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Observation of the Fibers Constituting Calcium
Alginate Hydrogels Using Fluorescence and
Electron Microscopy Techniques
Minoru Aoyagi*', Naoki Fukuda*?,
and Takahiro Ueno™*

*1 Department of Electrical and Electronics Engineering,
Nippon Institute of Technology, 4-1 Gakuendai,
Miyashiro, Saitama 345-8501, Japan

*2 Department of Mechanical and Precision Systems, Teikyo
University, 1-1 Toyosatodai, Utsunomiya-shi, Tochigi
320-8551, Japan

Calcium alginate hydrogels are used in numerous
applications, such as tissue engineering and food processing.

Calcium alginate hydrogels are thought to have an egg-box

structure, and several studies were conducted to verify this model.

In the authors’ previous study, fluorescence microscopy was used

to investigate calcium alginate hydrogels prepared using sodium

alginate, calcium sulfate dihydrate, trisodium phosphate
12-hydrate, glycerol, and purified water for ultrasound phantoms.

The study indicated the presence of fibers in calcium alginate

hydrogels. Because these fibers could not be extracted from the

hydrogel, they could not be further analyzed. In this study, these
fibers were extracted from calcium alginate hydrogels by staining
them with a calcein solution that is a calcium indicator. The
extracted fibers were then observed using fluorescence
microscopy, scanning electron microscopy, and scanning
transmission electron microscopy. The fluorescence microscopy
and scanning electron microscopy results revealed that the fibers
exhibited bamboo-like structures containing cavities and bamboo
joints. The scanning transmission electron microscopy results
indicated that the building blocks of the bamboo-like structures
were likely molecule-sized structures. Each of the micrometer-
sized bamboo-like structures and molecule-sized structures
formed a network. Thus, the water incorporated in the calcium
alginate hydrogels was likely retained by these hierarchical
networks. Therefore, the extraction method of the fibers and their
bamboo-like and molecular-sized structures were visually
demonstrated in this study. J. Fiber Sci. Technol., 79(12), 288-
296 (2023) doi 10.2115/fiberst.2023-0032 ©2023 The Society of

Fiber Science and Technology, Japan
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