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Abstract: Effects of different procedures of magnetic nanoparticles into the liposome structure on the
distribution of magnetic particles in the liposome were investigated. Magnetic liposomes with high-encapsulating
rate of cisplatin (CDDP) were obtained. Fe;O,4 magnetic nanoparticles which was modified by organic functional
group on surface was synthesized by an one-step modified hydrothermal method. The CDDP magnetic liposomes
were prepared by a film scattering-ultrasonic technique and the concentrations of CDDP in the liposomes were
measured by graphite furnace atomic absorbance spectroscopy. Magnetic liposomes with different microstructure
were prepared by the two different procedures, where the magnetic particles were combined with phospholipid
before the film preparation to form liposome in procedure I, and drug solution and the magnetic particles were
mixed before hydrating the lipids film to form liposome in procedure II. The liposome structure was observed
by transmission electron microscope (TEM). The CDDP magnetic liposomes were prepared by the optimized
method which was selected by orthogonal test. Encapsulation rate of the magnetic particles distributed in
the phospholipid bilayer through the procedure I was 34.90%. While liposome, produced by the procedure II
technique, contained magnetic particles in the interior aqueous compartment, which encapsulation rate was

28.34%. Encapsulation rates of both I and II were higher than that of conventional liposome. The release
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profile of all the three different liposomes in vitro fitted with a first-order equation. Because of distribution of

magnetic particles in the phospholipid bilayer, the skeleton of phospholipid bilayer was changed. The releasing

t1, of magnetic liposomes produced by the procedure I technique is 9 h, which is shorter than that of the

other two liposomes. Assemble of magnetic nanoparticles into the structure of liposome was succeeded by the

procedure I, which showed superiority than by procedure I whatever in CDDP liposome encapsulation efficiency

and content of the magnetic particles and would ensure sustained-release character.
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Figure 1 XRD pattern and TEM micro-photo of Fe;O4 magnetic nanoparticles
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Figure 2 Infrared spectrum of Fe3;04 magnetic nanoparticles
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Figure 3 Magnetization loop of magnetic liposomes at room

temperature. A: Procedure I magnetic liposomes; B: Procedure

II magnetic liposomes
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Figure 4 The TEM micro-photo of CDDP magnetic liposomes.
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A: Conventional liposome; B: Procedure I magnetic liposomes;

C: Procedure II magnetic liposomes. <« Phospholipid bilayer; — Magnetic nanoparticles
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Figure 5 The release profile of CDDP from the liposomes and
solution in vitro (n =3, X *5)

Table 2 Regression equation of liposomes release in vitro

Sample Regression equation R

Conventional liposomes In (1 — M,/M.)=-0.036 5¢—0.0359 0.968 4

Procedure I magnetic In(1-M/M,)=-0.048 9r—0.109 7 0.968 3
liposomes

Procedure II magnetic In (1 —M/M,)=-0.040 1—0.0032 0.993 9

liposomes
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