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Aqueous dispersions of lyotropic liquid crystalline phases were prepared by high-pressure emulsification using
lipid mixtures, monoolein (MO) and oleic acid (OA), and emulsifier Pluronic F127 with changing their composition.
The size and internal structure of the prepared particles were characterized by dynamic light scattering and small-
angle X-ray scattering, respectively. In MO/F127/buffer system with 8 wt % F127 to MO, particles with a diameter
of ca.180 nm and including bicontinuous cubic phases (cubosomes) were formed. The lipid ratios strongly affected the
morphology of the internal structure of the particles. By increasing the weight fraction of OA in the lipid mixtures,
the internal structure transformed in the order of bicontinuous cubic-inverted hexagonal-inverted cubic.

BC NMR experiments with paramagnetic shift reagent showed that the signal of carbonyl carbon of oleic-1-"C
acid mixed in the cubosomes readily shifted to a lower magnetic field by addition of europium ion (Eu®"), indicating
high accessibility of the ion into the water channel inside the particles.

The cubosomes were stable in buffer, but collapsed in the presence of serum albumin or plasma. Gel filtration
experiments revealed that albumin has the ability to extracts MO from cubosomes and subsequently disintegrate the

particles.
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Figure 1 SAXS profiles of nondispersed MO/OA mixtures in

phosphate buffered saline with different weight ratios in the
presence and absence of F127.
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Figure 2 Mean diameter of particles prepared in MO/OA/F127/
buffer system with 8% F127 and different MO/OA ratios.
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Figure 3 SAXS profiles of MO/OA/F127/ buffer dispersed
system with 8% F127 and different MO/OA ratios.
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Figure 4 '*C NMR spectra of MO/'*C-OA/F127/buffer dis-

persed system with 8% F127 and 5% '°C-OA before and
after addition of shift reagent (Eu™).

MO BTN T I VIZE> Tl &b T LEHHHL 72,
/- MEEDA VF 2 R—Y 3 VIZK5TMO IR %
WEITHN TR R A2 5 Z & S HBHL 72,

4. &

4.1 JFESEEBOBRREMERK & Pluronic F127 DR
REE I AR CHUKEHEAERIC L > TEA L, s D
e 2T 5. T OXEMAIT ST OFROBIK, BASE
DREZDINT VYV ZIZE->TRES, Bl VEF Ui
R DM T X FTHATZR T 228, MO 1ZRE O H ¥l
REAL, WY 2~y 7REHEE PR T 5, i
F o — Yy 73N, BEMEZhZh G Td 57
HETH, IBE SR> TRTENAZKDF 2 —
THAKHIE L < ZRICHNIZEN > - fdE 2 L Tw5b, 3
FHOmER T 2 — Yy 7 Q2 (Figure 5 (a)). Q¥
(Figure 5 (b)), QB 2H 65N THD, ZHZH Pndm.
Im3m. Ia3d DWMF/84 -V %252 %2, OAIEMO &
U7 VAT 3 AEKREINE W0, FEIZAORE
AT 58, fE5 T, MO IZ OA Z7RMIT % & i+
2—E o unb, WANFHFITFIL, WIkLFai—Ey s
NEMEPEEET S (Figure 1), Figure 5123206 O



BE-S5FR BEFIRERICLZFRIER BREIT VI 32" DK

Figure 5 Schematic representation of nonlamellar liquid
crystalline phases. (a) Bicontinuous cubic phase of Pn3m,
(b) Im3m, (c) inverted hexagonal phase, and (d) inverted
micellar cubic phase of FA3m.
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