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Abstract

BETR , ERESHICHSTRIERECHLELEON ZHEAENTVS . ChETOBREGHE
BENPOLTH 2128, ThICHREI2RREIEDY Z2BA , BEHORENSABEZHAELEE
AERENEEETNTVS COBLEERREG , RT—FEZENDEEZRA TV S EBBEORE
ICEBBDIENS , BEVEREANODHFEREL .

THAEOBFEERTORREUTICRT .

MBEREIFROTFT (Y 1ZAVTERRT S MEEEREEZ , Ti-6 AH4VESEL
MTHERLETAY212AVTEREE<SERE TEDEZHSHICLE .
QF2VEERTAVIIOKREICRILFIRFZREYMSH , ThiZKY | EEEOREZ0.1
CORETHMEAREIEZRLE . BER , BRBEAEN HREOEBELEICENDL S BHEE
RETHCODVTHRFALTVDIRAETHS .

B)F R EERTFAVIIORKAICEERTFZMY ST , ThICEEZHNMTD&ICKY |
EHZMIRTPEEZERLE . 2hthZ2fAL T, BEEOBRERBHE—RZEFHITZ &
NFagEkcEeEZRLE . ¥z, FEM

BICLY)  ERERBE—ROBEFHHIZNE—2ZHEML , ThAERRAEREZERLE.
GELZDRRBEANEL NS | EFE NREHMMEFMI (NHDF ) 8 LU E A AR ( MCF-7
) DIBEETOL . TORBR, MBERRIC NIIRNBENREKELBDIIENPSHEBSIZ . B
R, EREMREEEL T, ANAMBRAICHTIMECLSD AEMEN RENL .
SHBECNSORREFAL , FEUAEEFAL BRERORRAL MRS — MERBWMOR
RICRWETCFETHS .

Recently, many new treatment methods have been introduced in the medical field. Previous
treatments have focused on symptomatic treatment. However, the era of satisfaction has come to
an end, and regenerative medicine aimed at radical healing of the affected area is drawing
attention.

A summary of the results is shown below.

(1)1t was clarified that the cell culture operation, which is usually carried out using a polymer dish,
can be carried out without any problem even if a dish made of Ti-6 Al-4V alloy ELI material is used.
(2) It was shown that the temperature of the culture surface can be controlled with an accuracy of +
0.1 ° C by attaching a Peltier element to the bottom surface of the titanium alloy dish. Now, we are
investigating how the application of thermal stimulation affects the proliferation of cells.

(3)A piezoelectric element was attached to the bottom surface of a titanium alloy dish, and a
voltage was applied to the piezoelectric element to excite the culture surface. And we showed that
it is possible to control the natural vibration mode of the culture surface by using it. In addition,
FEM analysis analyzed the pattern that controls the antinode in the natural vibration mode, and
showed that it is feasible.

(4)Normal human skin fibroblasts (NHDF) and breast cancer cells (MCF-7) were cultured while
applying various thermal stimuli. It was clarified that the response to heat was significantly different
between the two. Specifically, it was shown that breast cancer cells may be less resistant to heat
than normal cells.

We plan to utilize these results to work on the maturation of stem cells and the development of cell
sheet preparation technology using titanium alloys.
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Stem cell maturation using a dish—type metal cell incubator
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1. PR EEOBE

RIATIE, EESFICBTSABEICHELZLONZHEASINA TS, CINETOREIEFEERENFDTHO =, TNIZHR
THRRIEIEDOVEDR, BMORANGR BZEEL-BEERMNEIESINATVS. COBEERE, FF—TRLEEDMELR
ZTWAIREERBIEDRBEIZE LD END, BIEVERIE~NDEAFEHEREL.

AAEDEFEEFTORRELUTIZRT.

MBEEERPFEDTv 1AWV TERT HMEESIEAEE, Ti-6 A-4V 52 ELL M THEELET v a7 AVTHRIEEE
M TEAHIEEFBHLAICLE.

QF BT TV AQERICRIVLFIRFEZRYMIT, ZTHICKY, IEBEDEEFL0.1°COREE CTHIH A EERZ %R
BT, BREEAELHBEOBIEMSEICEDLSTEEERIZTMNIDVWTRIFLTWAIKETHS.

@F A EEH T AN ERICEERFZWYMT, ZNICEEZMMTEIEICLY, IEEEREMIRTIEEF(FEL:. ShT
NEFIALT, IEEEOBRAEIRT—REHMHTEENTTEELIEE R, £, FEM BBiTIc&Y, BEIRBE—FOEZEIHT S
INA—V %L, TRARIRARELCEERLT -

(DTE 7 DEREZE 5 LMD, IEFE LSS (NHDF) 8 KU E A AMEE (MCF-7) DIEEE{Tof-. TOHRE, mEILE
12 ®FBIEBENKREETDZENALSMEL -, BEARMNIZIE, EEMEELLELT, ILAAMRRIXE T B EIZS S ATREED
=Y (N

SHRIFINSOBREZFAL, FAUELEFAL-HHEO R EMES —MEARE T ORRICRYBTD FETHS.

2. MARREEOBE (R

Recently, many new treatment methods have been introduced in the medical field. Previous treatments have focused on symptomatic
treatment. However, the era of satisfaction has come to an end, and regenerative medicine aimed at radical healing of the affected
area is drawing attention.

A summary of the results is shown below.

(DIt was clarified that the cell culture operation, which is usually carried out using a polymer dish, can be carried out without any
problem even if a dish made of Ti—6 Al-4V alloy ELI material is used.

(2) It was shown that the temperature of the culture surface can be controlled with an accuracy of &= 0.1 ° C by attaching a Peltier
element to the bottom surface of the titanium alloy dish. Now, we are investigating how the application of thermal stimulation affects
the proliferation of cells.

(3)A piezoelectric element was attached to the bottom surface of a titanium alloy dish, and a voltage was applied to the piezoelectric
element to excite the culture surface. And we showed that it is possible to control the natural vibration mode of the culture surface
by using it. In addition, FEM analysis analyzed the pattern that controls the antinode in the natural vibration mode, and showed that it
is feasible.

(4)Normal human skin fibroblasts (NHDF) and breast cancer cells (MCF-7) were cultured while applying various thermal stimuli. It was
clarified that the response to heat was significantly different between the two. Specifically, it was shown that breast cancer cells may
be less resistant to heat than normal cells.

We plan to utilize these results to work on the maturation of stem cells and the development of cell sheet preparation technology
using titanium alloys.
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