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Abstract 212359

The aims of this study were to develop and evaluate a cIBR-conjugated nanoparticle drug delivery
system for specific targeting to leukemic cells. Various factors affecting to the delivery such as serum in
culture media, temperature, incubation time and nanoparticle concentration were investigated on the delivery
system cell-internalization. Lysosome trafflicking of the delivery system was studied. In addition, the
relationship between degree of Lymphocyte Function Associated Antigen-1 (LFA-1) expression on four
leukemia cell lines surface (HL-60, Molt-4, Molt-3 uaZ U937) and degree of specific-cell binding and
internalization were also investigated. In this study, poly(D, L-lactide-co-glycolide), PLGA nanoparticles were
prepared by solvent displacement method. The nanoparticles were then conjugated with the cIBR peptide
which is the synthesized peptide sequence in the Intracellular Cell Adhesion Molecule-1 (ICAM-1) for specific
binding to LFA-1. The mean diameters and surface charges of untargeted nanoparticles and cIBR conjugated
nanoparticles were 178.9 + 3.0 and 219.2 + 10.1 nm and -28.5 + 2.17 and -31.3 + 1.37 milliVolt, respectively.
The specificity of the cIBR-conjugated nanoparticles to LFA-1 on leukemic cell lines was both directly and
indirectly proven. When serum was added in the medium, inhibition of cell binding and uptake was observed.
Increase of the nanoparticle concentration and incubation time led to significantly increase in the
internalization into the leukemic cells. From the study of temperature effect (4°C uag 37°C), uptake of cIBR-
NPs into all four cell lines was significantly higher at 37°C, indicating an energy-dependent receptor binding
endocytosis mechanism for nanoparticles internalization. Further finding on lysosome trafflicking, cIBR-
conjugated nanoparticles escaped from the lysosome faster than the untargeted nanoparticles. Among four cell
lines, Molt-3 cells expressed significantly higher LFA-1 expression. The highest level of LFA-1 expression

level of Molt-3 corresponded to the highest level of cIBR conjugated nanoparticles binding and internalization
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in this cell line. In addition, cytotoxicity of the nanoparticles was performed on all tested cells. The results
showed good cell survival. In summary, the developed polymeric cIBR-conjugated nanoparticles were
efficiently and specifically targeted to cancer cells compared to the untargeted nanoparticles. Additional
benefit upon lysosome escape could protect the degradation of the particles and/or entrapped drug from
endosomal enzymes. Consequently, the investigation of this drug delivery device can be guidance for the
development of specific drug delivery system directed to leukemic cells with LFA-1 overexpressed on cell

surface in the future.

My (Keywords) ¥83ln3ams3ds 11 TumisfiAa (nanoparticle), cIBRABUYIAA (cIBR-conjugate),
u21591IA1ABAY1? (leukemia), LFA-1 (Lymphocyte Function Associated Antigen-1), M131hdsenge v

thvane (targeted drug delivery)
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