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ABSTRACT

The living cationic ring-opening polymerization of 2-oxazolines has been studied in great detail since its discovery in 1966. The
versatility of this polymerization method allows copolymerization of a variety of 2-oxazoline monomers to give a range of tunable
polymer properties that enable, for example, hydrophilic, hydrophobic, fluorophilic, as well as hard and soft materials. Moreover,
the chemical versatility allows orthogonal end-group and side-chain modification of the polymers. However, this class of polymers
was almost forgotten in the 1980s and 1990s because of the long reaction times and limited application possibilities. In the new
millennium, a revival of poly(2-oxazoline)s has arisen because of their potential use as biomaterials and thermoresponsive materials,
as well as the easy access to defined amphiphilic structures for (hierarchical) self-assembly (see Figure).[1-3]

Recent developments from our research group that illustrate the potential of poly(2-oxazoline)s for drug delivery applications will be
discussed in this lecture, ranging from fundamental studies on expanding the monomer scope [4,5] and the preparation of defined
high-molar mass polymers [6] up to the use of such polymers as pharmaceutical excipients for oral tablets [7,8], as micellar carriers
for drug delivery [5] as well as the preparation of various side-chain functionalized polymers as building blocks for polymer
therapeutics [9]. All together, we aim to develop poly(2-oxazoline)s as biomaterials by providing in depth studies on the basic
questions, such as biocompatibility and renal clearance as well as by providing proof of concept for use of poly(2-oxazoline)s for
various specific applications, such as superhydrophilic antifouling poly(2-oxazoline)s [10] and development of cationic
polyalkyleneimines for gene delivery [11].

Disclaimer: Prof. Hoogenboom is co-founder of Avroxa BVBA that commercializes poly(2-oxazoline)s under the tradename Ultroxa®

Graphical Abstract. Structure of poly(2-oxazoline) in the middle surrounded by its use as thermoresponsive polymer, self-assembly, polymer-drug
conjugates and coupling of poly(2-oxazoline)s to liposomes and proteins.
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