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Lactoferrin nanoparticles (Lf-NPs) were prepared using desolvation technique as follows: each
organic solvent (methanol, ethanol, 2-propanol, acetonitrile, acetone) was dropped into lactoferrin
solution (pH 3-9). The results showed that Lf-NPs with ca. 100 nm in diameter were formed when
2-propanol and acetonitrile were used as a desolvating agent. On the other hand, other organic
solvents did not function as a desolvating agent due to either non-formation of particles or
formation of aggregates. Since the presence of organic solvent in Lf-NPs suspension would bring
negative impact on the living cell, attempt has been made to develop the Lf-NPs with intra-particle
cross-linkage (cross-Lf-NPs), which is expected to stably maintain the nanoparticle formation even
in water solution. As a result of the addition of glutaraldehyde to Lf-NPs prepared by 2-propanol,
the cross-Lf-NPs with ca. 150 nm in size were obtained. In addition, the size and shape were also
confirmed by transmission electron microscopy (TEM) image. On the other hand, the cross-Lf-NPs
did not form by the addition of glutaraldehyde in case of Lf-NPs prepared by acetonitrile.
Furthermore, the in vitro hemolysis assay showed that high concentration of cross-Lf-NPs ruptured
approximately 35% of red blood cell. This could be due to the electrostatic interaction between the
positive charge of cross-Lf-NPs (zeta-potential: ca. 20 mV) and negative charged RBC membrane.
However, low concentration of cross-Lf-NPs, which is likely to reflect the physiological
concentration in vivo, showed negligible hemolysis (less than 5%). The in vivo biocompatible test
of cross-Lf-NPs will be conducted next year, whereas the resistance of cross-Lf-NPs against
digestive enzyme such as pepsin is now ongoing.
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Preparation of lactofferin nanoparticle and its pharmaceutical application
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BWEMEIZDULVT in vitro TRETE T2, TOEE . BRBEDSIN I /HFEET TH 3%DFMIKAAMmM L=, CORRE
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Lactoferrin nanoparticles (Lf-NPs) were prepared using desolvation technique as follows: each organic solvent (methanol, ethanol, 2-
propanol, acetonitrile, acetone) was dropped into lactoferrin solution (pH 3-9). The results showed that LfF-NPs with ca. 100 nm in
diameter were formed when 2—propanol and acetonitrile were used as a desolvating agent. On the other hand, other organic solvents
did not function as a desolvating agent due to either non—formation of particles or formation of aggregates. Since the presence of
organic solvent in Lf—-NPs suspension would bring negative impact on the living cell, attempt has been made to develop the Lf—~NPs
with intra—particle cross—linkage (cross—Lf-NPs), which is expected to stably maintain the nanoparticle formation even in water
solution. As a result of the addition of glutaraldehyde to Lf-NPs prepared by 2-propanol, the cross—Lf-NPs with ca. 150 nm in size
were obtained. In addition, the size and shape were also confirmed by transmission electron microscopy (TEM) image. On the other
hand, the cross—Lf—-NPs did not form by the addition of glutaraldehyde in case of Lf~NPs prepared by acetonitrile. Furthermore, the in
vitro hemolysis assay showed that high concentration of cross—Lf—-NPs ruptured approximately 35% of red blood cell. This could be
due to the electrostatic interaction between the positive charge of cross—Lf-NPs (zeta—potential: ca. 20 mV) and negative charged
RBC membrane. However, low concentration of cross—Lf-NPs, which is likely to reflect the physiological concentration in vivo,
showed negligible hemolysis (less than 5%). The in vivo biocompatible test of cross—Lf-NPs will be conducted next year, whereas the
resistance of cross—Lf-NPs against digestive enzyme such as pepsin is now ongoing.
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