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Cell vibration stimulator with a magnetic beads and nano-vibration detector
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Abstract: We have been investigating mechanical cell stimulation which has the possibility to enhance the cell function
without any chemical and biological material. Cell stimulation system using magnetic beads attached on the cell wall has
been developed to investigate the enhancement of cell function with the vibration stimuli. A nano-meter order vibration
detector has been developed to detect the vibration amplitude and frequency of magnetic beads. The attractive force that
acts on the magnetic bead was calculated from the bead velocity in poly-alpha-olefin by based on Strokes' law. A reflected
laser by magnetic bead was measured to detect the displacement of the bead. The maximum force act on beads is 106 pN
with current of 2.0 A. It is sufficient force for the cell stimulation. A gray value of the reflected laser is the highest at the

center of the bead.

Key Words: Magnetic beads, nano-vibration, cell stimulation

1. %8

FAEREZ L0 —ARIRERIE L LTS 21 13H
BRI D R OB, o (bCEAs 8N, HERESR LS
DRI RERIE T E DB B ULERAI R Th 5. HWRE7
FL AN AR RE 2 15 M LT 52 E CEETH S Z L AR S
NTEY, xR EMTbI TS, Tz i3RI O
L BB MEEBIHNRICEE LFEEZED TV D, 2k
TOWFFRIZBNT, IEEE B E 255 kHz TEEHRE
BEAS T A — ML —Z OEHMU/NMES) (F /7 IR8) % 555E
AN AT I L 72356 Ml aeTs b ic 2 B e 5 2 5 Z &
ZFEIE LD, MR OB NMERIMIC L 5 60
7y, HERUE & ABBEENC A U AR AWIS IIC L B b DM
RSN TRV, 22T, BRE—AZMImcEE L
RERER A 525 2 LT X0 MR E B R B & £ N9
DAMMIRE SR &, R — X ftnsEhns )/ EH)
ERMT 57 IR R T RO EED TN D K
TIE, MRS AEE O A4 S RE & RS 2 E O R %
1T DTHET S,

2. Ak
2-1 MR EE

Fig.1 ICHIfR IR BRI S E 2 /R 4. 2 712 400 B & D oA
NEEE, BEOEBKT . PURHURRIGIC X - CTHik
A SR Y — XL ERA ORI E S, &
B THA LR EBNC L MRICHEES Lok 8
pm O E— X (micromer®™M) % #RE) <&, M4 B
F I HAEE E Lz, SBRCAICEIINT 2 A3 B O IRIE &
A B ST L2k, R Y — XORE)E
BLXOEIREZ (LI ENTED.

AEEIL, AREREMYTY 7 b ANSYS % VRS
RS R 2 L— 3 A FRICEREN L, ERAA I s
LR E— R R S8 5 DI+ R BRI S| % 34
SEBHD, BREEPARR CaTME L.

BE L7 C =7 MR ORI B 1L ihi4 7N 25 A D &
EHRKRTOISTHRAFNETHD. Fiz, REEIZL > THE
ARHIZEAT LT R ©— X & IREh A 5L 100 Hz % CiE#)
HHETH H.

Fig.1 Cell vibration stimulator
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Fig.2 Nano-vibration detector
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Fig.3 Experimental system
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