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generally difficult to realize attributes. These include: the ability to 
accommodate living system—cells or microorganisms—as well as 
highly functional/chemically complex materials; to sustain or manipu-
late fluid flows; enable dynamic molecular patterning that is elicited 
both temporally and spatially; embed complex multiscale, non-planar/
curvalinear and 3D structural forms; and provide capacities for ena-
bling useful forms of mechanics—flexure, folding, and actuation as 
examples. New materials and enabling means of fabrication are 
beginning to provide approaches to construct devices with properties 
of this type along with capacities for high performance. In this lecture 
I will describe a number of examples related to recently developed 3D 
materials platforms and microfluidic devices possessing utility to drive 
discovery in biological and bioanalytical chemistry. Of particular inter-
est will be examples taken from our recent work involving integrated 
3D fluidic platforms for sustaining and manipulating complex 3D 
cellular microcultures of neurons and novel integrated tools for chemi-
cal analysis that can be used to characterize both them and biologi-
cally relevant samples more generally. I will provide an overview of 
the rapidly developing fields of soft and direct write fabrication meth-
ods that can be used to construct these devices and suggest opportu-
nities as well as needs for future progress. 
 
11:10 a.m. Poster Session, Gallery, Young Library 
12:30 p.m. Lunch 
2:00 p.m. Dr. Paul S. Weiss 
 University of California, Los Angeles 
 New Dimensions in Patterning: Placement and  
 Metrology of Chemical Functionality at All Scales 
 
Chemists have a desire to construct materials atom-by-atom and 
molecule-by-molecule, and through the development of modern poly-
mer chemistry, coordination chemistry, and crystal engineering. They 
have become moderately proficient at realizing target structures. 
recognition properties of DNA, making them both useful nanoscale 
building blocks and beneficial materials in their own right. This talk 
will focus on the history of these conjugates, as well as recent ad-
vances and potential applications of both the conjugates and their 
assemblies in medical research, gene regulation, therapeutics, and 
diagnostics. 

8:00 a.m. Registration & Continental Breakfast 
 Keeneland Room, W.T. Young Library 
8:50 a.m. Welcome by Dr. James Tracy 
 Vice President for  
 Research at University of Kentucky 
9:00 a.m. Dr. Georges Belfort 
 Rensselaer Polytechnic Institute 
 Proteins and Interfaces: Stability and Function 

 
Proteins are exposed to a multitude of different surfaces and 
chemistries in vivo and yet, they must retain their stability in order 
to function. However, conversion of soluble native proteins into β-
sheet-rich structured aggregates, such as amyloid and prion de-
posits can occur at interfaces. Protein stability and activity is also 
essential for use in various medical and analytical devices, such as 
biosensors, biocatalytic chips, biocompatible materials for im-
plants, drug delivery vehicles, tissue engineering and beads or 
membranes for bioseparations. Although a vast experimental lit-
erature exists on the adsorption of specific proteins to various solid 
substrates under defined conditions, difficulties in determining the 
underlying reasons for the loss of stability and function remain. 
Many researchers have addressed particular aspects of protein 
behavior at interfaces through experiment, theory and molecular 
simulation. Here, we review recent results on protein stability and 
activity on solid heterogeneous and homogeneous substrates, 
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 G
eorges B

elfort is one of the prem
ier academ

ic scientists/engineers in the field of bioseparations 
engineering and is a leading academ

ic chem
ical engineer in liquid-phase pressure-driven m

em
brane-based processes. 

H
e has m

ade sem
inal w

ide-ranging fundam
ental and applied research contributions to the understanding, design and 

application of pressure-driven m
em

brane processes for the recovery of biological m
olecules. H

is research, both funda-
m

ental and developm
ental, is conducted in the areas of m

em
brane-separations engineering and surface science and the 

behavior of proteins at interfaces. In particular, the research involves design of new
 m

em
brane m

odules w
ith highly effi-

cient m
ass-transfer characteristics, m

odification of m
em

brane surfaces for reduced fouling, and use of genetic engineer-
ing as a tool in the separation of biological m

olecules. D
irect m

easurem
ents are also m

ade of interm
olecular forces be-
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een proteins and polym

eric film
s for application in separations and m
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ecent interest has focused on the 

effect of solid substrates on the conform
ation of proteins, the developm

ent of a new
 m

olecular tw
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ing technique, the use of helical hollow
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H

is interdisciplinary research group includes chem
ists, physicists, biologists, m

aterials scientists, 
electrical and m

echanical engineers, and com
puter scientists.  Their w

ork focuses on the atom
ic-

scale chem
ical, physical, optical, m

echanical and electronic properties of surfaces and supram
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e and his students have developed new
 techniques to expand the applicability and chem

ical specificity 
of scanning probe m
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e has published over 250 papers and patents, 

and has given over 400 invited and plenary lectures.   
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