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Angela Belcher is a biological and
materials engineer with expertise in the
fields of biomaterials, biomolecular
materials, organic-inorganic interfaces
and solid-state chemistry and devices. Her
primary research focus is on developing
new materials for energy, electronics, the
environment, and medicine. She received
her B.S. in Creative Studies with an
emphasis on biology from The University
of California, Santa Barbara. She earned a
Ph.D. in inorganic chemistry at UCSB in
1997. Following her postdoctoral research
in electrical engineering at UCSB, she
joined the faculty at The University of
Texas at Austin in the Department of
Chemistry in 1999. She joined the faculty
at MIT in 2002. Some recent awards
include the 2013 $500,000 Lemelson-MIT
Prize for her Inventions, 2010 Eni Prize
for Renewable and Non-conventional
Energy, in 2009 Rolling Stone Magazine
listed her as one of the top 100 people
changing the country.
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Monday, September 21, 2015
3:30 p.m.
London Health Sciences Centre
University Hospital, Auditorium A

REFRESHMENTS WILL BE SERVED PRIOR TO THE LECTURE
Lecture 1

Giving New Life to Materials for Energy,
the Environment and Medicine

Organisms have been making exquisite inorganic
materials for over 500 million years. Although
these materials have many desired physical
properties such as strength, regularity, and
environmentally benign processing, the types of
materials that organisms have evolved to work with
are limited. However, there are many properties of
living systems that could be potentially harnessed
by researchers to make advanced technologies that
are smarter, more adaptable, and that are
synthesized to be compatible with the environment.
One approach to designing future technologies
which have some of the properties that living
organisms use so well, is to evolve organisms to
work with a more diverse set of building blocks.
The goal is to have a DNA sequence that codes for
the synthesis and assembly of any inorganic
material or device. We have been successful in
using evolutionarily selected peptides to control
physical  properties of nanocrystals and
subsequently use molecular recognition and self-
assembly to design biological hybrid
multidimensional materials. These materials could
be designed to address many scientific and
technological problems in electronics, military,
medicine, and energy applications. Currently we
are using this technology to design new methods
for building batteries, fuel cells, solar cells, carbon
sequestration and storage, enhanced oil recovery,
catalysis, and medical diagnostics and imaging. This
talk will address conditions under which organisms
first evolved to make materials and scientific
approaches to move beyond naturally evolved
materials to genetically imprint advanced
technologies with examples in lithium ion batteries,
lithium-air batteries, dye-sensitized solar cells, and
ovarian cancer imaging.

Tuesday, September 22, 2015
1:00 p.m.
London Health Sciences Centre
University Hospital, Auditorium B

REFRESHMENTS WILL BE SERVED PRIOR TO THE LECTURE
Lecture 2

Understanding and Using
Nature’s Design to Develop Materials
for Applications in Energy and Deep

Imaging of Cancer

Nature has evolved the ability to grow many
exquisite  inorganic nanomaterials. The
construction of these nanomaterials is coded at
the genetic level. For example, abalone shells
grow calcium carbonate based materials using
proteins that control crystal composition,
structure and size. The goal of the research in the
Belcher Lab has been to understand the processes
by which nature makes inorganic materials and
to apply similar processes for construction of
technologically important materials on the
nanoscale. Our approach has been to look for
proteins that can control the growth of inorganic
materials and at the same time have a genetic link
to the growth and assembly of these materials. To
accomplish this, the Belcher Lab has utilized the
M13 bacteriophage as a genetic tool to isolate
proteins that can grow and assemble a wide
range of materials for device applications in
energy, the environment and medicine. This talk
will address many of the technologies that the
Belcher Lab has developed with a focus on
materials for both energy applications and
imaged guided surgery for ovarian cancer.
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