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Scheme 1 Synthetic routes of EDMM and PEO-b6-PEDMM and acid-triggered hydrolysis of the block copolymer
a Methacryloyl chloride triethylamine 50°C 1 h b  Triethyl orthoformate TsOH r.t. 4 h ¢ CuBr PMDETA 30°C 10 h in

chlorobenzene
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Table 1 ATRP conditions and characterization results of the obtained block copolymers *
EDMM :initiator Yield cac”
a M a M. ob NP
CuBr PMDETA % " N n ore Fol mg/ml
PEO- b-PEDMM, 15:1:1:1 60 17 6100 5000 1.19 0.047
PEO- b-PEDMM;, 30:1:1:1 61 34 10300 9100 1.21 0.022

“30°C in chlorobenzene for 10 h  * DP of PEDMM and the molecular weight of PEO-b5-PEDMM determined by "H-NMR " Determined by by GPC THF

polystyrene standards ¢ Critical aggregation concentration determined by fluorescence method with NR as a probe
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Fig. 1 'H-NMR spectrum of PEO-b-PEDMMs, in CDCls
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Fig. 2 Fluorescence intensity of NR at 620 nm versus
the logarithmic concentration of PEO-5-PEDMM;; in 10
mmol/L phosphate buffer pH 7.4

The inlet figure shows fluorescence spectra of NR in the
solutions with various polymer concentrations 2. = 545

nm  Concentration of NR 6.0 x 10~7 mol/L
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Fig. 3 TEM photographs of PEO-b-PEDMM micellar aggregates with
PEO-b-PEDMM;; a and PEO-b-EDMM,; b
The polymer concentration was 1 mg/mL in 10 mmol/LL PB- pH 7.4 .
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Fig. 4  Apparent hydrodynamic radius R},  distribution of
PEO-5-PEDMM in phosphate buffer solutions 10 mmol/L pH
7.4 detected at the scattering angle of 90°
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- 5 pH-Dependent change of NR fluorescence intensity in the micellar aggregates of PEO-5-PEDMM;; a and PEO-b-PEDMM34 b in phosphate
buffer pH 7.4 0.1 mol/L. and acetate buffers pH 4.0 or 5.0 0.1 mol/L
Aex =545 nm Ag =620 nm NR concentration 10 x 10~® mol/L. Polymer concentration 1.0 mg/mL
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ACID SENSITIVE MICELLAR AGGREGATES BASED ON AMPHIPHILIC BLOCK
COPOLYMERS WITH PENDANT CYCLIC ORTHOESTER

HUANG Xiaonan DU Fusheng YANG Jun LI Zichen
Beijing National Laboratory for Molecular Sciences  Key Laboratory of Polymer Chemistry and Physics of Ministry of Education
College of Chemistry and Molecular Engineering  Peking University — Beijijng 100871

Abstract  Acid-sensitive polymeric micelles have great potential as carriers for target drug delivery systems. In this
work a methacrylate monomer with cyclic orthoester group ~ 2-ethoxy-5-methyl-1 3-dioxan-5-yl methyl methacrylate
EDMM  was synthesized. Two acid-sensitive amphiphilic block copolymers PEO-b-PEDMM,;, and PEO-b-
PEDMM,, were prepared by the atom transfer radical polymerization of EDMM using a PEO macroinitiator
molecular weight ca. 2000 Da . The compositions and molecular weights of the two block copolymers were
measured by using ' H-NMR and GPC respectively . Both polymers are not water soluble due to the hydrophobicity of
PEDMM segments. However micellar aggregates with sizes of 60 ~ 200 nm were obtained by slowly adding excessive
phosphate buffer 10 mmol/L. pH 7.4 to the polymer solutions in tetrahydrofuran THF and then evaporating
THEF . The micellar aggregates were characterized by dynamic light scattering transmission electronic microscopy and
Nile Red fluorescence probe. PEO-b-PEDMM,; the polymer with a shorter hydrophobic chain length had a lower
critical aggregation concentration cac and formed micellar aggregates with smaller size compared with PEO-b-
PEDMM.,,. pH-Dependent hydrolysis of the aggregates were monitored by Nile Red NR probe and 'H-NMR
approaches showing that the polymer aggregates were stable at pH 7.4 but the polarity of the micellar core increased
with time at pH 5.0 due to the acid-triggered hydrolysis of the orthoester groups. This type of acid sensitive micellar
aggregates may find applications as carriers for tumor tissue and/or intracellular drug delivery.
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