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BRIGHTSPEC

BrightSpec is on the heels of  
a breakthrough in the field  
of analytical chemistry. The  
research team is trying to  
introduce a new measurement  
technique into one of the  
most conservative fields in  
science: molecular rotational  
resonance spectroscopy.

 “Our challenge is to identify  
trace levels of molecules  
directly in gas mixtures,”  
said Chief Scientist Brooks  
H. Pate, Ph.D., Professor of  
Chemistry at the University  
of Virginia.
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For many industrial applications, the goal is to detect 
the presence or absence of key molecules that may 
indicate a positive or negative event. BrightSpec is 
building the first commercially offered molecular 
rotational resonance spectrometer.

Founded in 2012, BrightSpec’s technology is  
based on Pate’s research and that of his graduate 
students. Four patents have been filed with the 
U.Va. Licensing & Ventures Group (LVG) and  
licensed by the company. 

 “The trick behind BrightSpec and the work in my  
lab was developing ways that improved the  
sensitivity of the technique –the detection of  
molecules in low amounts,” said Pate. 

The original driver for the research in Pate’s laboratory 
was the need of astronomers to have instruments 
for rotational spectroscopy with which to identify 
molecules in space. Pate worked with radio astron-
omers at the National Radio Astronomy Observatory 
(NRAO) in Charlottesville and the Harvard- 
Smithsonian Center for Astrophysics in Cambridge, 
Massachusetts to develop techniques that would  
aid in identifying and studying matter in outer space. 

Bob Lloyd, BrightSpec’s co-founder and CEO,  
pointed to several elements that were fundamental 
for the creation of the company. Most important  
is the network of key relationships: a “cluster of 
expertise” in Charlottesville. 

 “Largely because of NRAO and defense research 
here, Charlottesville is among the top places in the 
world for what we do,” he said. 

A critical advantage in starting the company was  
the availability of a team of graduate researchers 
who had trained and worked together with Pate  
at U.Va or at NRAO. 

 “We were fortunate in that a handful of key individuals 
were ready to transition from graduate research and 
wanted to see their ideas developed in a company.  
Our team had a shared conceptual framework in 
talking about a problem,” said Lloyd. 

The founding team was accepted into the National 
Science Foundation’s Innovation Corps, or I-Corps,  
a lean launchpad start-up process for evaluating  
the company’s possible markets. “At the end of  
the I-Corps program, we had a team, a network of  
suppliers, proprietary IP licensed from U.Va. LVG, 
and an initial set of target customers who offered  
to guide our efforts,” said Lloyd.

BrightSpec’s markets and applications span  
several fields: impurities in industrial gases, food 
chemistry, pharmaceutical development and  
defense. The company was awarded Small Business 
Innovation Research (SBIR) contracts from the  
U.S. Army and from the National Science Foundation 
(NSF). With the Army contract, BrightSpec is  
building an instrument that can evaluate when  
a missile propellant is beginning to degrade. 

Pharmaceutical process analysis is the company’s 
major focus. Producing pharmaceutical products 
utilizes chemical reactions performed in a set of 
chemicals solvents. The amount of residual solver 
in the final product is regulated both in the United 
States and Europe. 

 “Quantitative analysis of the amount of solvent is a 
very slow process using the existing state-of-the-art 
technology, but it’s something that our instruments 
can do very rapidly,” said Pate.

In late 2014, the company licensed an important 
complementary technique from Harvard University.  
With this addition, BrightSpec is able to use one 
of its products for chiral analysis. A chiral molecule 
is right- or left-handed, depending on the direction 
that it rotates, which can have major determinative 
effects when used as a drug therapy. 

 “This opportunity came to us because of the  
momentum we have created at BrightSpec.  
It gave us another market opportunity with drug 
companies—chiral analysis for pharmaceutical  
development,” said Lloyd.

 “We are not building the next generation of known 
technology. We are building the next generation  
of a new technology. The goal in five years is  
that I would love to no longer see a blank look in 
people’s faces when I say ‘we do it by rotational  
spectroscopy’,” said Pate.


