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Introduction Methods Conclusion & Future Work
DNA nanosensors are structures designed to monitor chemical Part 1: In Vivo ICG Study Diffusion of ICG in the brain extended to deeper tissue layers, while PS-
processes within the body with high precision, enabling real-time '_ DNA-ICG diffusion predominantly reached the brain's outer regions and
tracking of chemical reactions in the body at the nanoscale level. Sample Holder P1 P2 P3 P4 e o0 11 borders, particularly enhancing the contrast of structures such as the optic
DNA analogs, such as phosphorothioate DNA (PS-DNA) are also Scan 110G Fiter Conto 200 uM 100 M 50 M | ] — -.;:.,::':-:-" = nerve and the boundaries of the frontal and parietal-temporal lobes.
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sensitivity [1]. (H.0) | | - ldeal Contrast Agent For Improving Structure Visibility in the Brain
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% \I bl Fi_gure L A fluorescent Nanosensor Part 2: Ex Vivo ICG and PS-DNA-ICG Studies Image Analysis > Visualization of fissures, border, etc.: PS-DNA-ICG
with - a DNA scaffold developed to track
ol the release of acetylcholine [2]. | - m _— = » Photoacoustic signal acquisition and processing Possibilities that could explain difference between diffusion/signal
o _ _ _ _ _ AN _ » ICG, being a smaller molecule, penetrated deeper into the tissue but
Photoacoustic imaging (PAl) Is a non-invasive, emerging I 4 1 ’ Tl > Image reconstruction with reduced contrast due to its widespread distribution
Imaging modality with applications in biomedical research [3]. ) S mmp —DQ » Segmentation for signal intensity quantification > Differences in size between ICG and PS-DNA-ICG may influence their
Existing PAI platiorms enable imaging at the molecular level and N v " | _ _ _ o _ L clearance from the brain and affected their diffusion patterns.
high-resolution visualization of various biological systems like the N — = » Maximum intensity projection for 3D image visualization 3. The attachment of PS-DNA to ICG possibly enhanced the stability of
nervous system [3]. ReS U ItS the molecule, resulting in improved retention and reduced degradation
Contrast agents like indocyanine green or ICG improve the _ _ | within brain tissue.
visualization of structures or chemical processes [4] acquired Part 1: In Vivo ICG Study Part 2. Ex Vivo ICG and PS-DNA-ICG Stu_dles | o o
through imaging modalities such as PA[ — _ élgg Signal Intensity Results in Various Brain Regions Future Work
Photoacoustic imaging (PAI) is a non-invasive, fast-growing N . Conducting real-time in vivo studies and clearance studies in vivo to track
imaging modality with applications in biomedical and clinical 25 UM Sample Tube ¢ o contrast agent distribution and elimination over time will be crucial steps
research [5]. Existing PAI platforms with high sensitivity enable S § o for the continued development of ICG-based DNA contrast agents in
imaging at the molecular level and high-resolution visualization of rinary Sonatosersory Area B % I I photoacoustic imaging that would set a solid foundation for the
various biological systems like the nervous system [5]. Side View S o —~ - - development of ICG-conjugated DNA nanosensors.
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invasive injection method, enabling cerebrospinal fluid (CSF)- iRGraan Initial analysis to determine optimal wavelength for scans Referen ces
facilitated delivery and diffusion of substances such as contrast Absorpiion Spectra of PS-DNAICG and ICG at Varying Prefrontal cortex [1] R. Saran, Z. Huang, and J. Liu, “Phosphorothioate nucleic acids for probing metal binding,
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