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Introduction

State-of-the-art research

Cardiovascular Disease (CVD) in the UK

Aim
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Current method

Plaque
(fat build-up)

• The 2 most common types of CVD are Coronary

Heart Disease and stroke
Replace this

• Coronary Heart Disease (CHD) results from the

build-up of a fatty substance (plaque) in the
arteries of the heart
• Angioplasty is commonly performed to treat

CHD
• State of the art research is focusing on drug-

eluting angioplasty balloons to reduce
recurrence of inflammation post angioplasty
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Angioplasty with permanent stent insertion .
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Advantages of drug-eluting balloons :
• No permanent implant → reduces the risk of

Main focus of the project: Most efficient way to produce biodegradable drugloaded polymer particles with high uniformity in size to be coated on angioplasty
drug-eluting balloons.

inflammation reactions
• More uniform and even distribution of the

Angioplasty using a balloon coated
with biodegradable polymer particles
containing an anti-plaque drug (drug3
eluting balloon) .

drug

First step: droplets production from emulsions

Final step: from droplets to solid particles

What is an emulsion?
In the kitchen: vinaigrette

Oil
Vinegar

Emulsion of oil droplets in
vinegar

In our lab: microfluidics

Another oil-in-water emulsion.

The solidification process of the liquid droplets into solid particles, with phase separation
occurring between the drug and the polymer, leading to different morphologies (two of
which are shown in the Scanning Electron Microscopy (SEM) images).

Here the shaking is replaced by
pressurizing the immiscible solutions through small perpendicular
channels to create the droplets.
Vial filled with polymer/
drug droplets (in pink) in
aqueous phase.

Oil/organic phase: polymer + antiplaque drug + solvent
Aqueous phase: water + stabilizer

Frequency of production and coefficient of variation of the particle size for 10 different experiments ran with our microfluidic
chip. Particles are considered highly uniform in size when the
coefficient of variation is < 3%.

Advantages of this method of production:
• Easy to use
• Small amount of solutions required
Lab set up for the production of microdroplets using a 2.25cm microfluidic chip.

• Suitable for hydrophobic drugs

SEM images of 3 other particle
morphologies achieved with
this system.

• Droplets/particles very uniform in size

Conclusion: • The production of uniform polymer particles loaded with an anti-plaque drug via oil-in-water emulsion
using a small microfluidic chip was achieved .
• These particles are biodegradable and could be suitable for drug-eluting angioplasty balloons (ongoing drug

release tests).
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