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A New Approach for 
Detecting Oceanic 
Microplastics in 
Real Time

Microplastics are tiny pollutants threatening our 

oceans and marine life. Current approaches 

to detect them are time-consuming and 

expensive. Oceanographers Dr Jennifer 

Brandon and Dr Christopher Verlinden from 

Applied Ocean Sciences (AOS) in the USA have 

developed a game-changing sensor that 

can swiftly detect and analyse microplastics, 

cutting through the existing time and cost 

barriers. 

Microplastics: Small but Hazardous

Microplastics are hazardous small particles, measuring less than 
5 millimetres in size, either manufactured or resulting from the 
breakdown of larger plastic debris. They can be found discarded 
in a wide range of environments, such as oceans, rivers, lakes, 
soil, and even in the air, where they persist for long periods. These 
particles raise significant concerns as they accumulate toxins and 
are ingested by aquatic organisms, potentially entering the food 
chain, posing risks to ecosystems and human health. Moreover, 
they can have negative economic impacts on the fishery, 
shipping, and tourism industries. 

Over 90% of oceanic plastic pollution consists of microplastics. 
While various sensing approaches for microplastic detection in 
oceans exist today, they still face numerous limitations, including 
long sensing times, high false detection rates, and expensive 
equipment, which hinder their effectiveness in detecting these 
plastic pollutants. There is an urgent need for direct, rapid, 
accurate, and affordable sensing techniques for microplastics if 
we are to improve environmental conditions. 

An Ultra Plastic Sensor to Address Detection 
Challenges

Scientists at Applied Ocean Sciences (AOS) in Springfield, USA, led 
by Dr Jennifer Brandon and Dr Christopher Verlinden, propose 
a novel sensor device that could work wonders in solving the 
pressing issue of microplastic detection in water samples. 

Current methods of collecting microplastics involve taking water 
samples and transporting them to laboratories for analysis. 
However, this process is laborious and time-consuming, leading 

to backlogs in many microplastics research facilities due to 
workforce shortages. Moreover, analysing these samples requires 
manual techniques such as density separation or filtration, 
followed by spectral analysis using advanced methods like Raman 
spectroscopy or fluorescence microscopy. 

Unfortunately, these methods are not only tedious but also limited 
in their applicability, often working effectively only in specific 
oceanic regions, typically near research institutions or heavily 
contaminated subtropical areas. As a result, vast ocean areas 
remain unexplored and unrecorded for microplastic content, 
which hinders effective remediation strategies.

In response to these challenges, AOS has proposed a cutting-
edge sensor capable of detecting microplastics in real-time, 
directly in water samples (in situ). This innovative device 
promises to revolutionise microplastics research by significantly 
reducing sampling time and enabling exploration of previously 
understudied ocean areas and water columns. Its portability and 
ability to be carried on exploratory ships will make it a sought-
after technology for microplastics researchers and climate 
organisations.
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What makes the Ultra Plastic Sensor So 
Impressive?

The new proposed sensor is powered by ultrasonic frequencies, 
flow through capability, and machine learning expertise, 
streamlining sample processing. It utilises ultrasound technology, 
which has proven efficient in detecting microparticles in medical 
and field research requiring non-destructive inspection. When a 
sound wave matches a bubble size, it changes its compression. 
Similarly, microplastics in seawater are expected to respond to 
sound waves based on their size and composition. This technology 
has not been previously utilised in microplastic detection, making 
the proposed device revolutionary.

AOS researchers now plan to analyse different types of ultrasonic 
data to identify patterns related to plastic concentrations. 
By collaborating with university researchers and monitoring 
programs, they are working to develop a prototype best suited to 
accurately measuring plastic levels in water using sound waves.

While an in situ ocean plastic sensor is not yet commercially 
available, other research groups are also developing devices 
to address current challenges. For example, researchers at 
Northeastern University have developed a sensor based on 
optical systems that collects data for analysis, measures water 
temperature and salinity, and can transmit it to researchers using 
satellites. However, it can only collect limited samples, thus limiting 
its in situ use. On the other hand, the AOS Ultra Plastic sensor uses 
an acoustic flow-through system that can be useful in monitoring 
large volumes of water. 

Exciting Prospects and Partnerships

AOS has received National Science Foundation funding to develop 
this sensor and is in the process of patenting the technology. 
Once commercially available, they intend to sell it to government 
labs and monitoring groups, such as CalCOFI and the Okeanos 
Explorer. For most research labs, this device will be a one-time, 
durable purchase that includes additional replacement parts and 
software updates. The broad implications of this new Ultra Plastic 
sensor will be to accelerate the detection of microplastic pollution 
and help inform remediation and policy decisions regarding 
targeted clean-ups, fisheries monitoring, and other ecological 
needs.

This innovative device promises 
to revolutionise microplastics 
research by significantly 
reducing sampling time and 
enabling exploration of previously 
understudied ocean areas and 
water columns.
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MEET THE RESEARCHERS

Dr Jennifer Brandon 
Applied Ocean Sciences, 
Springfield, VA, USA 

Dr Jennifer Brandon is a climate scientist and an expert in marine 
microplastics. She holds a PhD in Biological Oceanography from 
Scripps Institution of Oceanography, University of California San 
Diego. Her research focuses on the temporal and spatial analysis 
of marine microplastics, developing techniques to identify and 
quantify them in various environments. Notably, her ground-
breaking study on the exponential increase of microplastics in 
marine sediment garnered global press attention and recognition. 
Dr Brandon’s expertise has led to numerous interviews with 
prominent media outlets such as NPR, The New Yorker, and the 
BBC. She has also served as a Price Postdoctoral Fellow in Science 
Communication at Birch Aquarium and has delivered hundreds 
of lectures, including as a National Academy of Sciences speaker. 
Additionally, Dr Brandon has provided valuable insights on marine 
debris and waste management to various companies and 
governments worldwide.

CONTACT
jennibrandon24@gmail.com

www.JenniferABrandon.com

@PlasticsJenni

https://www.appliedoceansciences.com/

Dr Christopher Verlinden 
Applied Ocean Sciences, 
Springfield, VA, USA 

Dr Christopher Verlinden is an expert in ocean acoustics, 
propagation physics, digital signal processing, and machine 
learning. He earned his PhD in Applied Ocean Sciences from the 
Scripps Institution of Oceanography, University of California San 
Diego. With a background in marine chemistry and materials 
science, he collaborated on developing empirical fault detection 
methods for composite materials. His research spans passive 
ocean acoustics and ocean noise analysis, with significant 
contributions to measuring ocean pH using acoustic propagation. 
With 14 years of experience in the US Coast Guard, including 
teaching marine pollution and environmental science, he 
co-founded Applied Ocean Sciences in 2019, where he serves as 
Senior Scientist and Chief Technology Officer. Dr Verlinden holds 
numerous patents for oceanographic instrumentation 
and maintains a TS/SCI level security clearance.

CONTACT
chris.verlinden@appliedoceansciences.com

https://www.appliedoceansciences.com/

@AppliedOceanSci

KEY COLLABORATORS
Dr Eeshan Bhatt, Applied Ocean Sciences

Dr Dimitri Deheyn, Scripps Institution of Oceanography

Dr Ted Argo, Applied Research Associates, Inc.
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