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CUSTOMER 
Joerg Martini 
Program Manager for Photonic 
Devices and Systems at the Palo 
Alto Research Center (PARC), 
California

 

APPLICATION  
Drug discovery

REQUIREMENTS 
Fast screening method for drug 
discovery

SOLUTION
Customized chips produced by 
Dolomite

RESULTS
Fast, accurate method for drug 
discovery with minimal waste

Drug discovery consists of multiple steps, two of which are finding 
the specific disease-related targets and screening to see which 
molecules bind to those targets to elicit the desired therapeutic effects. 
Researchers at PARC are focused on the second of these, using a 
novel microfluidic technique – spectral optical calorimetry (SPOC) – to 
determine when target binding occurs. 
 
Traditionally, this has been done by quantitative high throughput 
screening techniques that usually rely on labeled assays. Calorimetry, 
on the other hand, does not require sample immobilization or labeling. 
This method can tell if a candidate drug has attached to the target of 

The challenge

CASE STUDY 

Accelerating drug discovery using 
thermochromic liquid crystals

https://www.iit.it/centers/iit-central-research-laboratories
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interest by monitoring changes in temperature due to energy being 
released when a bond is created. Since the changes in temperature are 
quite small, traditional calorimetry requires large sample volumes and 
is too time consuming to be used as a screening tool. The microfluidics-
based SPOC approach enables 1,000 times faster titrations while, 
at the same time, using about 400-fold less reactants per titration 
compared to today’s commercial calorimeters.

For this application to be successful, the reactants need to be mixed 
quickly and efficiently, before thermal diffusion can affect the 
temperature readings. Obtaining accurate results therefore relies 
on the right balance of channel dimensions, droplet generation rate, 
droplet size, reactant stream flows and oil flow rate. Joerg Martini 
describes how scientists at PARC are using Dolomite Microfluidics’ 
chips to satisfy all their requirements for this exciting new application.

Using SPOC, we can detect temperature changes as low as 6 mK, 
meaning that a tiny droplet generates enough heat to indicate 
that a reaction has occurred.”

The solution Less heat generation

“When using an isothermal titration calorimeter that allows the 
measurement of the heat that evolved from the reaction of reagents, 
a lot of heat needs to be generated in order to be detectable by the 
system. This, in turn, requires large sample volumes. Many samples 
and reagents are too precious to be wasted in this manner, and large 
reaction volumes mean lower speed analysis, which is unsuitable 
for drug discovery when tens of thousands of molecules need to be 
screened each day.”

“Using SPOC, we can detect temperature changes as low as 6 mK, 
meaning that a tiny droplet generates enough heat to indicate that a 
reaction has occurred. This increase in temperature alters the color of 
thermochromic liquid crystals added to one of the reactant streams 
of the microfluidic set-up, and this change is registered by an optical 
readout system.”
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Using a custom microfluidic system from Dolomite, the PARC team has 
developed a new SPOC-based analytical platform for drug discovery, 
aimed at faster screening while minimizing reagent use.

“The system we are now using has very high thermal stability and, 
most importantly, a consistent flow rate. It will not only give a ‘yes’ or 
‘no’ answer – telling us if a reaction has occurred – but also provide 
a full kinetic description of the binding, as well as the various rate 
constants. This is of great value for future developments, and we are 
now looking to further improve the sensitivity – and reduce signal noise 
– so that it can be used in routine screening.”

The results

Noise and sensitivity

“Measuring such small fluctuations in the temperature requires 
extreme stability in the experimental set-up, and Dolomite has been 
of great help, ensuring that we have a microfluidic chip that is up to 
this very specific challenge. In addition, we use the Dolomite flow 
control software to operate the pumps, which are equipped with flow 
sensors, enabling the system to make small adjustments to the flow 
rate as necessary. This means that the system can generate essentially 
identical droplets at a constant rate, while the pump is keeping the 
pressure constant, minimising the background signal noise.”

The system can generate 

essentially identical 

droplets at a constant rate, 

while the pump is keeping 

the pressure constant, 

minimising the background 

signal noise”
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“We chose to work with Dolomite because it could offer us everything 
we needed, from chips and fluidic connections to pumps and 
software. We have been using custom chips from the beginning, and 
the company has supported us throughout the refinement process, 
designing and producing exactly what we need for our set-up.”

Measuring such small fluctuations in the temperature requires 
extreme stability in the experimental set-up, and Dolomite 
has been of great help, ensuring that we have a microfluidic 
chip that is up to this very specific challenge.”

We chose to work with 

Dolomite because it could 

offer us everything we 
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pumps and software.”
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