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Tab2 Design and results of orthogonal design
A B Ax B C Ax C Bx C D S1 S2 S(S1 +S2 - 200)
1 1 1 1 1 1 1 1 161 42 3
2 1 1 1 2 2 2 2 130 47 - 23
3 1 2 2 1 1 2 2 137 46 .5 -16.5
4 1 2 2 2 2 1 1 153 74 .5 27 .5
5 2 1 2 1 2 2 2 184 78 .5 62.5
6 2 1 2 2 1 1 1 119 54.5 26 .5
7 2 2 1 1 2 1 1 151 61 12
8 2 2 1 2 1 2 2 131 85 16
K1 -9 69 8 61 29 109 69
K2 117 39 100 47 79 -1 39
k1 - 4.5 34 .5 4 30.5 14.5 54.5 34.5
k2 58.5 19.5 50 23 .5 39. -0.5 19.5
Ak 63 15 46 7 25 55 15

K1, K2 are the sum score of level 1 , level 2 for the different factors ; kI , k2 are the average sum score of level 1 , level 2 for
the different factors ; Ak is the difference between the average sum score of level 1, level 2 for the different factors

A,B,C D A2 ,Bl ,Cl DI
, : 500
re min~ ', 10 min, 25 %,
471,
(500 r* min™ "), (25 % 10 mL,
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Release medium 10 mL R 0.2 mL, 80 C
. -1
37°C water ’ 3 h, ’ (100 pg* mL
) 5 mL, 15
79 water min, 15 min(3 000 r* min" ') , 2 uL

0.8 um micropore film

|

Fig 1  Apparatus of drug release

Fig 2 Scanning electronic micrograph
of zedoary turmeric oil gelatin
microspheres ( ZT- GMS) before drug
release ( X 500)

Fig 3 Scanning electronic micrograph
of ZT- GMS after drug release ( x 500)
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Tab3 Drug content of ZT GMS in stability test (x
+ s)

Compared with the drug content before test / %

Condition

1 month 2 months 3 months
4C 98.7%f1.6 99.5%2.0 101 .5%1 .3
Room te mperature 99.0+0.1 100.0 %1 .1 99.0%1.5
40°C RH 75 % 99.9%f1.0 98.0%*1.2 99.0 *1 .4

Tab 4 Release data of ZT GMS in stability test
after 3 months ( %)

Condition 2 h 4 h 6 h 8 h 12 h
0 month 29.86 54.76 81 .24 89.60 95.15
4C 28.76 52.65 81.40 90.00 99 .49
Room te mperature 29 .58 53 .58 80 .84 91 .86 94 .23
40°C RH 75 % 28.51  51.89 79.94 87.77 98.56
6 ZT GMS

Wistar , 6,50 , 5 ,

(1,0.2~0.3 mLekg™ '),
(11,10 mg=kg '), (111,10 mg*

kg '), (IV,5 mgekg '),
(V,10 mgekg '), ( 5,
6) 94.5 %,
117.9 %, ,
( P<0.01)

(P<0.01) .
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Tab5 The volume and average grow rate of tumor after arterial infusion (n=10, x ts)
Tumor volume / c¢m®
Grou P Tumor growth Percent growth P
P Before After rate/ % inhibition/ %
infusion infusion

1 0.059 £0.022 1.01 £0.47 <0.01 22 .43 17 .80 - -
11 0.065 £0.020 0.67%0.16 <0.01 10.79 =4 .47 51 .87 <0.1
111 0.065 £0.020 0.72 %0 .15 <0.01 11.52%3 .94 48 .64 <0.1
1V 0.079 £0.022 0.36 £0.08 <0.01 48511 .47 78 .35 <0.01
\' 0.062X0.016 0.074 0 .034 >0.01 1.22%0.65 94 .5 <0.01

Note :a. Comparison between before therapy and after therapy; b. Compared with I. V compared with II, III and IV,
P<0.01; 1V compared with IT and III, P<0.01 . 1.
IV. Low dosage zedoary turmeric oil gelatin microspheres; V. High dosage zedoary turmeric oil gelatin microspheres

Tab 6

Normal saline ; II. Zedoary turmeric oil ; IT1T. Blank microspheres ;

The living days of the rats after arterial
infuwsion (n=10, x *s)

Percent prolongation

Group Living days / d p’ of life | %
I 11.70 £1 .88
11 14.80 £3 36 <0.05 26 .49
111 14.00 £2 .58 <0.05 19.65
v 22.70 £3 .91 <0.01 94.0
\Y% 25.50 £3 .89 <0.01 117.9

" Compared with T. V compared with IT and III, P<0.01 ;
V compared with IV, P>0.01; IV compared with II and
IIT, P<0.01; II compared with IIT, P <0.05

9.0 %
7.0 %37,
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ZEDOARY TURMERIC OIL GELATIN
MICROSPHERES FOR HEPATICAL ARTERIAL EMBOLIZATION

DENG Rong , CHEN J& Min' , YAO Chong Sun' , WU Wang Yin’

(1. Shenyang Pharmaceutical University, Shenyang 110015, China ;
2. Traditional Chinese Medicine Hos;gital of Guangdong Province , Guangzhou 510020, China)

ABSTRACT: AIM To prepare the zedoary turmeric oil gelatin microspheres ( ZT- GMS) for hepatical
arterial e mbolization. METHODS Orthogonal design was used to optimize the technology of preparation with
good yield. The appearance , particle size , drug content, drug release in vitro, stability , and pharmacodyna mics
of the obtained microspheres were examined. RESULTS The diameter of 97.16 % of the ZT- GMS was in the
range of 40 ~160 um. The average yield, the average drug content and the average entrapment efficiency were
89.13 %, 2.13 % and 19. 36 % respectively (all referred to curcumol) . Release of curcumol from the ZT- GMS
became much slower and the drug release profiles could be described by first order dynamic model and the release
mechanism was erosion and diffusion. Almost no changes were observed in size distribution, drug content, drug
release after the ZT- GMS were stored at 40 ‘C ( RH 75 %) , room te mperature and refrigeration (0 ~4 C) . The
rats treated with ZT-GMS had a significantly slower tumor growth ( P<0.01) and longer survival time
( P<0.01) . CONCLUSION The technology of preparation was successful and drug release from ZT- GMS was
slow. It can be used for the e mbolization for hepatical cancer.

KEY WORIS: zedoary turmeric oil ; gelatin microspheres ; hepatic arterial e mbolization; drug release ;
pharmacodyna mics





