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Scheme 1 Synthetic route of dendritic poly( L-glutamic acid) based drug-delivery system
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Fig. 2 The release mechanism of MTX from dendritic poly ( L-

glutamic acid) in the presence of DTT

"H-NMR spectra of MTX loaded dendritic poly( L-glutamic acid)
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Fig. 3 The release profiles of MTX loaded dendritic

poly ( L-glutamic acid)
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Fig. 4 The in vitro anti-tumor effects of MTX-loaded dendritic
poly ( L-glutamic acid) incubated with HepG2 cells for 24 h
The concentrations of MTX were 0.5, 2.5, 5, 10 and 20 pg/

mL for each group.
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Fig. 5 The in vitro anti-tumor effects of MTX-loaded dendritic
poly ( L-glutamic acid) incubated with HepG2 cells for 48 h
The concentrations of MTX were 0.5, 2.5, 5, 10 and 20 png/

mL for each group.

EEEE Free MTX
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Fig. 6 The in vitro anti-tumor effects of MTX-loaded dendritic
poly( L-glutamic acid) incubated with HepG2 cells for 72 h
The concentrations of MTX were 0.5, 2.5, 5, 10 and 20 png/

mL for each group.
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Fig. 7 Confocal laser scanning photographs of HepG2 cells treated with 2. 0 wg/mL dendritic poly( L-glutamic acid) immobilized with FITC

for2 h (a),4h (b)and 6 h (c)
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Fig. 8 Confocal laser scanning photographs of HepG2 cells treated with 2. 0 wg/mL MTX conjugated dendritic poly ( L-glutamic acid)
labeled with FITC for 2 h (a), 4 h (b) and 6 h (¢)
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DENDRITIC POLY (L-GLUTAMIC ACID) BASED SMART
DRUG DELIVERY SYSTEM

JIANG Chao, SHENG Mingming, HE Bin, WANG Gang, WU Yao, GU Zhongwei

( National Engineering Research Center for Biomaterials, Sichuan University, Chengdu 610064 )

Abstract A redox-sensitive drug delivery system was fabricated. Dendritic poly ( L-glutamic acid) was
synthesized. Anti-tumor drug methotrexate (MTX) was immobilized on the dendritic poly ( L-glutamic acid) via
disulfide bonds using cystines as linkers. The disulfide bond was sensitive to glutathione in intracellular
environment , thus to release the MTX from the dendritic poly ( L-glutamic acid) backbones. The dendritic
poly ( L-glutamic acid) backbones and drug loaded conjugates were characterized by nuclear magnetic
resonance ( NMR). The release profiles of the conjugates were investigated in phosphate buffer saline ( PBS)
with dithiothreitol ( DTT) to simulate the intracellular environment; the results showed that the release rates
were closely dependant on the concentration of DTT. Higher DTT concentration resulted in faster release. When
the DTT concentration was lower than 0.2 mmol/L, MTX was not released from dendritic backbones. The
conjugates were incubated with HepG2 cells to evaluate their anti-tumor effect in vitro. The dendritic poly ( L-
glutamic acid) was nontoxic to cells even when its concentration was as high as 20 wg/mL. The inhibition
effect of the conjugates on tumor cells was better than that of free MTX after incubation for 72 h. Fluorescein
isothiocyanate ( FITC) was immobilized on the dendrmers and conjugates to trace the endocytosis. The MTX
could promote the cell uptake for its folic acid mimetic structure.

Keywords Dendritic poly( L-glutamic acid) , Methotrexate (MTX) , Redox-sensitive, Drug delivery system



