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Targeted drug delivery to cancer cells is a challenge way to overcome the nonspecific
chemotherapy in cancer. The aims of this study were to develop and evaluate specific drug
delivery systems for specific targeting to certain leukemic cells with over-expressed cell-surface
proteins, Lymphocyte Function Associated Antigen-1 (LFA-1) and Feline McDonough Sarcoma-like
tyrosine kinase 3 (FLT3). In addition, determination of these targeted proteins on leukemic patient
bone marrow cells was performed with rapid, economical and validated flow cytometric methods
after dye-antibody conjugation to the protein markers. The cIBR-conjugated nanoparticles (cIBR-
NPs) were synthesized to entrap the paclitaxel (Taxol®) as the anticancer agent. The coupling
between nanoparticle core and cIBR peptide yielded the highest entrapment efficiency,
targetability, uptake, drug releasing, and cytotoxicity against the LFA-1 expressing cells. The

specific uptake of cIBR-NPs was exhibited with mixed cell culture model (Molt-3 and PBMC) and
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leukemic cells from patients. In 57 cases diagnosed with B-ALL, T-ALL and AML, high LFA-1 level

samples were found in all studied types, approximately 43-44 % in each group. LFA-1 expression

characters were different between child and adult patients. In young leukemic patients (< 15 years

old), B-ALL was a dominant leukemia (80 %) and expressed significantly high levels of LFA-1 in

remission group. This difference was not found in adult patients, in which AML was the major

leukemia. The LFA-1 level was found higher in relapse and refractory group (52.91) than the new

diagnosis patients (24.97). In addition, strong relationship between LFA-1 levels and cIBR-NP

uptake into the cells was found in this study (p < 0.0001). For investigation of FLT3 overexpressing

leukemic cells, antibody-ligand on cell-surface interaction had been developed and validated with

flow cytometric method. Optimal conditions for cell treatment and analysis were titrated and

compared with the conventional Western-blot analysis. EoL-1 cell line, the positive control cells,

was employed as the FLT3 overexpressed cell model. The degree of FLT-3 expression on bone

marrow leukemic cells (41 cases) was monitored using the developed protocol. This protein marker

was found in all cell types, B-ALL, T-ALL and AML with different levels. The level of FLT3 was

significantly different in patients with relapse and refractory status which referred to the poor

prognosis in this group. Finally, the FLT3-specific curcumin loaded polymeric micelles had been

fabricated and evaluated for treating FLT3-overexpressing leukemic cells. Consequently, the

investigation of these multi-functions drug delivery devices can be the guidance for development of

specific drug delivery system targeted to leukemic cells with possible clinical application in the

future.

Keywords: drug delivery system, peptide-conjugate nanoparticle, leukemia, Lymphocyte

Function Associated Antigen-1 (LFA-1), Feline McDonough Sarcoma-like tyrosine kinase 3

(FLT3) protein-overexpressing cells
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