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Poly(2-oxazoline)s (POx), which were already discovered in the 1960s, have been discussed as
potential alternatives for poly(ethylene oxide) (PEG) as stealth polymers within the last few years.™
They can easily be synthesized using the living cationic ring-opening polymerization (CROP) of
2-substituted 2-oxazolines, thus offering the advantage of a straightforward control of the degree of
polymerization and the polymer architecture with low polydispersity index (PDI) values.”! In a
direct comparative study, PEGs and poly(2-ethyl-2-oxazoline)s (PEtOx) with pharmaceutically
relevant molar mass were tested regarding cytotoxicity and hemocompatibility under standardized
conditions.!®! Both types of polymers showed comparable properties in the therapeutically relevant
dose range demonstrating the potential of PEtOx as an adequate candidate to substitute PEG with
regard to biological compatibility. Furthermore, the acidic!” and basic®™ hydrolysis of POx results in the formation of
another pharmaceutical relevant polymer, linear poly(ethylene imine)s (LPEI). The living character of the POx
polymerization technique allows the synthesis of defined LPEIs. In addition, various end groups in the LPEI backbone
can be introduced during synthesis, such as hydroxyl-, primary amino-, and azido groups.”’ Nowadays, microwave
irradiation is frequently used as alternative heating source accelerating not only organic reactions but also a wide range of
polymerizations.”! Exemplarily, the polymerization time of 2-oxazolines can be reduced to several minutes allowing a
high-throughput approach for the synthesis of POXx. In a similar manner it was shown that that the acidic hydrolysis can be
accelerated, which enables the production of LPEI in about 1 hour under optimal conditions.

[1] K. Knop, R. Hoogenboom, D. Fischer, U. S. Schubert, Angew. Chem. Int Ed. 2010, 49, 6288-6308.

[2] N. Adams, U. S. Schubert, Adv. Drug Delivery Review 2007, 59, 1504-1520.

[3] M. Bauer, C. Lautenschlaeger, K. Kempe, L. Tauhardt, U. S. Schubert, D. Fischer, Macromol. Biosci. 2012, submitted.

[4] R. Tanaka, I. Ueoka, Y. Takaki, K. Kataoka, S. Saito, Macromolecules 1983, 16, 849-853.

[5] T. Saegusa, H. lkeda, H. Fujii, Polym. J. 1972, 3, 35-39.

[6] L. Tauhardt, K. Kempe, K. Knop, E. Altuntas, M. Jaeger, S. Schubert, D. Fischer, U. S. Schubert, Macromol. Chem. Phys. 2011, 212,
1918-1924.

[71 K. Kempe, C. R. Becer, U. S. Schubert, Macromolecules 2011, 44, 5825-5842.

Organizer: GCOE Program Center for Medical System Innovation through Multidisciplinary Integration,
The University of Tokyo
Kazunori Kataoka, Professor,
Department of Materials Engineering, Graduate School of Engineering/ Division of Clinical Biotechnology
Center for Disease Biology and Integrative Medicine, Graduate School of Medicine, The University of Tokyo

Cooperation: Center for NanoBio Integration, The University of Tokyo
For Further Information Contact: Kiyoko Jarnes at CMSI Office

Phone: 03-5841-1509 / Fax: 03-5841-1510 \\ C N BI

E-mail: jarnes@cnbi.t.u-tokyo.ac.jp Center for NanoBio Integration
Registration: http://park.itc.u-tokyo.ac.jp/CMSI/




