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Research Interests

Polypeptide and Polypeptoid Brushes
We are exploring the intrinsic responsiveness, due to phase transitions, of polypetides and polypeptoid
brushes as well as their properties as antibacterial and biocompatible platforms. By combining two or
more peptide monomers, new properties and responses can be accessed. Complex patterned layers of
these protein-like materials are created by combining lithographic and vapor-phase polymerization
techniques.

Characterization of Functional Polymer Architectures
We take advantage of scattering (neutron and light) and microscopic (atomic force and scanning
electron) techniques to understand the effects of composition, architecture and environmental
conditions in the behavior of precisely synthesized architecturally complex and functional copolymers.
We have been able to determine a direct correlation between the property-structure relationships of the
material and their overall organization and performance. This allows for tailor-synthesis of new
polymeric systems.
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Mimics of Biomineralization Processes
We use synthetic strategies such as layer-by-layer templated assembly in order to replicate the natural
process of biosilification as an alternative to create hybrid organic-inorganic substrates. In addition, the
use of nanopatterns to direct the silicification help to shed light into the ‘size’ limitations of the
process and possible strategies to control the assembly at the molecular level.

Smart Coatings and Nanopatterning for Inorganic Substrates
We use bi- or tri- functional block copolymers to create smart (performance) coatings on inorganic
substrates. For properly anchoring the material, epoxy-based polymers is use and in a block
conformation an azlactone- or ethylene oxide- based polymer is used to modify responsiveness of the
layer to external stimuli such as pH, temperature or solvent conditions. In addition these materials can
be rendered biocompatible by post-modification with small peptides, proteins and other functional
polymers.
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