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PREFACE

Many of the major breakthroughs and paradigm shifts in medicine to date have
occurred due to innovations and materials and/or application/implementation of
materials in clinical medicine. Artificial heart valves, implantable cardiac devices, limb
prosthesis, cardiovascular stents, orthopaedic implants, and artificial skin are just a few
examples of the numerous applications of materials science in modern-day medicine.
The past two decades have seen the emergence of some of the most exciting avenues
for innovation in clinical medicine, with materials as its core and include: sustained
drug delivery systems, gene therapy, regenerative therapies, and targeting technologies
primarily for imaging and tumor targeting.

Symposium HH, “Advances in Material Design for Regenerative Medicine,
Drug Delivery and Targeting/Imaging,” held December 1-3 at the 2008 MRS Fall
Meeting in Boston, Massachusetts, covered a wide range of topics related to these
various aspects of Regenerative Medicine. Session topics of this symposium included
smart and active materials, controlling stem cell function, harnessing the potential of
cell-based therapies in Regenerative Medicine, translation research, novel biomaterials
and nano-scale systems for imaging and controlling cell function, biomaterials for drug
delivery with an emphasis on intra cellular delivery and transdermal delivery, and
engineered materials for gene delivery. This proceedings contains 33 peer-reviewed
papers presented at the Fall Meeting, giving a representative cross-section of this great
symposium.

The highlight of the symposium were the two sessions in honor of
Prof. Robert Langer, Institute Professor at MIT, on the occasion of his 60™ birthday,
to recognize his contributions to the areas of biomaterials, drug delivery and tissue
engineering. These sessions featured leaders in various highly interdisciplinary
topics including two Nobel laureates and several members of national academies.
Prof. Langer presented recent advances in novel biomaterials that can effectively
deliver si-RNA and scaffolds that can promote spinal cord repair in primates. He also
shared recent findings on the development of biomaterial niches for stem cell
differentiation, a topic that was also discussed at length by Prof. Helen Blau. The role
of material properties in controlling the fate of stem cells in various lineages including
neurons was presented by Prof. Discher. Nobel Laureate Prof. Giaever discussed the
challenges in commercializing laboratory science, and Nobel Laureate Prof. Grubbs
discussed the development of new polymers for drug delivery based on ring-opening
metathesis polymerization. Profs. Martin and Mooney detailed materials-based
strategies to implement cell-based therapies into the clinic. The engineering of novel
materials from non-natural amino acids with unique degradation behavior, with utility
in corneal epithelial regeneration, was discussed by Prof. Tirrell. At the conclusion of
the two special sessions and directly before his talk, Prof. Langer was awarded the
inaugural Acta Biomaterialia Gold Medal to a rousing applause from the audience, for
his contributions to the development of biomaterials. Other notable presentations
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included the development of novel polymers for imaging inflammation by
Prof. Murthy, biomaterial-stem cell interactions by Prof. Hermanson, and the
utility of CNT’s in gene delivery by Paul Cherukuri.

We kindly acknowledge financial support for this symposium from Abbott
Vascular, US Department of Agriculture, and GKSS Research Centre Geesthacht
GmbH.

V. Prasad Shastri
Andreas Lendlein
LinShu Liu
Antonios Mikos
Samir Mitragotri

June 2009
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