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Abstract

Presently, malignant tumor is a serious threat to human health. Chemotherapy is
usually impotent in effectible treatment according to its unfavorable specificity
towards tumors and great side effects which leading to great pain to the patients.As a
result,the most important challenge for researchers is to improve thespecificity and
safety of anti-cancer drugs, reduce side effects, to amelioratethe quality of
patients’life.FA receptor, a specific and high affinity receptor for FA, has been found
to be widely distributed on the cancer cell and generally overexpressed on the
membrane surface of cancer cell, while it is highly restricted in the normal cell in a
proof-of-principle experiment. As such, one pivotal strategy to develop the effective
nanoparicle-based drug delivery system is the functionalization of a targeting ligand
such as FA on the surface of nanoparticles via FA receptor mediated endocytosis.
MTX is an analogue of FA because of chemical structure of MTX analogous to that of
FA, regardless the key features that MTX has an amino group whereas FA has a
hydroxyl group at the 4-position of pteridine ring. Despite the lower affinity of FA
receptorfor MTX compared to FA, MTX can specifically bind to FA receptor. And,
MTX is a widely effective anticancer drug in clinic application by virtue of its
inhibition of enzymatic activity of dihydrofolate reductase (DHFR) protein
localized in the cytosol in cellular FA metabolism. For this reason, MTX exhibits not
only an apoptosis-inducing effect but also a potentially targeting effect. So, one would
wonder whether it is possible to take advantage of its novel dual-acting role to
develop the targeted nanoparicle-based drug delivery system.

The present work includes: (1) Synthesize pullulan acetate (PA)  with acetic
anhydride. (2) Folate and MTX were coupled to pullulan acetate (PA).The product
was characterized by 1H NMR spectroscopy. The degree of folate and MTX
substitution (DS) calculated by ultraviolet spectrometry is 0.243 and 0.261 per sugar
residues of PA. (3) Folate Cor MTX) conjugated pullulan acetate nanoparticles and

DTX-loaded nanoparticles were prepared by dialysis method. (4) Cytotoxicity test,



were performed to study the behavior of the drug system

The main findings are as follows: (1) Successful synthesis of folic conjugated
acetate pullulan and methotrexate conjugated acetate pullulan; (2) The folate acid
modified DTX-loading nanoparticles (DTX-FPA-NPs), MTX modified nanoparticles

(MPA-NPs) and MTX modified DTX-loading nanoparticles (DTX-MPA-NPs)

were preparedDTX-FPA-NPs’sdrug-loading and entrapment efficiencyrespectively
were 1.9% and 20.6%.MPA-NPs’ MTX-loading efficiency were 31.1%.
DTX-MPA-NPs’s MTX-loading and DTX-loading efficiencyrespectively were 2.3%
and 30.4%. (3) It’s shownby Cytotoxicity test,DTX-MPA-NPs is higher
cytotoxicthan DTX-FPA-NPs and MPA-NPs.

Key words: Pullulan nanoparticals; active targeting; double drug loading
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