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Consideration of Spatial Configuration of Meissner Corpuscles (2nd Report)

(OTakayuki HOSHI, PHAM Quang Trung, Yoshihiro TANAKA, and Akihito SANO (NITech)

Abstract: Meissner corpuscles inside a fingertip are surrounded by a microstructure related to friction ridges. The effects of
the microstructure were usually analyzed by using two-dimensional models. In this paper, the three-dimensional
configuration of the microstructure is discussed focusing on the relation with Meissner corpuscles.
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Fig. 1

Ilustration of microstructure in skin of fingertip.

(a) Assumption in 2D model. (b) Actual 3D configuration.
Fig. 2 Horizontal cross sections including dermal papillae.
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Table 1 Size of microstructure.

Height [um] Width [um]
Friction ridges 110 460
Primary ridges 700 120
Secondary ridges 200 120
Dermal papillae 150 110
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(a) 2D model. (b) 3D model.
Fig. 3 Developed FEM models.

(a) 2D model.
Fig. 4 Analyzed distribution of von Mises stress.

(b) 3D model.

ZEBLIELOTHS. ZhLDHENS, BITHH
IZH—TCRUVEE DO R ZRGET 5. FRRCE TEE 2T
W% X #ilh, FERCE AT/ % Z i, @S A Y
ET 5. AENIISHaAOEROBEEZ B E L, K&
& D8 (FERC 3 ARREDOVE) DOFTF IV AER
L7-.

2.2 fRHT

AR OE T & VT, SRR X FHOWEE
52 288608 2T 7. T VOAIE R X OV
IZOWTC, ZNENICEER SR OENMZRR LT,
BEEARE A 1 & L, RIEREZ Y 510 Fa & i 10 um #f
LiIAATE S & X A~ 40 um AT E) S H 77,
TFLHRRO XY BrElcBir 5 2 —8 A 0550
% Fig. 4 \OR" Y. WERBEOEMZTRTHOD, ~A
AF—/MEDFIET 2 B FLIUZ IV THRE O3
o=, Rz, Fig 4 \IZOMTR L7zBET 2 5L
HD X —BRIGHDOHRIT (b) DIEHI>NKEV. Zh
%, BTER [6] THIEMLIZ X O ICEAALBEOMEDE

WIERTA EEZ NS, RICHET D~ A A —
INMED RGO R Ko TERE)L S &AWL % X
BILTWD ETHIL, ZFOHBIZHS LT\ 5RENE
N 5.

3. BHYIC

AFa IR ENE D =R TeHE &~ A 2 —/MED
BIERIZ DWW CHBRERMNT 21T o 7. BAT A O
XY, AW KRTT DR LTV D AEE
PR RENT. L, KR THWET VIZEED
—EAGIY I LTIRBETH 0, BE RS DT R S
KRELSEESTIIANNDD. 5%, TETNLVOELHED
BRELEEITS DD, MOEMITOVT O %
HEDHDLTFETHD.

ZE Xk

[1] EFER: % v F, EFE, 2001.

[2] K. Dandekar, B.l. Raju, and M.A. Srinivasan: 3-D
finite-element models of human and monkey fingertips
to investigate the mechanics of tactile sense, Journal of
Biomechanical Engineering, vol. 125, pp. 682-691,
2003.

[8] miEFREw], Ik —=, ILIRFEFH: b MEIEEESE &
fih 2 AR AR AL O SRR, BOARER IR
#£ (C ##), vol. 63, no. 607, pp. 881-888, 1997.

[4] AOEPRES], ILHEKIY, FEEERER: & MESURIRD 7
FHIERE, RS (C W), vol. 71, no.
701, pp. 245-250, 2005.

[5] & &2, Pham Quang Trung, FH7E, EEFEA A
~ A AT —/IMEDZEMBLEIZ DWW T DELE, 5 13
[EFHI A BEIH SR AT AL T T L—va v
FBMEE 2 (S12012) FRSCEE, pp. 323-324, 2012.

[6] Abaqus,
http://www.3ds.com/products-services/simulia/portfoli
o/abaqus/latest-release/, last accessed on 27 Sep. 2013.

- 0668 -



	Consideration of Spatial Configuration of Meissner Corpuscles (2nd Report)



