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APPLICATION  
Production of fluorescent PLGA 
to act as a biosensor

REQUIREMENTS 
Precise control of particle 
shape and size, and drug 
release parameters

SOLUTION
Quartz Droplet Junction Chip, 
190µm etch depth, from 
Dolomite Microfluidics

RESULTS
Continuous production of 
reproducible, homogeneous 
batches of uniformly-sized 
PLGA particles 

Researchers in the School of Pharmacy at the University of Nottingham 
are using novel techniques to enhance studies on drug encapsulation 
and therapeutic delivery, optimizing microfluidic reaction conditions to 
produce fluorescent PLGA to act as a biosensor, storing and releasing 
biological medicines dependent on environmental changes. These novel 
particles can detect and monitor specific analytes in the body and, 
due to their fluorescent properties, can be used to assess biochemical 
interactions and processes within cells. Constant, reproducible 
production of uniformly-sized PLGA particles is crucial to the success 
of the project and requires strict control of particle shape and size, and 

The challenge

CASE STUDY 

Fluorescent biosensors as 
tools for drug therapeutics
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The beauty of microfluidics is that as the reactions are 
miniaturized, we only need small amounts of reagents 
and drugs, which are often quite expensive.”

“

Small size, large production capacity
In the early days of a study, the emphasis is on optimization of reaction 
conditions and small-scale production. While the microfluidics set-
up requires very little laboratory space, it can be easily scaled up 
to manufacture PLGA particles in larger batches once the optimum 
conditions have been established.

Veeren: “The beauty of microfluidics is that as the reactions are 
miniaturized, we only need small amounts of reagents and drugs, 
which are often quite expensive. At the same time, it is easy to scale up 
to produce vast quantities of particles if necessary, by using multiple 
chips in parallel. This means we can maximize our output using 
minimum resources.”

drug release parameters, to ensure that the correct dose is delivered 
for maximum therapeutic effect without unwanted side effects. 
Dr Veeren Chauhan and Dr Amjad Selo discuss how Dolomite’s 
microfluidic chips have helped to advance the group’s studies. 

Fine-tuning success
Biodegradable PLGA polymers are of great interest as drug 
delivery vehicles, but their success is dependent on the reproducible 
manufacture of uniformly-sized particles. Taking a systematic 
approach to establishing the optimum parameters is key to ensuring 
consistent results.

Veeren: “The microfluidics approach is quite tunable, allowing us 
to selectively change individual parameters, such as flow rates, 
polymer concentrations and ratios, drug load, solvents, and the 
speed of production. By exploring these parameters, we can fine-
tune the reaction conditions to reproducibly generate homogeneous 
PLGA particles.
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The use of microfluidics has proved ideal for Veeren and Amjad, giving 
them the precise control that is vital for efficient, effective production of 
uniform PLGA particles for drug encapsulation and delivery.

Amjad: “We began using Dolomite chips at the end of 2017 and, since 
then, have continuously manufactured an array of uniformly-sized 
PLGA particles. We can fine-tune the system set-up, depending on the 
downstream requirements, to provide a consistent particle shape and 
size, as well as control drug release parameters. These attributes are 
essential to ensure the correct dose is maintained, achieving maximum 
therapeutic benefit without unwanted side-effects.”

The solution

Dolomite’s microfluidic chips have played an important role in enabling 
the Nottingham researchers to achieve their goals, offering the 
consistency and reproducibility that is more difficult to obtain using 
traditional batch synthesis.

Amjad: “Prior to adopting microfluidics, we relied on batch production 
methods, such as precipitation. However, this type of approach is 
likely to result in a range of particle sizes, which is not ideal. With 
microfluidics, we can take a continuous approach to manufacturing, 
rather than working on a batch-to-batch basis, and generate 
monodisperse particles. It gives us the flexibility not only to produce 
the particles, but also to adjust how, and at what speed, we make 
them while the process is ongoing. We have confidence in Dolomite’s 
microfluidic chips, and they have significantly enhanced the innovative 
work we are able to perform.”

Discover more at dolomite-microfluidics.com

The results
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PLGA particles produced with an array diverse morphologies: 1. Porous, 2. Nest, 3. Deflated, 4. Golf ball, 5. Doughnut, 6. Hollow.
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