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B OB A H &I A ®-#% R p- 2 HAE (PAE-HP-5-CD) & &4 , RAL - 5 T8 . ik« R R A& T I8 % %) & PAE-
HP-f-CD &L 3 ATIRIE . VA AR 4547, 2 2h-MA M A nt i o mE Sk A B4, 28 2 8%t -a |
ERACK A T TF &R A4 PAE-HP-A-CD 6 X A T WAt R . s T A £ - A 3.39: 1 a6RE
50 °C . &.&8F 14 3.2 h #E 31k & 350 r/min; B 1 AF & &4 09 .6 R 1318 (87.46 % ) 5 TAMIAA(89.12% ) 9 AR 23 3% £ A 1.86% (n=
6). Zit. R HFI#E PAE-HP--CD 64, B 45 T AL TAT,
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Preparation of Paeonol-HP-f-cyclodextrin Inclusion Compound and Its Prescription Technology Optimiza-
tion

ZHENG Xin, YANG Peihong, HE Lin, CHEN Xi, CHENG Mo, YOU Bibo(Dept. of Pharmacy, Chongqing Dian-
jiang County People’s Hospital, Chongging Dianjiang 408300, China)

ABSTRACT OBJECTIVE: To prepare paconol-HP-S-cyclodextrin (PAE-HP-5-CD) inclusion compound and to optinfize. its\pre-
scription technology. METHODS: PAE-HP-5-CD was prepared by freeze drying method and validated. Using ‘in¢lusion rate as in-
dex, main drug-accessory ratio, inclusion time, inclusion temperature and stirring speed as factors;\the preparation technology was
optimized by central composite design-response surface methodology. RESULTS: Prepared"PAE-HPzf-CD underwent phase transfor-
mation. The optimal inclusion technology was as follows as main drug-accessory ratio of 3:39: 1, inclusion temperature of 50 °C,
inclusion time of 3.2 h, stirring speed of 350 r/min. Relative \effor between measured value (87.46% ) and predicted value
(89.12% ) of inclusion rate was 1.86% (n=6). CONCLUSIONS: PAE-HP-A-CD inclusion compound is prepared successfully,
and its prescription technology is stable and feasible,

KEYWORDS Paconol; HP-f-CD;~Inclusion ‘compound; Central composite design-response surface methodology; Prescription

technology; Optimization
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PAE X B8 i (K& LA PR A Al L Hit*5-: 20150315,
4lifif . >98% ) ; HP-B-CD (H |5 = 25 48 4] I ifg b 27371
HIRA AL #HS:20150610, 46 . >98% ) s oK LHE A7
THEEES A bt K R ZE K .
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2.1 PAE ZEWNFERNEL

2.1.1 KM AR BUPAE X ER & (40 C T3
h) HP-4-CD ., “2.2" 3 | | %5 1) PAE - HP-B-CD {5 #)i&
T, B i BTG K BRI, ATG K R 25 6 RS 7
200~400 nm P BN FEATHIHE . 458, PAE PAE-
HP-A-CD £, & W 21 274 nm 3 K R A8 B KW i
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HP-B-CD FEZ I K T TG 58 AN, B0 5 Kl 4 oy
274 nm®,
2.1.2 PRUEMZRMZAMIEFIE 5 K% PR PAE X #]
fn 5 mg(40 C T3 h), & F 10 mL &, ok g
SEZS, BI75 0.5 mg/mL () PAE X BE S iU, B T B sk 2%
FRAE . 0 BE % HH0.1.0.2,0.3,0.5.0.7,0.9 mL %}
BT ATF 10 mL i P, ImJe K S REE %5, Aok &
PS5 25 G IR 7E 274 nm P AN E WG RE (4) o DA
JoT e Ve B (o) R A SR AR A o 1 2k 07 72 4=0.041 Te+
0.074 9(r=0.999 9,n="6), 453 KW] ,PAETES~45 pg/mL
JoT RV O PRl N 2 G R R AT
2.1.3 FEHEIRE  SHL25 ng/mL ) PAE X B8 5 A TR
A, 7E 274 nm PR AR E SN E 6 IR . S5, OB
RSD=0.42% (n=6) , KWIA Ty IEH59% B R AT .
2.1.4  FUEMEAE  HE25 ng/mL Y PAE X IR SR
i, T0.5.1.2.4.8.24 hiFHELRIE 6 K. 455, o
JERIRSD=0.27% (n=6) , WX B IIK 24 h NERE -
2.1.5 EEMIAE P44 6 17 25 png/mL (1) PAE X
HE SRR, 43 AE 274 nm P KRR @ FEIR OB . 2551,
WG RSD=0.53% (n="6) , ZEMAA 5 v s A R4
2.1.6  FEIISCRIAES G P K3 A TR R
Ji£ (5.25 .45 pg/mL) (1) PAE Xf B8 S, In A — 5 Joi
PAE, 7£ 274 nm £ Ab 43 510 LR . 255, Ak
[B] Wi R AE 95.17 % ~98.32% 2 [A] (RSD<X0.88% ,n=9) ,
FEWAS Ty VR A T R Ao
2.2 PAE-HP--CD €1 & WIHIH &

FREUPAE i 2 , %5 i T Je/K OFEH s 53 FR B HP--
CDifi &, JIIA— & SRR R IE T Bt — e it
] J5 WU g TR IR i AL |, 123 N PAE Y
TCARGFEES T, 15— e el AL B, JinA— g i) [ J
B . AHSE T 0 CUkAR 24 h, U Jhug , A i ik
PR 2R, T 60 CHRIE T4 T4 1 h, 155
(9 A 85 K B &y PAE-HP-B-CD fU &4
2.3 PAE-HP-4-CD €& ¥IHIIEIE

K F AL R K 3 Wk o BUPAE, HP--CD ., PAE 5
HP-4-CD ¥ HR &%) . PAE-HP-A-CD 5443 5 S5 1R 4k,
B (KBr) JE By e , 20986, 7E 400~4 000 cm ™
JEFE N . 455 BN PAE PAE 5 HP-A-CD ¥R &
YI¥AE 1 700~2 000 em ' Ab A W Wi iE ™, 1 HP-B-CD 5
PAE-HP--CD i & WI#E 1L B Y LR I % , 2B PAE 5
HP-B-CD 2555 3 T B Al , ii=lE i B i SR A
2.4 PAE-HP-5-CD € &#H PAE & =H/INE

Be2.27 30 444 100 mg, JiliE 5K 2 B R,
FH0.45 pm A TFLIE BT U8 , BELIE R 1 mL T 10 mL 4
L, JoK ZBEEZY . 78 274 nm P T & HWOR Rz,
R 2.1.2" WU N AR 4T3 PAE & it R A %
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4 R (% ) = (44 ¥ PAE 4 5/00 A PAE [ it
1#)x100% .
25 HEIZNEEENZW
2.5.1 FZH-HPRCRI  H2.2 R O,
22 T 25RO L (PAE - HP-A-CD,m/m) Jg 1:1,1:2,
1:3.1:4.1:5 1:6 I XFELGRAFEM . 4528, 5557
W h 27.54% | 42.18% . 67.82% . 78.17% . 63.26% .
58.14% . FHULT] UL, A6 Je 5 bifl 3 25 - R BORE L3 R
TN, 76 12 4 B SR B e iy , 15 BRI, e 1:4
1) 5 25 SRR L R Al
2.5.2 QAR #2270 R ik, 4y B A
H1.2.2.5.3.4.5 hBXPELEHMM . 401 5550
W14 40.19% 44.84% 47.35% 52.64% 46.85% 42.48% .
P UL AT AL, A5 R S B A A st 1) B T34 00, 76 3 h A ik
P e, W0 Jm B WA . WO 3 h A Al AR E] oy 2
WG
2.5.3 WAME  HC227WUR L, RIS A R
“4130.35,40,45 50,55 CHIXLA R, 255, 4
E BRIy N 42.37% 46.35% 57.19% .62.49% 55AT% .
50.26% o FH AT WL, £ 238 5 il A Gl B T o T o
TE 45 C IR B e g, T frageifi B AIK ST E 40 C iyl
BB A AL DR
2.5.4_ PRFFMEFE  HU2.27I T 5k, A3 B A Rk i
SN507200 250,300, 350,400 r/min B} X404 2R (4 5400
BEIL A4 A0k 44.78% 46.1% .49.85% 51.78% .
46.29% .45.96 % . HI L AT D, A 230 SE Rl B bk
3G, 7€ 300 r/min B35 31 85 5, 0 J5 B i AR . e
SE 300 r/min PRI EE A B AR BETH A
26 BAIZMHK
2.6.1 ASBIHAILH MR 257N AR, L
25-HRHORHEE (X)) LA BT (OG) AL AR () T
B (X)) R, DGR () A briE T AL AR
REKFIZRL, B AT EHE S 85 Rk 20,

z1 EES5KFE

Tab 1 Factors and levels

, K
ik -2 -1 0 +1 +2
X 1:2 1:3 1:4 1:5 1:6
Xo,h 1 2 3 4 5
X, 20 30 40 50 60
X.,t/min 200 250 300 350 400

2.6.2 BEIRIPILG RN 225341 35 1] Design Expert 8.0 %
k1T Z2 Ju 2 M AT AR 2 on 2k 1 [l ) 7 R y=78.63 —
2.97X,+2.45X,+1.93X; — 0.16X, (»=0.344 7, P>0.05) .,
L 1B 5 R A OC R AR, Ry & R Z )
LM R 22 B TR BUAREARIAT  AE T
ZIA . HATAELMERLG WA i R y=84.12—
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Tab 2 Design and result of central composite design-

response surface methodology

75 X X X X WAEE, %
1 -1 -1 -1 -1 73.14
2 1 -1 -1 -1 7278
3 -1 | -1 -1 86.15
4 1 1 -1 -1 79.65
5 -1 -1 1 -1 79.29
6 1 -1 1 -1 74.84
1 -1 1 1 -1 82.46
8 1 1 1 -1 70.18
9 -1 -1 -1 1 67.94

10 1 -1 -1 1 69.15

11 -1 1 -1 1 80.21

12 1 | -1 1 75.49

13 -1 -1 1 1 83.12

14 1 -1 1 1 80.16

15 -1 1 1 1 88.26

16 1 | 1 1 73.95

17 -2 0 0 0 7591

18 2 0 0 0 62.47

19 0 -2 0 0 67.17

20 0 2 0 0 78.64

21 0 0 -2 0 79.85

22 0 0 2 0 89.18

23 0 0 0 -2 82.95

24 0 0 0 2 81.13

25~30 0 0 0 0 84.12

2.97X,+2.45X,+1.93X; — 0.16X, — 1.95X.X, — 1.48X.X; +
0.18X.X, — 2.57 XoX; — 0.053X.X, +2.35X:X, — 3.71X)" o
2.78X,/4+0.12X:"—0.50X,"(»=0.990 1,P<<0.0004 ) o=4%
T R R AH OC R B0 R (r=0.990 W) Wl H R AT, HL
A BIF R AT BE AT A A #2256 9O B P AR AL

iz Fl Desigfi Expert 8:0 #1777 22 50 B , 45 S I
%23

®x3 AEFHER
Tab 3 Analysis results of variance

KR BRI AME i Fif Pl BEH

] 1282.10 14 91.58 10744 <00001 Hi#
X 21152 1 2015 24817 <0.0001 WBEE
X, 144.40 1 14440 16942 <0.0001 M
X, 89.75 1 8975 10529 <0.0001 M@
X 0.62 1 0.62 0.72 0.408 0

XX 61.04 1 61.04 71.61 <00001 MREE
XX 34.90 1 3490 40.94 <0.0001 HEE
XX 0.49 1 049 0.58 04585

XX: 105.32 1 105.32 123.57 <0.0001 HREE
XX 0.045 1 0.045 0.053 0.8211

XX, 88.60 1 88.60 103.94 <0.0001 fHEH
Xt 37751 1 37751 44291 <0.0001 M
X 212.15 1 21215 24891 <0.0001 M
X 0.40 1 040 047 0.5017

X 6.79 1 6.9 7.96 0.0129

BE 12.79 15 0.85

KA 12.79 10 128

pay = 1294.89 29
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32 3 I Z AT F{E A 107.44(P<<0.000 1),
R B TR X X X XX XX
M 25 (P<<0.000 1) o i 30X 5 B AT A0, A5 652 )
PRI Z2 19 =R A X > X > X > Xio
2.6.3 ML AR LA T AR e N 0 DL 1
G 25 ) o

==

S >
350 150 ! 4
3.00 ,:;51.00 40 L= 60 400
X 250 35 X 00735
2.0073.00 : 30,007 3.00 A

A X-X. B. X-X.

6T
i

/’// > ‘\\
z5o.ooL< /‘\J5o.oo
22500 ~___ 4500
Rl ! 200,00 i adooo
X, .00 "9 50 ; X, 175.00 ~_ 35,
' 30.00 2.00 & 150.00"30.00 x
C. XX, D. XX,

1 #atk (X)) a&rE(X)  B&RE W) i
R (X)X 6 & 2 540 Y i 2 T ]
Fig 1 Response surface plot of the effects of feed ratio
(X)), inclusion time(X:) , inclusion temperature
(X:) and stirring speed(X,) on inclusion rate

P P 1 AT A, 5 0 T 48 EL A e ok, AR e R
AR N KA . A I RE SR = A 1 T ] Xof
B A TSP w0, 45 e 125 ok 25 -kl 4%
BEHE3.39: 1 AU E] 3.2 h AU G IRJE 49.99 C HitHEE
B 349.65 r/min. %M N A FE K 89.12% .

2.6.4 IUEIRE A% HEA R SLPR KB PR BN
350 r/min, A IR B N 50 °C, R, RHRAL AL
T LA TEIE . 171 %% 6 1y PAE-HP-A-CD 54,
W 75 H A9 A 2 4> B Ky 87.15% | 87.98% . 87.46% .
87.86% .86.92% .87.41% , V-1 87.46% (n=6) , |
PHE S TIE (89.12% ) WA XT 1R 224 1.86% o X i3t ]
ZIAR AP R T A4 TR &MU a A%
v B T A T AR

3 Tt

PAE IIfi R _EF 3697 XU B 0m J92 otk iz
REA RAFHITRLY, AR X PAE 2732 LR 5T
AR A A T =z A i 70 T A8 B 5 i A
/b ABFFELL HP-B-CD X PAE HEATA34 , il b B 1%
=B 17 9 A N TR R AS B B Au A T2 A B
P o] 5, AR

AP £ 7 ik AR R AUK IR s A
FIBIF B I , ASBIF ST A BRI A IR W , AR HE Ay i i
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OE R HERNE S HO(AE RSN ) REMIR AR RIS A BAER . R ATFTEART R (e-T AE)
(MPEGuuno-PCLuowo) 4 3,25 41, %1 & H6/MPEGuou-PCLuoo IX R o VAR | % 53 R 2 (PDI) A= 48 h & & = £ JUIE A 1547 i i 4b 7 4%
At (H6 2R B A AL R AR AR A BT ) I R 08 6L 3T R e B 25 F 0 R MTT AR AT 1R &5 H6 ik xF AR /) 4a B A 5
2 i, ADA9 A 5 4w Al HA60 89 Ak . 45 R # T Ay A3 4 1:25 H6 T2 30U% A 2 mg/mL ., LEE-R A5 A 1 1(VIV) 5 P -84
H6/mMPEGu0-PCL oo J& % 849 #5242 4 (40.74 + 0.116 3) nm, PDI % 0.101 + 0.006, & 3 % 4 (94.87 + 0.016 3) % , .25 % 4 (7.07 +
0.001 5)% (n=3) ., Jix & F= H6 &% *F A549 28 L 44 1Cs - H1 4 15.62.12.57 nmol/L, 3 HA60 4@ JL 45 1Cs, 2 %1 24 27.68.15.19 nmol/L.,
23 ;R ) 4% HE/MPEGaooo-PCLooo KR, 2o B AR I 0 95 45 )

KGR AP IE 25 H6 ; mPEGaoo-PCLuooo s JE R 3 300 95 4F A

Study on Preparation of Anti-tumor Drug H6 Polymeric Micelles and Their ir vitro Anti-tumor Effects
PAN Chao"*, LIU Huili*, XU Junpeng', TANG Qiaoxin', WAN Li'(1.School of Pharmacy, Chengdu University of
TCM, Chengdu 611137, China;2.State Key Lab of Biotherapy, Sichuan University, Chengdu 610041, China)

ABSTRACT OBIJECTIVE: To prepare anti-tumor drug H6 (lactone compound) polymeric micelles, and to investigate its in vitro
anti-tumor effects. METHODS: Using mPEGuu-PCLiwwo as carrier, H6/mPEGu-PCLuw0 micellesgwereiprepared. Using particle size,
PDI and 48 h whether to produce precipitation as indexes, feeding ratio, H6 concentfations” volume ratio of organic solvent were

screened. The encapsulation efficiency and drug-loading amount of micelle-were all detected. MTT assay was used to detect the tox-
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