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Arborescent polymers have a tree-like architecture resulting from successive
grafting reactions, leading to useful properties for multiple applications. In
particular, amphiphilic dendritic polymers display micelle-like properties with
good colloidal stability and tailorable characteristics, making them good
candidates as drug carriers. Unlike other dendritic systems, arborescent
polymers can be synthesized with high molecular weight and low
polydispersity index (PDI < 1.1) in a few steps 1-3. In the example provided
here, the arborescent polypeptides derived from biocompatible and
degradable poly(γ-benzyl-L-glutamate)-co-L-glutamic acid 1-tert-butyl ester
[PBG-co-PGlu(OtBu)] segments serve as hydrophobic core for the unimolecular
micelles, while polysarcosine (Psar) segments form a hydrophilic corona.
Living ring-opening polymerization (ROP) was applied to synthesize the linear
polymers. All generations of arborescent systems were produced by peptides
coupling reaction (grafting onto method). Two different grafting modes were
studied during the coating process (end grafted and randomly grafted
method). The resulting unimolecular micelles were characterized by nuclear
magnetic resonance (NMR), dynamic light scattering (DLS), atomic force
microscopy (AFM), and transmission electron microscopy (TEM).

General schemes for the synthesis of arborescent 
polypepti(o)des and unimolecular micelles

Introduction

2- Coating the hydrophobic core by PSar corona 

1- Synthesis of  the hydrophobic core

Figure 1. 1H NMR spectra for RGD-PSar-eg-G1-2 (red), and RGD-PSar-eg-G0-2 (blue)  (800 
MHz, d6-DMSO, 25 °C).

Figure 2. DLS measurements  of end-grafted micelles (left) vs randomly grafted 
micelles (right).

Figure 3. TEM images of RGD-PSar-eg-G0-2 vs. RGD-g-G0-2. 

Conclusions

Results

• Arborescent unimolecular micelles were synthesized and 
characterized successfully 

• The shielding effect was significant for the hydrophobic 
core in 1H NMR spectroscopy

• Two grafting modes were successfully applied for coating 
the hydrophobic core PBG-co-PGlu(OtBu) by Psar corona 

• End-grafted unimolecular arborescent illustrated well-
defined core-shell structure in contrast to its analog 
randomly-grafted unimolecular arborescent 

Scheme 1. Synthesis of comb-branched polypeptides (G0).

Scheme 2. Synthesis of second generation of polypeptides (G1).

Scheme 3. Synthesis of arborescent polypepti(o)des unimolecular micelles. 
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