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ABSTRACT

The overexpressed P-glycoprotein (Pgp) of the multidrug resistance (MDR)
cancer cells is a major obstacle limiting chemotherapeutic outcomes. Targeting
therapeutics to specific sites could enhance efficacy of drugs while reducing the dose
required along with unwanted side effects. In this work, the antibody of P-
glycoprotein (anti-Pgp) was used to target nanoparticles to human multidrug
resistance cervical carcinoma cell line; KB-V-1, Pgp high expressing cell line,
compared to human drug sensitive cervical carcinoma cell line; KB-3-1, Pgp non
expressing cell line. To obtain the optimal targeted drug delivery system by synthesis
the anti-Pgp functionalized nanoparticles. The two different formulations of the anti-
Pgp functionalized nanoparticles, were synthesized for recruiting the optimal targeted
drug delivery system. The comparison of using anti-P-gp conjugated a poly (DL-
lactic-co-glycolic acid) (PLGA) nanoparticles conjugated with polyethylene glycol
(PEG); NP1, and anti-Pgp conjugated a modified poloxamer on PLGA nanoparticles;

NP2, has been investigated. The cellular uptake capacity of nanoparticles was
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confirmed by fluorescence microscopy when coumarin-6 was used as a fluorescence
probe in this study. The results showed that the anti-Pgp conjugated NP1
(1418 £ 90 nm) possessed larger particle size than the anti-Pgp conjugated NP2
(282 £+ 28 nm), (»p<0.001). For both systems, there was higher fluorescence intensity
of the targeted nanoparticles in KB-V-1 cells when compared to KB-3-1 cells, thus
the targeted nanoparticles might be internalized into KB-V-1 cells to a greater extent
than into KB-3-1 cells, while there was no different fluorescence intensity between
two different cell types for untargeted nanoparticles. Although the results exhibited
the specificity of targeted delivery nanoparticles of both anti-Pgp conjugated NP1
and NP2. The NP2 showed greater characteristics and by far was better than the NP1.
Nonetheless, the anti-Pgp conjugated NP2 were unable to store in powder form
without altering the characteristics of nanoparticles. It obtained large size as
2636 + 935 nm after freeze-drying. Thus the NP3 was developed, adapting from the
NP2, using centrifugation filtration with Amicon devices to gain the proper
characteristics and properties of nanoparticles as effective targeted delivery system.
The anticipated anti-Pgp conjugated NP3 obtained small size as 150 = 1 nm and
retained size after freeze-drying process as 161 + 3 nm. Moreover, the nanoparticle
uptake study of freeze-dried of anti-Pgp conjugated NP3 showed its ability to retain
the biological property as there was higher fluorescence intensity of freeze-dried of
anti-Pgp conjugated NP3 in KB-V-1 cells when compared to KB-3-1 cells, similar to
the non-freeze-dried ones, suggesting that the anti-Pgp conjugated NP3 are the
promising drug delivery vehicle for overcoming the MDR induced by the

overexpression of Pgp on cell membrane.
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