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Application of Collagen Nanofiber Sheets in Advanced Medicine

88 [BBF TOKUNOYoko  PIHH {##k UCHIDA Kenya

BAERVENCER (BBER) BEOLEERICAIT, I7—T7 UMEOMERREIEA TS,

EZlE, ILVMOREZVZ(ES) EmxAWELERTT, 2BEOIZ—7 >+ /774N\—>—MNUTF, 257
Vy—NERRE) ZFAEL, EREZEDTWD, —DBIE, HTRBEDY, EAEE#BEREMLEZ3%RT (3D) BRDb
DTHDo WEDT77AN—FBE7OCATN\YRUVTEEEFRBEHEZMIZIL, BICSEIONIAEET Y T THIE
T, B (ZL) MENREER TS, D8I, RBHIAZKIDRS, E£ZMAMEZIEE - IR TEZHDTH D,
A R—=I Y —KREICETERL, SVWEBETANAMBEEZERTE .

The trend toward application of collagen materials in areas of advanced medicine, including regenerative medicine and precision medicine, has
accelerated recently with the goal of practical application.

Toshiba Corporation has developed the following two types of collagen nanofiber sheets fabricated using an electrospinning (ES) technique: (1)
a transplantation sheet that replicates three-dimensionally oriented structure of living tissues while achieving excellent handleability and biocom-
patibility through proprietary fiber adhesion treatment, and (2) a sheet for early-stage cancer diagnosis, which cultures cancer cells and visualizes
the gene activities in living cells. Experiments on prototype samples have verified that the former type of sheet transplanted into mice is effective in
suppressing skin flap necrosis and the latter type of sheet thinly formed on the surface of an image sensor can observe living breast cancer cells with
high engraftment rate. We are now actively promoting the practical application of these collagen nanofiber sheets.
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Applications of collagen nanofiber sheets fabricated using ES technique in medicine
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Flow of processes for fabrication of three-dimensionally oriented collagen nanofiber sheets applied to biomedical evaluations
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Comparison of stress-strain curves of oriented and three-
dimensionally oriented collagen nanofiber sheets in dry state
obtained from tensile tests
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Results of dynamic viscoelasticity measurements of three-dimensionally
oriented collagen nanofiber sheet in hydrous state
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Hematoxylin and eosin (H-E) stained images of tissue sections of rats
collected one day after subcutaneous implantation of prototype samples
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Images of skin flaps of mice with and without subcutaneous
transplantation of prototype samples observed seven days after

WP AL AT, REZWNRH 2T o7, Ty FDK
NICHIE L CARERNBOGE TR B 5B LR R, dlo
a5 =7 U LRARYVICHN, BuRIERZRIT, B
Micas—rvy— kT 2REERER Lz, B5()
i, Bl HRRICERIL 7T h 2~ ¥y v - o
AV (H-E) THRELTBIELIERERT, HERAT
&, A= UIER G, MREGAICRES, TTRD
ag—7 v ARV (RI5(D) 1Kk, a5—7 vy —MiN
TR ECHIMEA L TR Lz 2 Lo tiEsE T & 72 (X15(0)),
IheDRE2 AP THEBO—DLLT, S|, HEFEE
(EE) oBEEIGHICHT, w9 REHWEKE7S5y 7T
BB kD, K EBE~ORELTMLZ, R6I,
BHETH%R D7 7y THBLORERN LB EETR T, 3D
A== EBIELGE LML A TR
TAER, BiELZWEAE, 79y TOEMICBOTEE
PELAEALUZBEW L2V T7 BB 5018, BHELSS
&, REOBEILSIGISN 2R RATR CE I, £z, Ffi
THEOAT 2B EICR L TH N FU VR RIFThH -T2,
Stk, HBG LB OTRE I 2B L TDIR

BZLEa2—Vol. 79 No. 3 (202445A8)



: EETFEAR
UL

YA AR
EABEA
A5—rYy—h

| LCASHM#

LCASKE
3
AX—Ttt— -\ A B C/Y

ICL B BEHERER BACADEICAREDZERA

K7. £FHDAMBBEERRTDIHDLCASEZDIFEY—
A A=V =R CGEWRRa T =7 vy — 2B THIET, B
AfiiEZE S — bOMPEICEEE ST, ESEEHETE,

Outline of live cell analyzing system (LCAS) and its culture sheet to
observe living cancer cells
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