA TR, B EE S, R .0 MR
RO HENNYRREY: AT FLEN
BEARFEME R R ARE EE > FIEIMHEEEA,
TS TFRFLENRES GEMRBRFEN
KIEBFHYHE. ,
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HP-B8-CD W4 5h itk , B3 E KR 2 cm™', 4 000~
400 cn ' AE L AR A 3, AT, FLOEARE-
HP-8-CD 54 HEEAYN IR BikHB AR, .4
MASAIERELHE, 515K 3 402.52.1 736. 62,
1 374.24.1 036.35.589. 79 cm™ ', 3 MR 4 ¥
%,4r 8% 1 637.00,949.57,855. 10 cm™', & 4 4
MWKk, 4 Bk 1 676.89,1 459.17.1 298.49,
909.60 cm™', H 5 N IR FE A B R, B R
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CDERTHHYHE.
2.5 FULEMEERR (B /KRB O BRI HP-B-
CD #m /K B2 #1 & 0. 6.65, 13. 31, 33.27, 66.53,
133.07.199. 60 .266.13 mmol/L ¥ . 4 50k B
I0OmL ERERXEP, SEYMA 250 mg F.0 %
Py 4K L AR 7 20 min, B ERE T 25 .35 .45 C
fERRFH P, AERFHER 100 K/min, & F
72h, WA 0.45 pm HILBBE S . BBE—EH
¥, 7 226 nm &b W E ROGCEHE, ERARHER RS
BitBEH BB NN F O ENRKE. LI HP-3-
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RTARBRERPERT 1: 188 ZN
BREFRKIRGRAEYRERNERSH B
BIHEBRAD L TERREAHIF FIAFE—T
BV %, Kc HBK,HP-B-CD %t 25 ¥y 12 & 1E A
. R FIRE T 25 YWk BB HP-B-CD 4L iyF
WHERSESRE THMENRESTE. MAHTEHE
MELE PRI S, MK el T HZRE

TRAERANRRRENE K(Ke=g 24 ],

5511838 25.35 .45 CTRHAYHNERBER

‘ ) —~AH
. 4 Gibbs B, lgKc 2.303RT T

aAS ) )
5 303K ° A eKcM1/TE A, 8 :lgKc=709.97

0. 811, HA WA R RRE T Rt 4

N AREAH MIFBEAS. BREAKXAG=
AH—TAS,itEH RN B HEE. ERAE 1. E&F
19 BE T » 2 L0 2 P9 IR 69 7 8 X 2 B HP-B-CD %K ¥
MM R R M. HEREES AR, G4
VRN FESHEMEAREN HERENER.C€8Y
HERWREHBER /D, ZFAABAHTELEYEN
R B R &a S Yat, BLE &5 3 8RB 1T
B8 . BAdBMAS R IEHE. RARLEIBRAME
MAHIE . AEIBTFHEANBHEEL
(AGYRAE, RAEERMEET . E6RKNEN
WAERTA LA R,

21 FTRARAKTEAWHN SN

Table 1 Thermodynamic parameters of andrographolide-HP-B-CD inclusion compound at different temperatures

Ke/ G/ AH/ DS/
B/ C 7B (L » mol—1) (kJ *mol™!) (k] emol™") (k] *mol™")
25 Y=0.247 5 X—0.001 1 0.999 0 1551.4 —18.20
35 Y=0.257 8 X—0.000 8 0.998 8 1321.4 —18. 40 —13.59 15.53
45 Y=0.2638X—0.0001 0.999 0 1099.2 —18.51
3 itig TRE.0& HP-3-CD R EM MM, F L ENEEN

B T O RAY R SR BT KBAR, PRE. 2
SRR ERBREE TR, BELBRACEZHE-
K Qs DAES TN E 0 E A RE R RS MR

FLENBEKPEBRERK AEAKER
& aa Yet, .0 2 8 B A9 BE I B B A
HP-3-CD ABR P L AA O AEGT L, 3HEUE
YR ETFLOEANRMHP--CD EZHPHR
ARFHRRE, AXBUZBENEN EHEY
BFZHP . BH—ENEERTZE. BAMEEK
mAATUREER EAFLENABCEEELE
+# % HP-3-CD #, At ZBE AT LA E R F A

6 7 A% BE D 25 % 4 °F Wik JEE X 300 4 96 BE 9
RPEDER TN A BB R, ABREYRE
I BT B8 60 ok B 08 KT 08 B, R B NS AR A B
—'ﬂﬁ_‘ﬂ%ﬁ'ﬁ 3 /I\EEgQ:AL\AP *ﬁ An. %%ﬂﬁiﬁ
GYL L 1 YR BRICHHTEE  HEREEE
Y, RBK AL B, Ae F1 Ax S B AL MER D
WIEmEMAME. BRSNBs 1B, 2 LH,Bs
BORRESA WIS B, A B MEE LA . B2
FER - BEH THRBSHEEWUUIE LR T RE;
B, BGREAME BN, Y EREENAE,
REZH TR RUERHCSSUNER . F0EN
MHHEERERE AL R, WELR M, AiLaH
5 HP-B-CD X LEMAELL 1 ¢ 1 Y5 A0 & Lo

HWREBERK.
LB % ST T FO%EANN-HP-BCD &

B0, 5.0 2 P RE 7K o 0 AR T A B SR

MIER (2 8 mg/mL). 5RR B MM L, 20

4 4L HP-B-CD At 87, R R G QA WM&

H, JUP 0 PR B4, R % E FDA # MM

— AN AT EARBBKIE ST B0 B SR T AR LA

il & R HP-B-CD @& ¥, it — S F L XA RS
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