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As a drug delivery system (DDS) for cancer therapy, a strategy for achieving

compatibility of in vivo stability and intracellular delivery is important. Development of
nanoparticles such as lipid nanoparticle and liposomes has actively explored recently, and they are
required to precisely control in vivo kinetics and intracellular kinetics of drug. In this study,
the nanoparticles composed of a novel non-lamella liquid crystal forming lipid and conventional
lamella forming lipid were constructed. The prepared formulations showed high intracellular delivery
of the encapsulated drug, and these were thought to involve improved interactions with the cell
membrane due to increased membrane fluidity caused by temperature changes. In addition, the tumor
growth inhibition of tumor-bearing mice was observed by heating the tumor site with a 980 nm laser
as an external stimulus.
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Table 1. Composition and physicochemical properties of prepared lipid nanoparticles.
DMPC/Cho/PEG/MGE

Molar ratio Particlesize (nm)  Pdl Zeta potential (mV)
DMPC-NP 60/40/6 139 £49 027+0.06 -12+1.7
MGE10-NP 50/40/6/10 112+ 14 023+0.06 -22+£20
MGE20-NP 40/40/6/20 122+44 0.37+0.03 -35+2.6
MGE30-NP 30/40/6/30 112+ 11 0.33+0.05 -2.0+£09

The data are expressed as the mean £S.D. (n=3).
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Figure 2. Evaluation of the effect of temperature on membrane fluidity and interaction biomembrane.
Fluorescence quenching of DPH labeled nanoparticles by TEMPO (). The temperature was scanned at
2°C/min. Hemolysis activity of lipid nanoparticles at 37°C and 45°C (b). m;  DMPC-NP, A MGE10-
NP, 8 : MGE20-NP, MGE30-NP, ¢ DMPC only
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Figure 3. Fluorescence images of Pl-positive 4T 1/Luc cells treated with DMPC-NP + laser, MGE30-
NP + laser. Scale bar,100 pm
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Figure 4. Cellular uptake and intracellular location of DXR were eval uated by CLSM. 4T1/Luc cells
were treated with DMPCpxr-NP (8), MGE30pbxr-NP (b). Intracellular DXR (red) images were
obtained after 980 nm Laser irradiation. The nuclei were stained with Hoechst33342 (blue). Scale bars,
20 pm.
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Figure5. Anti-tumor activity by DXR encapsulated M GE containing nanoparticles. DMPC-NP and
MGE30-NP were injected intravenously into mice transplanted 4T 1/Luc at right and left side. At 24 h
after, the left side of tumor was treated with laser for 30 sec. Representative |uminescence images of
mice.
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