|A-54

MSOT cluster analysis toolkit to objective
assess pharmacokinetics and
biodistribution of clinical biomarkers

B. Hoffmann, R. Gerst, Z. Cseresnyes, W. Foo, O.
Sommerfeld , A. T. Press, M. Bauer, M. T. Figge

01/09/2020

MSOT cluster analysis toolkit to objectively assess
pharmacokinetics and biodistribution of clinical biomarkers

Biamca Holfmann', Ruman Gerst™, Zodtan Cseresnpes’, YWanling Foo, Ciiver Sommeerteic ™, Adrizn T. Press™, Mechael Bavers* and Marc Thilo Figge

2 Institude for Watural Product Rewearch and Infection Blology - Hang Kecell Ingtituge [HEI], jena, Germany

Multispectral Optoacoustic Tomography (MSOT) New signal-oriented analysis approach

* based on light pulse illumination and thermo-elastic expansion of tissue  +  signal intensities are analyzed
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Study aim: -
+ guantify liver function based on signal of biomarker 1CG in MSOT images  ~ biedistribution of signal kinetics can be visualized for each animal
= periteneal contamination and infection (PCI) model of sepsis

*  healthy [Sham) and diseased (PCI) animals * weighted average curves (WAC) of cluster centers with net increase
* for each animal: weights are frequencies of pixels in cluster centers
MSOT image pre-processing *+  AUCs of WACs serve as quantitative measurement

= needed to resolve issues specific for M50T image data

= rigid registration based on water channel to reduce motion artifacts

= z-transformation of intensity values for inter-scan comparability

= smoothing by averaging and downsampling (smoothing factor 5) in time
domain to reduce breathing artifacts
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= conversion to time derivatives to deal with negative intensity valuas = o ﬁ’a
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Limitations of current MSOT Image analysis _
= Sham and PCIshow significant differenences in pharmacokinetics
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= noexpert knowlsdge necessary

: = Implementation as ImageJ plugin Mcat
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* multiple parameter sets in one run
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—— - + effect size between Sham and PCI i
+ even small positional changes lead to highly different intensity values stable er wide range of L
= tissue-oriented analysis prone to user bias and often not reproducible smoothing factor s and k-means k LI
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