
Antibiotic resistance is a serious concern throughout the world. More than 33000 and 35000 deaths per
year are caused by bacteria infection in European Union¹ and in the USA² respectively. The World Health
Organization (WHO) is even predicting 10 million bacteria induced deaths per year by 2050.³ The increase
of antibiotic resistance of bacteria is one of the biggest challenges for today and tomorrow health. The
WHO defines antibiotics as “medicines used to prevent and treat bacterial infections”.⁴ Bacteria change
in response to antibiotics use leads to antibiotic resistance. Despite the natural process of resistance, the
misuse of antibiotics in both humans and animals speeds up the process. The infections caused by
bacteria become harder to treat as they become resistant to antibiotics, which leads to longer hospital
stays, higher medical costs and higher mortality. It is currently considered to be one of the most
significant threats to global health. It is imperative that we take immediate action to discover new
antibiotics and quickly diagnose bacteria resistance profile.⁵

Over the past years, the use of droplet-based microfluidics has allowed huge scientific breakthroughs in
rapid diagnosis of the bacteria resistance profile, which gives insights on the sensitivity of a specific
bacterium to a wide range of antibiotics. Quantifying the bacterium resistance to a specific antibiotic is
achieved by generating aqueous droplets containing the living bacterium cell and the antibiotic to test.
Using a surfactant such as FluoSurf™ is required to ensure the stability of the droplets from their
generation to their detection.⁶’⁷ The bacterium cell can be monitored to determine whether there is a
growth or not in the presence of different antibiotic concentrations. Thanks to this method, the lowest
concentration of a drug that prevents the growth of bacteria can be determined. This minimum inhibitory
concentration (MIC) sets whether the bacterium is susceptible, intermediate or resistant to the antibiotic.
When the bacterium is susceptible, the antibiotic has a high probability of being effective whereas at the
contrary, when the bacterium is resistant, the antibiotic is unlikely to be effective.⁸ Testing different
antibiotic concentrations also allows to establish the most appropriate concentration to kill the bacterium
and so the medication dosage.
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Sometimes, a single drug is inefficient and multiple drugs are necessary to kill bacteria. This is called
combination therapy.⁹ Thanks to droplet-based microfluidics, rapid screening of a large collection of
molecules for bioactivity testing can be achieved and permit to select the more effective drug
combination to kill the bacteria. To select the most efficient treatment, hundreds of thousands of
experimental samples are subjected to simultaneous testing under given conditions.

To conclude, droplet-based microfluidics is a highly sensitive, fast and accurate technology with a high
potential for automation. Therefore, this is a powerful and very promising tool for research on antibiotic
resistance of bacteria. Its versatility makes it suitable for every step of antibiotic discovery and
development.
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To learn more about surfactants and other formulation products for droplet microfluidics, please visit
www.emulseo.com
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