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Fig. 1  Extraction rate of ephedrine with different pretreatments
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Tab. 1 levels and factors of the orthogonal design
Levels t(min) Teanperature ( 'C) Times
1 30 100 1 Fig. 2 Photographs of electric scanning microscopy (ESM)
2 60 90 2 A: Ephedra sinica (X 400); B: Steam exploded Ephedra sinica (X 400);
3 %0 80 3 C: Ephedra sinica (X2 200); D: Steam expbded Ephedra sinica(X 2 000)
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Tab. 2 Results of the orthogonal experiment
2 C D
No. A B C D Extraction rate( %)
1 1 1 1 1 Q 366 ’ ’ ’
2 1 2 2 2 Q 513 o
N 037 25 R ABSAREUR 2 P AT
4 2 1 2 3 Q 610
5 2 2 3 1 0 558 '
6 2 3 1 2 0 339 ’
7 3 1 3 2 0 939 , ,
8 3 2 1 3 0 456
9 3 3 2 1 0 639 ’
Ky 1.426 1893 1 161 1 563 o ’
K> 1. 507 1527 1 762 1 769 R
K3 2012 1525 22 1613
Ky3 0475 0631 0387 0321 ’ ’ ’
K73 052 0509 0587 0590 ’ ’
Ky3 0671 0508 084 0538 , ,
R 01% 0123 0487 0069
( 2 BD. ,
b
2 ’ ’ ’
’ ’ ’ ’ ’

o . Cs. L . .
21994-2015 China Academic .loux‘na}H?llcclmmc Publishing Hduse. All rights reserved. http://www.criki.net



416 Y@ BB RS ¥ WM Jawna of China Phamaceutical University 36

3
D) . [ 1
b b
s s [1 (Lin W]), (Lin L), (Chen K).
[N . 2B ¥ %5EPrimayJ Ghin Mater Med ), 2002, 16
(6); 48— 50.
[2 (Sun YH), (Ma FY), (Ha LD),
[J]. PEEZH T 3E(Chin J Pham),
2) ’ 2002, 33(10) :480—483.
, R [3 (Chen HZ), (li ZH).
II. [J]. % F4F 58
’ R(J Cellubse Sci Tedr), 1999 7(4; 14— 2.
[4 P REAREAESE .
3) ’ ° , 2005. 285.

Application of Steam Explosion in Ephedrine Extraction
YUAN Yi-Tao, CHEN Hong-Zhang

(Key Laboratory of Biochemical Engineering, Institute of Process Engineaing » Chinese Aaidemy of Science,
Beijing 100080, China)

[ABSTRACT] AIM: To optimize ephedrine extraction pwocedure from steam exploded Ephedra sinica. METHODS:
Ephedra sinica was preliminarily treated by the steam explosion, and the steam explosion parameters were determined
by extraction tests. Orthogonal design was used to optimize the extraction conditions. In addition, by use of the electric
micwoscope the configuration of Ephedra sinica and steam exploded Ephedra sinica was analyzed to characterize
ephedrine steam explosion and the extraction process. RESULTS: The optimal extraction of steam exploded Ephedra
sinica was achieved in the experiment conditions of 100 C, 90 min, and 3 times extraction. OONCLUSION: The re-
ported extraction procedure could increased the extraction efficiency of ephedrine.
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Preparation of Stable Solid Lipid Nanoparticles (SLNs) Sus-
pension with Combined Surfactants

HOU DongZhi"? , XIE Chang-Sheng's PING Qi-Neng?

(! State Key Laboratory of Plastic Forming Simulation and Mould Technology, Huazhong University of Science and Tech-
nology s Wihan 430074 ; *School of Phamacy . China Pharmaceutical University, Nanjing 210009, China)

[ ABSTRACT] AIM: Surfactants and their blend play important wles in the preparation of solid lipid nanoparticles (SINs).
In this study, four types of surfactant were employed to investigate the influence of the surfactants on properties of SINs in the
absence of model dugs thereby avoiding the interaction between the sufactant and the drug. METHODS: The physicochemical

pwopeities of the colloidal systems such as mean particle size, distribution range and Zeta potential were investigated by laser

diffractometry and the DSC analysis was peformed as well. RESULTS: It was found that ionic surfactants such as sodium de-

oxycholate, increased the Zeta potential of nanopaiticles leading to improve the physical stability of the system. But it showed

obviously relative low emuldfication efficiency in the prepamation Norrionic emulsifier; especially Pluronic F-68, offered addi-

tional steric stabilization effect avoiding aggregation of the fine particles in the colloidal system. CONCLUSION: The form ulation

in the study for the first ime combined four types of additives including ionic surfactant (sodium deoxy cholate), non-ionic emul-

sifier (Pluronic F-68 and Tween-80), and lecithin to obtain favorably stable nanosuspension, which could stabilize for more than

sx months without creaming
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1 Introduction

SINs mmbined advantages of polymeric manoparti-
cles (solid matrix for controlled release) and o/w fat
emulsions for parenteral administration ( physiological
compounds, production on laige industrial scale ), while
avoiding the disadvantages of these two systems (e. g.
solvent residues in polymeric nanoparticles in case or-
ganic solvents were used in the production process, burst
release of drugs from emulsions). Thewrfore, the poten-
tials of lipid carriers in the colloidal systems attracted
more and mowre attention in recent years, and SLN has
been regarded as an alternative carrier system to tradi-
tional colloidal carriers, such as emulsions, liposomes and
polymeric microparticles and nanoparticles[1J .

One approach increasing the beneficial action of

Solid lipid nanoparticles (SLNs); Surfactant mixture; Zeta potential
[ Article 10]

1000— 5048(2005)05— 0417— 06

drugs and meanwhile decreasing systemic adverse effects
was to deliver the necessary amount of drug to the affect-
ed sites, where they were most needed, for the appropri-

ate period of time. It was called dmg delivery system
(DDS). SINswere the suilable candidates for this de-
livery system[Z .

The composition of the aqueous SLNs colloidal dis-
persion with regard to the surfactants proved itsell very
important with respect to the influence on particle size
from the production process, the physical long-tem sta-
bility during storage, drug release profiles and the distri-
bution afier delivery in vivo and even viability and cy-
tokine secretion of macrophages >* . Four types of sur-
factant were used to prepare considerably stable SLN
suspension and the influence of the surfactant on the
physical stability characteristics of colloidal dispersion
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