
School of Engineering

Precision Measurement in Low-Volume 
and Microfluidic Systems with Lock-in 
Thermal Imaging

Sensors and Measurements Systems Group | NanoLockin GmbH

Photonics4MedTech Workshop

10th of September 2026 | Mathias Bonmarin



1. What is Lock-in Thermography (LIT)?

2. Flow Analysis with LIT 

3. Pipette Volume Measurement with LIT

4. Questions and discussion
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What is LIT?

ZHAW School of Engineering | Institute | Document name 3Using Lock-In Thermography to Investigate Stimuli-Responsive Nanoparticles in Complex Environments, 

IEEE Instrumentation & Measurement Magazine, vol. 24, No. 4, (2021) 

 

Advantages

– Non-contact

– Imaging technology

– Sensitive

– Versatile

Applications

– Photovoltaic

– NDT (CRFP, wind 

turbines,…)

– Nanomaterials
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Applications at NanoLockin GmbH



Flow Analysis with LIT
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Contactless measurement of flow rate in microfluidic channel

Infrared image of heated microfluidic 

channel

Channel is heated and the heat is 

analyzed by an infrared camera/sensor
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Flow Analysis with LIT

Flow rates between 0.25 and 1500 mL/min tested

Extracted data can be correlated to the flow rateMicrofluidic channel dimensions:

Width: 1 mm, Depth: 0.5 mm; Length: 30 mm

 

No limits in size of microfluidics channels
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Flow Analysis with LIT

Measurement of multiple positions 

Infrared image of microfluidic chip with 

multiple channels

Multiple channels and positions on the 

chip can be analyzed at the same time



8ZHAW School of Engineering | Institute | Document name

Flow Analysis with LIT

Comparing multiple channel microfluidic chip

8 Channel microfluidic chip

Non-transparent microfluidics

Comparison of flow rate in the 8 Channels
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Flow Analysis with LIT

Detection of trapped air bubbles

Trapped air bubbles can be detected in 

the microfluidic system

Air bubbles
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Pipette Volume Measurement with LIT

Heating sourceInfrared sensor

Heating sourceInfrared sensor
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Pipette Volume Measurement with LIT

Thermal image Lock-in thermography image
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Pipette Volume Measurement with LIT

12

Empty pipette tip Pipette tip with residual liquid 
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Pipette Volume Measurement with LIT
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Pipette Volume Measurement with LIT
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Example Industrial collaboration
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Mathias Bonmarin

mathias.bonmarin@zhaw.ch

Thank you for your attention!

NanoLockin GmbH
c/o Colab Fribourg

Route de la Fonderie 2
CH - 1700 Fribourg

www.nanolockin.com
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