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Development of composite materials of self-assembling peptides and proteins
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Conventional cell cryopreservation media have problems such as contamination of frozen
cells with pathogens by serum and unintended cell differentiation induced chemical ice-
inhibition molecules. Additionally, the cryopreservation of three-dimensional(3D) biological
models, such as organs and organoids, requires scaffold materials capable of maintaining
cells in a 3D structure. To address these issues, this study aimed to develop a serum-free
cryopreservation medium using a hydrogel based on self-assembling peptides with excellent
biocompatibility and mechanical strength. We devised a cell cryopreservation gel that
incorporating sericin protein, a known cell cryoprotective agent, into Self-assembling
peptides gel, which is composed of amphiphilic peptides. However, self-assembling peptides
gels showed precipitation issues in protein containing media. To overcome this limitation,
we designed a novel supramolecular gelling peptide, by optimizing the arrangement of the
hydrophilic moiety. This peptide forms a stable hydrogel in the presence of sericin protein.
The physical properties of the composite material comprising the hydrogel and sericin protein
were evaluated. Storage modulus measurements confirmed that the material possesses
sufficient mechanical strength to support cells. The hydrogel developed in this study is a
promising candidate for cell cryopreservation, offering a novel solution through its ability to
gel upon complexation with sericin protein.
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