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16:1 Higuchi
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) Span 80( ) . .
Jy92-2D ( ) H-600 ( )
Du 7500 ( Beckman ) THZ-C ( ) DZF-
6020 ( ).
2.2
15
0.234 mol/L.
1ml (20% 0.25% ) 50ml ( 2%
) 600 r/min 1h, 10 min 300 W.
2h 1lh . 2
3 24h
2.3
231
n(n>200)
di(nm) d (nm) CV (coefficient of
variation) .
1l (d-d)’ |2
cv :E{; . }
232
50 mg 5000 r/min 5 min
- _ x100%.
233

C 0205,1,24,6,8,10,12, 14, 16, 18, 20 mg/L
365 nm A

A=0.04222C+0.00176, R=0.99977.

2mg 4 mg 10ml pH 7.4 37°C
10 ml
234
30mg 5ml 25 ml
37°C 2ml 2ml
3
3.1

Durbin [ Landfester [
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5 W/O
1.5ml 20% BSA 4ml 90 5( 80W),
1 . Arlacel 83 HCO-40
HCO-40
Arlacel 83 2%.
1
Tablel Timefor phase separation in emulsions prepared with various emulsifiers (min)
Emulsifier Emulsifier content 0.5% Emulsifier content 5%
HCO-40 45 420
Span80 45 240
Lecithin 5 30
Span85 5 30
Arlacel 83 45 420

3.2

2BSA—NH;+CHO—(CH,) ,—CHO — BSA—N—CH—(CH,),—CH=N—BSA,

2. 16:1
2
Table2 Influence of the amount of glutaral dehyde on properties of albumin nanospheres
Ratio of aldehyde group to Diameter of Ccv Yield Drug Drug loading Swelling
amino group (mole ratio) nanosphere (nm) (%) (%) content (%)  efficiency (%) degree (%)
11 99.34 34.68 54.06 0.79 28.45 268.78
41 95.27 31.25 65.12 0.80 34.53 207.23
81 86.25 30.06 70.53 115 54.24 119.73
12:1 72.85 29.64 81.24 1.66 90.15 107.86
16:1 67.63 36.37 97.61 1.29 83.67 112.10

2 (O

@

1 TEM
16:1 TEM Fig.1 TEM photograph of albumin nanospheres
1 . (~CHO:-NH,=16:1)
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[3-5]
(300 W) (20 min),
100% [1 90.38%
[8] 75% 90.15%
70 - CHO: NH
= [—a— 11 ’ n u 2
>3 60 [—e— 41 /
E 50 L —¢— 81 o«
§ ofIm P — 5h
"_5 b pd ’4X A
8 30 /
3 20 =%
o I
= 10
0 L 1 1 1 1 1 1 1 1 1
0 20 40 60 80 100
Time (h) ) [1]
2 ( 560 nm)5 h 19%
Fig.2 In vitro rel ease of ml.tom)_/cm from the albumin 5 5h 18.6%~24.5%
nanospheres made with different amounts of
glutaraldehyde
( 16:1) Higuchi
3 Q t Higuchi
3
Table3 Thefitting of the release curve of albumin nanospheres
Model Fitted equation
0~5h 5~92h
Zero-order kinetics Q=0.0359t+0.0257, R=0.9413 Q=1.44x10"%+0.236, R=0.8970
First-order kinetics 1-Q=0.975e %% R-0.9469 1-Q=0.764e %22 R-0.9081
Higuchi equation Q=0.08427t"%+0.00177, R=0.9685 Q=0.01857t"%+0.1859, R=0.9540
Higuchi 4 . R
Higuchi Higuchi
4 Higuchi
Table4 The Higuchi equation fitting of the released fraction of drug from albumin
nanospheres prepared with different amounts of glutaraldehyde
_CHO:-NH, Fitted equation
0~5h 5~92h
11 Q=0.1075t"%+0.0133, R=0.9863 Q=0.0584t"%+0.1257, R=0.9904
41 Q=0.0789t"%+0.0258, R=0.9136 Q=0.0501t"%+0.0402, R=0.9830
81 Q=0.0834tY%+0.0159, R=0.9692 Q=0.0375tY%+0.111, R=0.9941
12:1 Q=0.0801t"%+0.0092, R=0.9671 Q=0.0285t"%+0.1313, R=0.9930
4
- (300 W) (10 min)
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(Arlacel 83) 60~100 nm

Higuchi
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Preparation and Characterization of Albumin Nanospheres as Drug Carrier

WANG Kai, MA Guang-hui

(Sate Key Lab. Biochem. Eng., Inst. Process Eng., Chinese Academy of Sciences, Beijing 100080, China)

Abstract: Mitomycin-loaded albumin nanospheres sized between 60 and 100 nm were prepared by the ultrasonic
emulsification—crosslinking method. After the albumin agueous phase containing mitomycin was emulsified into the
oil phase by the ultrasonifier to obtain the nanodroplets, glutaraldehyde was added to crosslink the nanodroplets. The
optimal emulsifier was chosen by comparing the stability of emulsion prepared with various emulsifiers. It was
found that the most stable W/O emulsion was obtained when Arlacel 83 was used as the emulsifier. The influence of
the amount of glutataldehyde on the properties of the albumin nanospheres was investigated. It was found that the
yield and drug content of nanospheres and loading efficiency of the drug increased, while the diameter and swelling
degree of nanospheres, and the rate of drug release in vitro decreased, with the increase of the amount of gluatard dehyde.
The optima amount of glutaraldehyde corresponds to the ratio of aldehyde group to amino group being 16:1. The
drug release in vitro can be divided into two phases, both of which can be expressed with the Higuchi equation.

Key words: albumin nanospheres; preparation; in vitro drug release; mitomycin
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