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ABSTRACT Opbjective: To prepare the doxorubicin immunoliposome(DOX IML) which was bonding trastuzumab(TMAB) on the
surface and study its characterizations in vitro. Methods: Doxorubicin liposomes was prepared by film dispersion method with phos-
phatidylcholine, cholestenone, doxorubicin, DSPE-MPEG 2000, the polyethylene glycol derivatives (DSPE-PEG-NHS)combined with
TMAB; immunoliposomes were prepared by the combination of TMAB-(PEG-DSPE)n and doxorubicin liposome. The properties of dox-
orubicin-loaded immunoliposome was analyzed such as encapsulation efficiency, the rate of drug loading, and average particle sizeand
surface charge. The cellular uptake was assessed by confocal laser scanning microscopy(CLSM) using AU565 cells. The growth of tumor
cells which was inhibited by doxorubicin were loaded immunoliposome by MTT method. Results: DOX IML was successfully prepared
and the binding rate of average ligand were 53 %, 75.5%, and 84 % with the content of antibody on DOX IML being 37, 83, and 108 pg-
mg" with the entrapment efficiency of DOX liposomesbeing 76.85% and the rate of drug loading being 8.03% and the average particle
size being 131.8 nm and the surface charge being -27 mV, the cell survival rate of the DOX IML (83 ug-mg”) was the lowest, the intra-
cellular fluorescence intensity of the group was the highest, the immunoliposomeswere stable and had the effect of controlled release.
DOX IML had stronger effect of specific target. The endocytosis capacity and toxicity of DOX IMLwere higher than that of doxorubicin
liposomes. Conclusion: DOX IML had strongly specific and targeted effect, both its endocytosis capacity and cytotoxicity were stronger
than those of oxorubicin liposomal. When the contentration of antibody on DOX IML was moderate, the endocytosis capacity and cyto-
toxicity were the strongest.
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Fig.1 The particle size of DOX IML
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Table I The number of reactive amino group on TMAB

TMAB 3 B (g/ml)
TheConcentration of TMAB

TMAB g E#B(1)
The number of amino on TMAB

0.7112
1.067
1.422
1.778
2.134

Average

85.30
84.48
84.74
85.26
85.49
85.05¢

i UM S F EBS BB E A KR, SEEEATHE S REHTESE,

Note: a: The number of amino groups on each antibody molecule is based on lysine. each data is the average of calculation for 5 times.

%2 TMAB 25 REHEESEHE

Table 2 The number of reactive amino groupin the reaction on TMAB

n(DSPE-PEG-NHD):n TMAB R B EEH H (1) TMAB R KBS EH E (1)
(TMAB) The number of unreacted amino on TMAB The number of reacted amino on TMAB
10:1 78.13 6.87
10:1 77.81 7.19
10:1 78.64 6.36
10:1 78.02 6.98
10:1 77.54 7.46
Average 78.03¢ 6.97¢

iE 2 B F LBERNBBAKE, SAREATE S REHTEHE,

Note: a:The number of amino groups on each antibody molecule is based on lysine. each data is the average of calculation for 5 times.
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Fig.2 In vitro DOX IML release profile in PBS pH 7.4 at 37°C
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Table 3 The stability of DOX IML

WEFESEMF(T) FriEl(d) BRE(%) #irf2(mm) S
Conditions Time Percolation rate Particle size Appearance

4 °C cold storage 1 1.20 132 Red suspension
7 4.67 134 Red suspension

15 6.92 140 Red suspension

30 9.84 157 Red suspension

60 12.49 173 Red suspension

25 C room temperature 1 1.74 132 Red suspension
7 7.67 146 Red suspension

15 14.40 205 Red suspension

30 18.59 266 Red suspension

a lo\ittle precipitation
60 23.65 375 Rufous suspension

massive precipitation

T

Merge

B3 AUS6S 411 37C FEHAARA 37 g mg'(A).83 pg mg(B), 108 pg-mg (O M BH SRS RIAHLIE 4 h BIOAEATEEH
Fig.3 Cellular uptake observed by CLSM into AU565 cells after incubating with 37 wg+mg'(A).83 pg-mg '(B) 108 g+ mg'(C)of antibody
concentration on DOX IML for 4 h at 37 C
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Fig.4 Cellular uptake observed by CLSM into AU565 cells after incubating with DOX(A), DOX liposomes(B), DOX IML(C) for 4 hat 37 'C
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Fig.5 Viable cells of AU565 cells incubating with 37 pg-mg'(B).83 pg*
mg'(C).108 pg-mg'(D)at 37 C for48 h
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Fig.6 Cytotoxicity of AU565 cells incubating with DOX, DOX liposomes,

DOX IML and empty liposomes invarious drug concentrations at 37 ‘C for
48 h
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