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Figure 1 Design of clickable and imageable multiblock polymer micelles”*!’. Schematic chemical structure (A) and
molecular architecture (B) of the clickable multiblock polyurethanes (MPU). The waved lines in (A) represent PCL soft
segments. (C) Self-assembly of MPU micelles and post-conjugation of folic acid via click chemistry. (D) Schematic
FA residues on the interface of polymer micelles. (E) Illustration of magnetic-guided and PEG-switched targeting

and release of MPU nanocarriers.
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Figure 2 Facile preparation of drug self-gated MSN as anticancer nanoplatform via pH-sensitive dynamic benzoic-imine

covalent bond™’, (a) The dynamic interaction between doxorubicin (DOX) and benzaldehyde via pH-sensitive
benzoic-imine bond. (b) Schematic drug DOX self-gated MSNs with pH-responsive drug release property. (¢) Dynamic
PEGylated and DOX self-gated MSNs with site-specific drug release and cell uptake at weak acidic tumor tissue/cells.
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Figure 3 Synthesis of PEG-protein conjugated nanogel!. PEO-uPA nanogels exhibit a size exclusion effect,

which can prevent larger substrates/enzymes (than the nanogels mesh size) from approaching, thus prohibiting the protein
reaction. This strategy can be utilized to tailor bioactivity of proteins through changing length or molecular weight of the
crosslinker for the nanogel synthesis. The inclusion of a benzoic-imine linkage in the protein nanogels gives rise to the

reversible bioactivity of the protein in mild acidic conditions such as in infarct brain tissue.
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TAEBRI L) (DOX) 5 A1 845 1 5 1 AE H LA 6 S e BE g o 7 X6 b8 20 A7 o 38 ROBE =3 97 . AR
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Figure 4 Tllustrative fabrication of the surface patterned GC/OHC-PEG-CHO composite film for

2D and 3D cell co-culture'®,
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Figure 5 Demonstration of injectability of GC/Alginate DN hydrogel through a syringe needle (up row), and the

adhesion procedure of DN hydrogel pieces after the interface was activated using buffer of pH 6 (bottom row)!"".
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Recent Advances on Benzoic-Imine Dynamic Bond Contained Physiological
pH Responsive Polymeric Delivery Systems and Injectable Hydrogels

QU Xiao-zhong'* , HUANG Yi-ning’, YANG Zhen-zhong®*
(1. University of Chinese Academy of Sciences, Beijing 100049, China ;
2. Peking University First Hospital , Beijing 100034, China;
3. Department of Chemical Engineering , Tsinghua University, Beijing 100084, China)

Abstract: The benzoic-imine generated from amine and benzaldehyde groups is an interesting dynamic covalent bond.
The bond is stable around neutral pH value (~7. 4) arising from the existence of aromatic ring nest to the carbon-nitrogen
double bond, while starts to hydrolyze at very mild acidic pH, e.g. the extracellular pH value of solid tumors (6. 5~6. 8).
The hydrolysis kinetics can be tunable by the acidity of the environmental conditions, which becomes faster at endosome
and lysosome pH values (ca. 4. 5~6.5). These merits are promising to design and construct physiological pH responsive
materials with tunable morphologies including polymeric aggregates, polymer/inorganic nanocomposites, microgels and
bulk injectable hydrogels. Many potential applications have been demonstrated for delivery vehicles and/or scaffolds for
tissue engineering. In this review, we summarizes the recent progresses in the design and synthesis of benzoic-imine
dynamic bond contained polymeric systems for biomedical applications.

Key words: Benzoic-imine; pH Responsible; Injectable hydrogel; Drug delivery; Tissue engineering
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