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The high biocompatibility and easy ?rocessing capability of silk fibroin
(SF) can facilitate successful scaffold design in biomedical research and practical applications,
including cell transplantation therapy. The porous SF sponge with high hydrophilicity also serves as
a transporter in drug delivery system because the SF sponge is suitable for absorption, retention,
and gradual release of pharmaceutical aqueous solutions. Furthermore, the cryodevice derived from
the SF sponge can be optimized for minimum volume cooing vitrification of large cell complexes or
tissues composed of different cell types (e.g., rat pancreatic islets or bovine cumulus-oocyte
complexes). This system requires prompt minimization of exposure to the highly toxic vitrification
solution around the cell masses immediately before cooling in liquid nitrogen to guarantee the
extremely rapid cooling rate and high post-warm cell viability.
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Solid Surface Vitrification (SSV)



1)

(FDA/PI) Invitro

(GSI9)
In vivo
(Nakayama-lwatsuki et a., Islets, 2020) SF
VEGF
(Yamanaka et al., Transplant Proc, 2021)
2
aECM
(GSIS) (Nakayamarlwatsuki et al., Cryobiology, 2021)
(FDA/PI) (GSI9)
o p
(Nakayama-Iwatsuki et al., J Tissue Eng Regen Med, 2021)
(3) CcocC SF
SF
SF cocC IVF
(Nakayama-Iwatsuki et al., Theriogenology,
2020) CcocC
IVF
10% (Chinen et al., Cryobiology, 2020) IVF (1cslh)

(Hochi et al., JReprod Dev, 2022)

Cryodevices developed for minimum volume cooling vitrification of
bovine oocytes (Hochi, Anim Sci J, 2022) Silk fibroin sponge as a cryodevice combined
with transporter and scaffold functions in cellular transplantation (Hochi and Tamada, Silk Fibroin: Advances in
Applications and Research, 2023)
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