
Three guys are just hanging around, talking television and where to go

for good food…well, not quite. When the camera caught them (left),

the conversation was casual. But the guys are three of the ‘four-on-the-

floor.’ They have just moved together into one large lab, on the fourth

floor of Canada’s first truly integrated health sciences facility, the

Terrence Donnelly Centre for Cellular and Biomolecular Research

(TDCCBR) at U of T.  All are affiliated with both engineering and

medicine through the Institute of Biomaterials and Biomedical

Engineering (IBBME) within the Faculty of Applied Science and

Engineering. The centre opened on November 3 on College Street, 

at the head of ‘hospital row’ and down the street from the MaRS

Discovery District. 

Bioengineers shift discovery into high gear
in the Terrence Donnelly Centre for
Cellular and Biomolecular Research
BY LISA E. BOYES

Professors Christopher Yip,
Aaron Wheeler, and 
Warren Chan
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In the next moment, PPrrooffeessssoorrss  CChhrriissttoopphheerr  YYiipp,,  AAaarroonn  WWhheeeelleerr,,  aanndd

WWaarrrreenn  CChhaann  are joined by PPrrooffeessssoorr  MMiicchhaaeell  SSeeffttoonn (left to right).

These are four scientific minds in a building of 400 researchers and

graduate students, all working in shared, open-concept labs. 

The TDCCBR is literally built on the principle that multidisciplinary

research groups will converge on solutions to health problems more

productively in common space, resulting in answers to such persistent

and complex diseases as cancers, heart and infectious diseases. 

The four-on-the-floor are just getting to know how their particular 

puzzle pieces might fit together in this integrated setting. They 

provide a snapshot of what the benefits could be for people:

“Most current diagnostic technologies are less than ideal for detecting

diseases, because they lack sensitivity and accuracy,” says PPrrooffeessssoorr

WWaarrrreenn  CChhaann.. He and his team in the TDCCBR are working on a 21st

century, early-detection method for cancers and infectious diseases. 

His ‘nanoprobes’ combine biology and engineering: a molecule and 

a minute semiconductor nanoparticle, called a quantum dot, are

melded by chemistry and used to find molecules from viruses, 

bacteria or cancerous cells. Simple solution chemistry then equips 
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the nanoprobes with an array of unique colour emissions (left): they are

colour-coded to detect specific diseases. Since these nanoprobes are

brighter than traditional organic fluorescent agents, they are expected to

enhance diagnostic sensitivity. 

Chan has just won the Lord Rank Prize in Opto-electronics in the U.K.,

which recognizes him for research that has split the field of quantum dots

wide open for biological applications and discovery. Chan plans to take

advantage of the multitude of expertise in the TDCCBR to accelerate 

the development of nanoprobes.  For example, Sefton has expertise in

bio-compatible polymers, which might be useful for the design of Chan’s

nanoprobes for bio-imaging in animals. Yip might provide assistance in

designing instruments for maximal imaging and detection of quantum

dots in cells, tissues or animals.

PPrrooffeessssoorr  CChhrriissttoopphheerr  YYiipp’’ss field is functional 

imaging, using scanning probe microscopes 

and other instruments to study the interaction 

of protein molecules. Genes contain the 

instructions that determine how their proteins

will function: for health, or disease. 
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“We are particularly interested in the cell membrane and interactions

that take place on and within it,” says Yip. “This is a very difficult 

area to study. Membranes are meant to protect the cell while also 

transmitting functional information to and from the cells. Our first goal

is to infiltrate the cell to see the molecules interact in real physiological

time, and then to learn how to manipulate the interaction of molecules.” 

Yip, who holds the Canada Research Chair in Molecular Imaging, 

uses several engineering tools to get to this point: computer

models/computations to simulate molecular structures, as well as 

understanding the physics behind how imaging technologies develop

and are refined. Major public- and private-sector organizations see the

benefit of new instruments that will ultimately help address how the

body responds to new drugs and therapies.  In the TDCCBR, Yip and

his team will forge even stronger linkages, both with molecular 

biologists and with those developing new technologies for molecular

analysis-- “Aaron Wheeler’s devices, for example, will give my lab much

more capability to ‘play with.’” 
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PPrrooffeessssoorr  AAaarroonn  WWhheeeelleerr,, whose primary appointment is in the Faculty of

Arts and Science’s Department of Chemistry, was recruited to U of T from

the University of California, Los Angeles. He holds the Canada Research

Chair in Bioanalytical Chemistry. Sample fluids from people, like blood,

are “messy,” says Wheeler, which leads to his next point: that separating

the messy mass of substances to get to those that affect health or disease

is what his field of microfluidics is all about. The separated material can

be analyzed in a stream, or channel; or

drop by drop in the latest technology,

called digital microfluidics. It will also

be subjected to heating, cooling and

other conditions, to see how the cells

react.

The goal is to integrate channel and

digital microfluidics into a technology that will analyze hundreds of 

thousands of samples simultaneously. Wheeler expects that this unique

technology, once developed, will greatly improve existing mass-spectrom-

etry imaging and analysis and have applications in drug discovery. “I do a

lot of engineering as a chemistry investigator,” says Wheeler. “I can see

future work with Warren Chan, for one, and his quantum dots.”  
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PPrrooffeessssoorr  MMiicchhaaeell  SSeeffttoonn is interested in creating new biomaterials for

medical applications based on an understanding of the interactions

between these materials and cells and tissues. Sefton has been named 

a 2005 Fellow of the Royal Society of Canada, the highest honour 

accorded to scholars, artists and scientists whose expertise and 

creativity directly benefit the lives of Canadians. 

The TDCCBR gives Sefton the opportunity to adapt the new tools of

high-throughput biology--the capacity to study virtually all of a cell's

or organism's molecules at once--to a deepening understanding of how

biomaterials work. Along with Chan, Yip and Wheeler, many of the life

scientists who will be moving into the TDCCBR over the next few

weeks are changing the way biology is done. "Working in the centre,"

says Sefton "will give me a great advantage in using this new way of

doing biology to discover and create new materials with new 

functional attributes."


