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Development on Preparation Method of Lipid Membrane Capsules
Encapsulating MRI Contrast Agents

Taro Toyota
(Department of Applied Chemistry and Biotechnology,

Graduate School of Engineering, Chiba University)

The present study aimed at the development of the method of making a supramolecular
capsule encapsulating nuclear magnetic resonance imaging (MRI) contrast agents using
emulsifying additives for food. MRI enables us nondestructive and non-invading observation
about the inside of the body by three dimensions and it is widely used as a clinical
measurement instrument. Recently, in order to improve the accuracy of clinical judgement
for tumors by MRI, MRI contrast agents have drawn much attention. Among the MRI
contrast agents, iron oxide nanoparticles encapsulated in lipid membrane capsules (which
are called as vesicles) are one of the attention-getting contrast agents, since the vesicles
can let the iron oxide nanoparticles accumulate and stay for longer time in the organs than
the bare iron oxide nanoparticles do. The uniformness of vesicles is important for the
reproducibility of the MRI measurement. However, it is difficult to control the uniformness
of membrane lamellarity and inner structure of vesicles, since the vesicles are formed by
the autonomous self-assembly of lipid in the conventional methods. In present study, we
propose a new method to prepare the MRI contrast agents of iron oxide nanoparticles
encapsulated in uniform vesicles. The inner and outer leaflets are prepared separately by
using the water-in-oil emulsion and water-oil interface. The centrifugation of the water-in-oil
emulsion toward the water-oil interface affords the sticking of these leaflets, providing
formation of spherical bilayer membranes, i. e. vesicles. Lecithin that is one of the
emulsifying additives for food was dissolved to the oil phase, and the iron oxide nanoparticle
dispersion was mixed to the oil phase and the water-in-oil emulsion was obtained. The
emulsion was poured on the aqueous phase in a microtube and then the layered water-in-oil
emulsion was centrifuged to form vesicles. The vesicles encapsulating the iron oxide
nanoparticles had single membrane and the diameters in the range of 1- 15 ym, judged from
the optical microscope observation and the static laser scattering measurement. The
aggregated body of the vesicles which had the diameter of 60 4m was corresponded to be a
black spot of MRI in a phantom body composed of pectin gel. It will be expected that the
result of the present study contributes to the research and development of new imaging

techniques for tracing the effect of the drug delivery system with MRI in the future.



