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Preparation of Clearing polymers for Deep Observation of Living Three-dimensional Tissues
(Graduate School of Engineering, Osaka University) OKaori Hayazaki, Daisuke Tomioka,
Michiya Matsusaki

Construction of 3D tissues have been attracted much attention in recent years for tissue
engineering applications. However, deep observation of the tissues by microscopes is difficult
because the tissues are opaque due to the difference in refractive index (RI) between tissue
components and water (Fig. 1A). Therefore, many researchers reported tissue clearing reagents,
but there is no report about tissue clearing at cell living condition. Previously, our laboratory
found that biocompatible Adenosine 5’-monophosphate (AMP) have clearing ability. However,
AMP required high concentration for the clearing, which showed cytotoxicity probably because
of high osmotic pressure (Fig. 1B). In this study, we prepared AMP grafted polymers as clearing
polymers, which is expected to reduce osmotic pressure (Fig. 2).
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Fig. 1. Schematic illustration of (A) the mechanism of tissue
clearing and (B) the suppression of cell death using clearing
polymers, which reduce high osmotic pressure.
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(1) R. Tomer et al., Nat. Protoc. 2014, 9, 1682.
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Fig. 2. Viability of normal human dermal
fibroblast after 90 minutes incubation with
Dextran (500 mg/mL), PLL (380 mg/mL),
and PGA (400 mg/mL).
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