Developing robust and sensitive detectors for
high resolution medical photoacoustic imaging

Isobel Henderson', Dylan Marques'?, James Guggenheim':%3

1: School of Engineering, University of Birmingham, Edgbaston, UK

UNIVERSITYOF 2: School of Medical Sciences, University of Birmingham, Edgbaston, UK IMAGIN E+
.. BIRMINGHAM 3: Dept of Medical Physics and Biomedical Engineering, University College London, London, UK IMAGING SCIENCES NETWORK

1. Photoacoustic imaging B 3. Detecting ultrasound: Fabry Perot sensors

Photoacoustic imaging is a non-invasive imaging Ultrasound can be detected with a Fabry Total sensitivity = Optical sensitivity *
technique. Perot sensor: two mirrors separated by a Compressibility

spacer. The thickness of the spaceris

It relies on the photoacoustic effect, where light is used modulated by acoustic waves. Typically, polymer is used as the spacer

to excite biological tissue, producing ultrasound waves. piverd [ e Corea material, but glass may be a better option...
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Photoacoustic imaging is well suited to imaging The thickness of the spacer can be calculated
vasculature due to the high optical absorption of by measuring reflected light intensity from Custom made Off-the—sfhelf
haemoglobin. the sensor. potential

Figure 2: Absorption 4. Optical SenSitiVity
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against wavelength. The optical sensitivity of an FP sensor The FP sensoris illuminated with a Gaussian

nemegionn ~wiegen  H1aemoglobin has high depends on the sharpness of the fringes | beam, which has a certain spot size, depending

absorption in the
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low absorption. Weber against wavelength is measured.

2016. If the spot size used is too small, the fringes
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Ogunlade 2025. el ' 4 improved optical __| S size, which should be kept small to ensure the
sensitivity. OO e sensor response is multi-directional.
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2. Clinical applications

5. Acoustic performance

Acoustic sensitivity of glass FP sensors can be Key ta keaways:
characterised by noise equivalent pressure
(NEP), which indicates the minimum
detectable signal over noise.

Clinical applications of
photoacoustic imaging

include:  (Glass sensors have been successfully

used to measure ultrasound signals
Detection of breast

cancers Figure 8: NEP against N Initial results show glass sensors have

Determination of element size for different 100 | PVoF ] comparab[e sensitivity to po[ymer ones
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6. AreaS for Fabricate new Develop handheld

sensors to improve Address delivery of Build prototype and imaging system,

fu rt h er sensitivity, and test Sé'f:;rtzszd :;?;Ei test using phantoms focussing on
standard of off-the- & and tissue samples accessibility and

research shelf products mode fibres sensitivity
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