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Preparation and process optimization of gambogenic acid inclusion complex
of freeze-dried powder injection

HU Hai-xia, WANG Xiao-shan, PENG Dai-yin, LI Qing-lin
Key Laboratory of Xin’an Medicine, Ministry of Education, Anhui Province Key Laboratory of Modern Chinese Medicine,
College of Pharmaceutics, Anhui University of Traditional Chinese Medicine, Hefei 230031, China

Abstract: Objective To optimize the preparation of gambogenic acid hydroxypropyl-p-cyclodextrin (HP-B-CD) inclusion complex
of freeze-dried powder injection. Methods Gambogenic acid HP-B-CD inclusion complex of freeze-dried powder injection was
prepared by freeze-drying method, gambogenic acid content was determined by HPLC, and the preparation was optimized by
orthogonal design taking inclusion rate as index. Results The optimized preparation process for inclusion was that the reaction mass
charge ratio (HP-B-CD-gambogenic acid) was 10 © 1, for 5 h at 20 “C. The inclusion rate of prepared inclusion complex was higher;
The freeze-dried powder was with color uniformity, fluffy texture, and good solubility. Conclusion The process is reasonable and
with good reproducibility.
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(f#]H Netzsth A ) ); Nicolet6700 {# HLIH-7E e 2T 4h
A (G EFEER- K R FRA ] D5 X Pert Pro MPD
ZINRER RATIAL (W22 AgR A AE100 L
T RF (Mettler Toledo AR w]); FD—1 #Y
AT N A3 RGO B A R A D,
DF—101B AUEIGIHE ML i FEas OB NI R
THAERAAD.

HESH HP-B-CD (PY2 4N A TA R 2
H]Ds FBEEE (LS 20091118, HPLC AhbRiZiifs
SRR 97.1%) ALK (k5 20090325,
HPLC [fIFH— A5 BT 208 99.6%) ¥ Hi
LR B A B IR 2 e Bl O = AR L-
K52 % (Bio Basic Inc); HPLC BRI k(o
af, A A S pr 4l
2 HESHR
2.1 FEREBRRINE
2.1 BIE&M (AiEHCh Hypersil ODS2 Cig £
(250 mmX 4.6 mm, 5 um), JishHlFEE-0.1%F
FRZKH L (9 2 1), ATl 358 nm, Al oA %,
BEFER 20 uL, BESESHRCBCAET 5000
2.1.2 W RE AR A BT R TR
WA R 10.0 mg, FEFRE, H 50 mL &
A, A IR R 2, RIS
2.1.3  PERSEIIEIE R PRIDORT I B R
8.0mg, E 100 mL &, MInahAHFE g w2,
R AR A
214 SENERRFELE RO AR 1. 2,
3. 4. 5mL # 10 mL =i, JiahHmrE 2R,
BERES N, DAGETH AR AR 0B (YD 037 7 3 1 o ot
WRE QO AT AERNA, 15 MIHT7RE ¥=9.7859
X—45.505 (r=0.999 8), KUBHEFRIRAE 20.0~
100.0 mg/L ZMEC R R Af.

2.1.5 KRR U aEE (80.0 mg/L)
SHERE S UG, S B R AR, TH AL
FUK RSD K 0.48%.

2.1.6 FamMiRLe BRI, 05T 0. 0.5,
1 24 3. 4 ShEEAENE, 45 F 9 o e 0 AR
RSD 4 1.33%, FHIMIXME A 5 h WARE .
2.1.7  EIPERE  CPATHIA 6 I i,
FEHT, WA T RSD M 1.21%.

2.1.8 IR EE S A R R B 2y ik
65.0~ 75.0. 85.0 mg/L AL 3 1 (3L 9
), A AR R 120%. 100%. 80%KE

BN BRI, R AR B R 18 IR
HEFE AT, THREAF I INFE [ 24 99.82%, RSD
M 1.02%.
2.2 FAFEEER HP-B-CD RS AMREHEERLH
W i Hd B s iR o I E 6.7 13.3.
20.0. 26.7. 33.3, 40.0. 46.7. 53.3. 60.0. 66.7.
80.0. 93.3, 106.7. 120.0. 133.3, 146.7. 173.3.
200.0. 226.7. 253.3 mmol/L HP-B-CD /KW,
Tl NHEIBEEE 7 ds RV 0.45 pm ZKAHTIAL
JENEDERL, 19 BEW, F SRR AT ISR L BEAE
HUif, HHUZE 10 mL Bl R e 55,
HPLC EIME A HUZ R R IR 1) & 2 B e o
FRAEAN R JE HP-B-CD K T RS i EEAR I, 45
R 1,
70 r
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1 ¥EE#EE: HP-B-CD AGAMREHRE
Fig.1 Phase diagram of gambogenic acid
HP-B-CD solubility

4 HP-B-CD #£ 0~80 mmol/L, B /iR (1%
filf B RERPEOCR, EPERIEALFRIA T2 Y=0.486 2
X—4.344 3 (r=0.973 5), KW HP-B-CD FUHiE
MR e I RE B a4 . 24 HP-B-CD £ 0~250
mmol/L, H e S 8 1) v it FEAH AR B ) Bs 2
FHIE, 206 )RR R N I ST S B AT
WEH K. A HP-B-CD X HiE SR IIBAEHE
B, BT LAFE A R LR 2008 58 o 1 Rl 2k LA
W
23 FEREEREANE
231 PR LR IR R S R KR K
PIRfE  BUBTEE TR LR IRIG &, N 90% H i
AR I RRRE 2R SRR 1) R FE 2 30.0 mg/L,
7E 200~500 nm P HATHIRE, A 3 Mg, A
SEIGIEPE T TSNP 344 nm.
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232 ik (OEHESS Hypersil ODS2 Cig £
(250 mm X 4.6 mm, 5 um), JishAHk HEE-7K (90 :
10D, R 344 nm, A A %I .

233 W MANE A BT e TR
BRI 10.0 mg, L5 R 45.0 mg, K55
PR, & 100 mL T, v AH s e R 2 %)
B, Eif.

234 MUK RS RREOCHTE SR AT i
4.0mg, L-F5ZIR 18.0 mg & 100 mL &I+, Ik
EAHVEARE RS, RN VA

235 HMERRFH EEWHOT RS 1.
2. 3. 4. 5mL & 10 mL &R, Mm%
FE, SEFE AT, DUEETTRURRAME (YD) KB 3 R
FUEIRFE QO BHATENYERNA, 13RI 77/ Y=14.707
X—25.653 (r=0.999 8), fE 10.0~50.0 mg/L £t
KA R

23.6 RPEEEAE B (40.0 mg/L) T
STRERE 5 UG M e A, VAU AR ) RSD b
0.83%.

23.7 FEMEAE BS54 T 04 0.5,
1. 2. 3. 4, 5ShuFrdlle, 45 R0 RSD 4
1.07%, RIS BAE 5 h WARSE .

2.3.8 FEILMERE  CPATHIR 6 iR, ik
FEHT, WETHIAN T RSD 4 0.95%.

2.3.9 IOFEMEDSCERES A T R R R A
5124 30.0. 35.0. 40.0 mg/L AAER A S 3 4 (3L
941, B HIFE A 120%. 100%. 80%
2 IMNKT JEOSR T, IR S AR R B B 1 i ik
B, HEREHT, TR RICE R 99.36%,
RSD 4 0.87%.

24 BEIZWHR

241 BAEYRIS T AREFIOE B RK B
ERIEAEY, ARG TP RS AT
¥y o 3L PRI [V ) HP-B-CD /K&, 7EANIA]
SRNE T, 208 T B B R - - IR b T AN K
S, ) s IS 8 T R TR TR BE A 15 g/,
BAAFIEE, —20 CHBCE 24 h, HFRHTRA
AV H -

242 EXREBMHBEEG TESH kK4 RE
HAAE T2 P ZA HP-B-CD 158k
IR EECEHEE (A AIE (B) AT (O,
FEPORL 45 RIE P R R K. RN E KR
F L2, BEROEMELFEAIUR, 143

AR m I BARE, B e L2 A 5 T A
BRPNORURE ES AR RN OE G ES AT
AR Lo(3Y) LA B M T 254, i
Brverk ETR WA 1, T7 2T WA 2.
WA AR =LA TP IR I B BT R IR B 2y B
F1 LG EXREGIHTRE
Table 1 Design and results of Ly(3*) orthogonal test

W5 A B/C C/h DEH) BEF /%
1 10:1(1) 20(1) 5(1) (1) 91.5
2 10:1(1) 35(Q2) 7(Q) ) 83.6
3 10:1(1) 50(3) 9(3) 3) 70.0
4 45:3(2) 20(1) 93) (2 89.0
5 45:3(2) 352) 5(1) (3 85.0
6  45:3(2) 50(3) 7(2) (1) 69.9
7 60:3(3) 20(1) 7(2) 3) 90.3
8 60:3(3) 3512) 9(3) 1) 85.8
9  60:3(3) 50(3) 5(1) ) 71.4

K, 245.1 270.8 2479 2472
K, 243.9 2544 2438 2440
K; 247.5 211.3 2448 2453
R 3.6 59.5 4.1 32

R2 HENH

Table 2 Analysis of variance

JiFERE BB WZEFIOM F{E BEE
A 2 2.24 0.74

B 2 629.65 206.65 P<0.01
C 2 1.73 0.57

D (i%%) 2 3.05

Foos(2,2)=19.00 Fo01(2,2)=99.00

M 1L 2 Pl AT BN g5 i ORGSR
B IR AN 5 HP-B-CD JE s ta e &4, Ak
I TS AR LA 90%LL b, Tl k%
BT JHE B PR P KV SR 4 2 R T s @G
AR AL A R R O R 3 @A R
JEEHCRH L ARTL, MECRHLEE] 10 11 5, gksk
B0 HP-B-CD (1) LI LA 55 55 « A 78 (%
ORI R WS e Y = o P &2 Svin
FE10 01 WECRIEE:; @RMNIATE] S h EEAFE
TR TEBRARRIH % T 28 WA E 20
C. WAKTE 5 he HP-B-CD L5357 9 R ot & fic &
k10 : 1.

243 T2 B 6 B iRk “2.4.27
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WA T TG, G TE, BT
FES] R AR TERR , IR I P EE 20 91.3%,
AT T I PR IR IV AR B REIR B 15 g/L, fgili L
2K

25 GEYEIE

2.5.1  ZRFIHEHROHT (DSC 1) 43 BIEHUCHT
HR. HP-B-CD. WEIRAY. LA BEW
U RNE R, BT DSC 28T, S5 FILKE 2. BT
FRAE 112 CAA A — AN, Ay b S IR IR 945 2
Ut WIEIRA VIR T F e S BRSO (PRI s 1T
AW DSC I BEAS [F)180 i s i A7 1 T4
HRA, 112 °C 22 A7 TR T B TR E IR A3 2%
VLA HAR I 2R, B A4
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A-gambogenic acid B-HP-B-CD C-physical mixture of gambogenic acid
and HP-B-CD  D-gambogenic acid HP-B-CD inclusion complex E-L-arginine

2 DSC ##iE

Fig. 2 Analysis of DSC

252 IRZHT 43 HGHT B . HP-B-CD. 43
BAEY) L-RERR EWE TR 1.0 mg BFEET,
IG5 KBr, #FEEEA), Hh, i, BifeH
A4 000~500 cm ™, ZLAMEE LK 3. SIS
PR G PIARLL, Hr R S RO B b AN TR PR AR AR R
el (1 680~1 690 cm™') LA BRI (I FEARAE
WU 1630 em ™' WOk, BLIIEIR T BT IOMIA
253 XHELR AR (XRDEMF ST 7
SIHCH BE R . HP-B-CD. WIFIR S . L-K5501% |
WEWR TR iE s, 17T XRD 7047, 45 R WK 4.
PIERA YRR TR SRR R EAT A U, T
BB B IR R AE AT O, Ui E R T OB
YA

W
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Fig. 3 Analysis of IR
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Fig. 4 Analysis of XRD
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2.6 IRIMNERLAIE

H 1A TR e i v 1) 7 R 25,
DA B8 I RSB TBOA S K 7 S A W I R R A
TENE . PRIMR ORI A K 0 B W R TR FH A 38 K
P B G W RE, SR HPLC SR I 2 v b AR A
G TR R )4, RRREERE 20 pL, LR
B 90 min, %A WIAE 90 min Py T HE B IR R4 Ak
FEIBE O

B “2.437 6 g RIROAEWIE TR, 7
S0l D A4 B R 7K A S R R R T B TR N 30
mg/L %W, 7l Tk 0. 30, 60. 90 min J&
HPLC 73#7, (ilhgcfFE “2.3.27 W, HEEW+
AL G IR T R e R R AR A L, BT T AR 2
WIRSNREOIA:, SR ILE 5. ARSI T2
A A AR, 90 min [RAARSNE R AT LL
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5 RIMERUIRIELER (n=6)

Fig. 5 Results of release test in vitro (n = 6)

FEHILE 25% LA, O a2 i Ik i v e A v 1) 25 245 )
WS T A 1 IARIAIE o
3 g
HP-B-CD /& —Fhze 4 (1 S iR, 2 3E
FDA HEHEMEE — /N T AL ER ki S 1) B-FWRS 28 AT
AW, A SEEAE RS T HP-B-CD 1E b 54 1
TS S PR B £ 0 LA e L S sl e
T L 2 rh R 2 4 T AR ) B
BLEE, BDSRFHAS R BE HP-B-CD $ & AR T A4,
JIT AAS S5 SR FH ANV R 7KV 0248 2 A A E 3 AR IE
TEA, WEYIE RS R RE LR KA T .

SE

(11 AREE 2 %, IR, S5 B0HE AR S MGk
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