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Dick smith:
A Most Prolific
Inventor

The PNNL scientist jumps from accommodating
bathroom creations to CO, capture

BY ALI MADISON

NWAVERING FOCUS. Constant drive. Fierce dedication. These are just a

few characteristics shared by people who commit their lives to some-

thing the way Dick Smith has committed his to science. The chief scien-

tist and director of proteomics at Pacific Northwest National Laboratory

set foot onto the Richland, Wash., campus in 1976 with his sights on the
advancement of mass spectrometry and its use for biological research. He finds him-
self on that same campus today, some 30 years later, in the midst of one of the most
distinguished careers an innovator could ask for. “Dick is one of the most prolific
inventors in PNNLSs history,” said his manager of twelve years, Dave Koppenaal. “His
internal drive and focus have served him very well.”

And indeed they have. Add insightful, creative and adventurous and one is
treated to a further glimpse into what makes Dick Smith special, a standout among
his colleagues and far beyond. His work to develop and apply separation and mass
spectrometry technologies to advance the field of proteomics and the broader arena
of systems biology has amassed a collection of pioneering achievements for both the
man and his science that is nothing short of impressive. And it wasn't always because
his experiments made sense to his peers or fell in line with the popular thinking of
the moment. He went out on a limb, often exploring ideas that left others asking
“Why?”"—but just as often proving to be two or three steps ahead of the game.

As a child he was obsessed with science—and science fiction. Smith recalls, “I
have always loved literature that challenges our concepts and conventional think-
ing. As a child reading science fiction I would always try to imagine the details of
how some fantastical concept or device could actually work.” Today, he is viewed as
a world leader in both developing and applying mass spectrometry for proteomics
and related areas of biological research. For example, his innovations have garnered
nine R&D 100 Awards, the second most of any individual scientist since the program
began 47 years ago.

Smith, 60, also holds 37 U.S. patents and remains a proponent of making labora-
tory innovations available for broader public benefit by way of commercialization.
Patented technologies on which Smith has been an inventor have resulted in more
than a dozen licenses to commercial companies and produced in excess of $2.5
million in income. Most of these licenses have been with major mass spectrometer
manufacturers who have also provided instruments at reduced or no cost to PNNL
in return for rights to intellectual property.

m Please see SMITH, Page 28
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» the last two years of Heldebrant's graduate program when he
moved to Queens University in Kingston, Ontario. He chose to
spend the last two years of his degree studying at Queens with
Jessop. “I fell in love with the idea of green chemistry—trying
to do things that are really helping the environment,” he says.

His other scientific hero is Charles Darwin. Although it may
sound like a cliché answer, he looks up to Darwin because of
his ability to stick to the data, believe in his hypothesis and go
through all the proofs until ultimately, people accepted what
he had done.

“He proposed one of the most controversial things in all of
human kind and had the courage to follow through with it.”
says Heldebrant.

The scientist joined PNNL in 2006 as a post doctoral

student working in the fundamental and computational sci- |

ences directorate and in 2008 was offered a fulltime position
as a senior research scientist in the energy and environment
directorate where he hoped to develop a new carbon dioxide
capturing system that would be more environmentally friendly
and less energy taxing.

As a postdoc, he researched hydrogen chemical storage. At
the end of his two- and-a-half year postdoc experience, the lab
held open calls for CO, capture project ideas for its new Energy
Conversion Initiative.

“I proposed the idea of using reversible ionic liquids for
CO, capture because in the last year of my graduate work I
was using reversible ionic liquids for solvent separations and
green chemical separations,” says Heldebrant. “I realized, wait
a second, these things bind CO, and have 20 weight percent,
which is three times the industry standard. Why not use them
for CO, capture?” That's where the ball started rolling. He and
his team began research using the reversible ionic liquids as a
means to capture CO, from coal-fired power plants.

Over the next year the team will be conducting large-scale
experiments using the CO,BOL solution to prove its effective-
ness. It hopes to develop the system and commercialize it to
benefit the DOE’s carbon capture initiative.

The team also hopes to develop this system to make the
first clean-coal solvent system that would bring low-priced
coal energy to the general public. Heldebrant says the best
aspect about being a scientist is being creative in the work he
does and, as a father, getting to leave a lasting legacy behind
for his children.

Emily Easley is a communications specialist at PNNL.

W SMITH, from Page 26

Talk of Smith’s intellectual property leads naturally to yet
another remarkable fact—he has authored or co-authored
over 750 peer-reviewed publications and book chapters over
the course of his career thus far. In this regard he got a very
early start, being the lead author on over two dozen publica-
tions during his three-and-a-half-year graduate career, a pace
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he has maintained ever since. In fact, The Scientist has ranked
him as one of the nation’s most highly cited scientists, further
testament that he has unequivocally earned a place at the top
of his field.

Smith has also committed himself to educating others in
his field as a mentor to over 100 post-doctoral researchers,
more than the rest of PNNL combined, and as an affiliate
professor at three major universities. “Nothing to me is more
exciting and stimulating than a passionate discussion—or
debate!—with a group of smart and engaged scientists,” says
Smith. “Very often the result is a totally new idea or concept
that otherwise never would have made it to the level of being
seriously considered. One of the greatest mistakes a young
scientist can make, in my view, is to pass up such opportuni-
ties.” He also encourages thinking about the next steps. “If
an idea pans out, what new opportunities does this create?
Think it through, as many steps down the road as possible. As
in chess, you may sometimes succeed as the result of a lucky
move or guess, but success most often comes by thinking as
many steps ahead as possible.”

Throughout his career, Smith’s research has primarily
focused on the development and application of advanced ana-
lytical methods and instrumentation, with emphasis on meth-
ods for the ultra-sensitive characterization of biopolymers.

But his path hasn't necessarily followed a straight line, as
research and discovery sometimes bring unexpected twists.
Ever-focused, Smith continues making his own path in light
of what he learns along the way, unafraid to explore new
directions; some of these changes in direction have been dra-
matic. For example, frustrated with the early limitations of
liquid chromatography separations, he began to explore the
use of supercritical fluids—dense gases at high pressures—
in the early 1980s. His work led to the first supercritical
fluid chromatography-mass spectrometry instrumentation,
an approach still used today. In 1987 though, having learned
that this research would not enable his larger scientific
goals, he embarked on a different path, which proved much
more fruitful. He had developed an approach for coupling
two new technologies—capillary electrophoresis and electro-
spray ionization—and applying mass spectrometry to study
biomolecule mixtures of enormously greater complexity and
with much higher sensitivity than previously possible. This
pioneering discovery enabled ultra-sensitive mass spectrom-
etry measurements for the first time for a wide range of bio-
logical and environmental applications, and remains an active
research area today with many thousands of publications
appearing in the open literature since Smith'’s first in 1987.
And his 1988 R&D 100 Award for this discovery was further
recognized in 1999 as one of the top 40 R&D 100 Award inven-
tions of all time.

This research also led to Smith’s role in designing and lead-
ing the development of several new mass spectrometers in the

m Please see SMITH, Page 34
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