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Preparation and Drug Release of All-Trans Retinoic
Acid-Loaded Poly(L-lactic acid) Nanoparticles
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ABSTRACT-To develop an intravenous delivery system of all-trans retinoic acid (ATRA) for the cancer therapy, poly(L-
lactic acid) nanoparticles were prepared and characterized. Emulsification-solvent evaporation method was chosen to prepare
submicron sized nanoparticles. Spherical nanoparticles less than 200 nm in diameter with narrow size distribution were pre-
pared, and the entrapment efficiency of drug was more than 95%. The endothermic peak at 183°C and X-ray crystallographic
peak of ATRA appeared in the nanoparticle system, suggesting the inhibition of crystallization of ATRA by polymer adsorp-
tion during the precipitation process. ATRA was released at 37°C for 60 days and the release rate was dependent on the con-
centration of drug incorporated in the nanoparticles. While ATRA was unstable in the light, it was very stable at 4°C. These
results suggest the usefulness of PLA nanoparticles as a sustained and prolonged release carrier for ATRA.

Key words—Poly(L-lactic acid), All-trans retinoic acid, Nanoparticles, Prolonged release
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Table 1-Particle Size and Drug Loading Efficiency of PLA
Nanoparticles*

Formulation (Polymer weight : Drug weight)

100 5 100 10 100: 15
Size (nm) 18194147 18194279 19624283
Polydispersity ~ 0.071+0.070  0.117£0.051  0.150+£0.057
g‘;“:’ /‘:v")mems 49405 8.740.7 12.820.4
Efficiency (%)  103.6+10.8 95.8+8.1 98.5+33

*(averagytstandard deviation)
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Figure 1-Scanning electron microphotograph of retinoic acid-load-
ed PLA nanoparticles.
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Figure 2-DTA/TG thermograms of drug and nanoparticles.
(A) RA, (B) PLA nanoparticles without RA, (C) Physical mixture
and (D) RA-loaded PLA nanoparticles.
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Figure 3—X-ray diffraction spectra of drug and nanoparticles.
(A) RA, (B) PLA nanoparticles without RA, (C) Physical mixture
and (D) RA-loaded PLA nanoparticles.
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Figure 4-Photo-stability of retinoic acid in PLA nanoparticles.
Conditions : (@) 25°C (open), (O) 25°C (close), (W) 4°C.
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Figure 5-Dependency of drug amounts on the release rate of re-
tinoic acid from the PLA nanoparticles at 37°C (n=3).
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