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ABSTRACT. Anionic lipid nanoparticles (LNPs) are a lipid-based encapsulation system for poorly water-soluble
compounds. Paclitaxel-loaded lipid nanoparticles were prepared by spontaneous emulsification and solvent evaporation
(SESE) method with phospholipid, cholesterol, anionic lipids and pacltiaxel. The stability of anionic LNPs was enhanced
after lyophilization. Mean particle size and zeta potential of anionic LNPs were measured by electrophoretic light scat-
tering spectrophotometer and drug loading efficiency was evaluated by HPLC. The mean particle size was about 110 nm
and loading efficiency was around 70%. DPPA was very efficient for increasing stability because it leads to coulombic
repulsive forces of particles. According to cholesterol ratios increased of mean particle size and decreased of drug loading
efficiency in the lipid compositions. Also, the low cytotoxicity was observed by MTT assay against BI6F10 cells.
Anionic LNPs may be a promising drug carrier for the poorly water-soluble drugs.
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Table 1. Physical properties of various anionic lipid nanoparticles
Lipid composition* Anionic lipid Mean particle size (nm)  Zeta potential (mV)  Loading efficiency (%)
sk - - -

DPPA 118.5+£0.8 -40.39+1.9 88.2+6.8
HSPC : CHOL DMPA 102.5£5.5 -36.18+3.2 56.5+23

DSPS 140.7 £ 12.5 -56.18£3.5 455+15

DSPG 137.5+2.5 -66.18+7.2 21.5+£2.8

*The lipid composition was composed of HSPC : CHOL at a mass ratio of 7 : 3. The data is shown as mean £ S.D. (n=3)
**Physical properties could not be characterized because of formation of lipid aggregates.
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Fig. 1. Effect of DPPA ratios on the mean particle size (a)
and drug loading efficiency (b) of paclitaxel loaded lipid
nanoparticles. Lipid nanoparticles were composed of HSPC
: CHOL. Mass ratio of HSPC : CHOL was set to 7 : 3. At
1 to 7 mass ratio of DPPA. The data is shown as mean + S.D.
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Fig. 2. Effect of cholesterol ratios on the mean particle size
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Table 2. Physical properties of the lipid nanoparticles according to the ratio of lipid with drug

*Total lipid:Drug(mass ratio) 3:1 01 10:1 30:1 50:1
Mean particle size (nm) 83.95+£55 88.55+6.9 101.6+7.8 102.5+8.3 86.2+£10.5
Zeta potential (mV) -4339+23 -4039+ 1.9 -4739+4.5 -4839+22  -53.39+6.2
Loading efficiency (%) 63.0+£1.9 65.7+0.5 88.6+0.9 78.5+1.1 64.4+2.8

*Total lipid was composed of HSPC, CHOL and DPPA. Mass ratio of HSPC : CHOL : DPPA was set to 7 : 3 : 3. The data is

shown as mean + S.D. (n=3)
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