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Abstract

In order to examine the properties of sheepskin for prevention of pressure ulcer, experimental works were carried
out using 8§ type sheepskin specimens. Applied pressure to sacral region, namely contact pressure, and tissue blood
flow in sacral skin of subjects who were stationary state in the dorsal decubitus on the sheepskin specimens were
measured at the same time for 40 min with the apparatus equipped with an air-pack type pressure sensor and a Laser-
Doppler tissue blood flow meter. Individual average contact pressures obtained from sheep skin specimens put
directly on the blank mattress were distributed in wide range of 4.65 kPa to 14.84 kPa, and individual average tissue
blood flows were recorded in range of 0.69ml/100ml/min to 2.60ml/100ml/min. Furthermore, the contact pressures
decreased considerably and blood flows increased as the surface fiber weight increased from 1330 g/m’ to 1600 g/m”’.
On the other hand, in case of the polyurethane mattress developed for prevention of pressure ulcer was overlaid with
sheepskin specimen, contact pressures remarkable reduced and standard deviations of blood flow indicated large
values. Thus we concluded that overlaying sheepskin on the preventive mattresses of pressure ulcer such as
polyurethane mattress is one of the effective measures from a viewpoint of prevention of pressure ulcer.
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Fig. 1 Photograph of sheepskin specimens.

: Sheepskin conformed to Australian Standard

: Unshorn lambskin annexed washable property

: Unshorn lambskin annexed heat-resisting property
: Standard lambskin

: Unshorn lambskin

: Unshorn lambskin annexed washable property
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: Sheet constructed from sheepskin pieces with size of
50mm X 50mm
: Sheet constructed from many small sheepskin pieces
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with size of 20mm X 20mm
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Fig. 2 Photograph of Laser-Doppler tissue blood flow meter (a)
and sensor of temperature, contact pressure and tissue
blood flow (b). Scale bar = 10 mm.
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Table 1 Construction of specimens.

Symbol of FL FT SFT SFW SFD

Specimen (mm) (mm) (mm) (g mz) (g/ cms)
A 31.7 28.0 26.5 1600 0.0604
B 40.6 36.9 35.1 1640 0.0467
C 382 375 352 1780 0.0506
D 84.2 41.6 37.9 1660 0.0438
E 29.8 28.8 254 1330 0.0524
F 315 27.9 32.6 1120 0.0344
G 133 10.5 9.9 420 0.0424
H 20.1 19.8 19.7 1030 0.0523

FL: Fiber length determined by scale

FT: Fiber thickness determined by WRONZ thickness gauge

SFT: Fiber thickness above the skin (Surface fiber thickness)

SFW: Fiber weight above the skin per unit area (Surface fiber weight)
SFD: Fiber density above the skin per unit volume (Surface fiber density)

Table 2 Contact pressure obtained from specimens put on blank

mattress.
Testing time: 40 min, Unit: kPa
Symbol of Arithmetic Standard Maximum Minimum Range
Specimen mean deviation data data
BL 15.64 0.24 16.10 15.27 0.83
A 9.72 0.18 9.96 9.39 0.06
B 8.93 0.48 9.72 8.21 1.51
C 4.65 0.19 5.00 4.39 0.61
D 10.26 0.10 10.38 9.98 0.40
E 13.63 0.49 14.48 12.90 1.58
F 14.18 0.13 14.59 13.90 0.69
G 14.84 0.64 15.92 13.79 2.13
H 13.03 0.28 13.49 12.66 0.83

BL: Blank mattress
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Table 3 Tissue blood flow obtained from specimens put
on blank mattress.

Testing time: 40 min, Unit: ml/100ml/min

Symbol of Arithmetic Standard Maximum Minimum Range

Specimen mean deviation data data
BL 1.18 0.06 1.24 1.06 0.18
A 1.76 0.15 1.94 1.52 0.42
B 2.47 0.22 2.82 2.26 0.56
C 227 0.15 2.44 2.02 0.42
D 2.60 0.26 3.10 2.38 0.72
E 1.46 0.07 1.58 1.36 0.22
F 1.25 0.30 1.58 0.82 0.76
G 0.69 0.11 0.95 0.61 0.34
H 0.78 0.12 0.95 0.59 0.36

BL: Blank mattress
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Fig. 3 Surface fiber weight dependence of contact pressures and
tissue blood flows in sacral skin. Error bar indicates
standard deviation.
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Table 4 Contact pressure obtained from specimens overlaid
polyurethane mattress.

Testing time: 40 min, Unit: kPa

Symbol of Arithmetic Standard Maximum Minimum Range
Specimen mean deviation data data

PUM 433 0.04 4.43 425 0.18

A 3.77 0.04 3.91 3.67 0.24

B 3.21 0.04 3.26 3.14 0.12

C 3.87 0.05 3.96 3.72 0.24

D 3.56 0.07 3.69 3.43 0.26

E 245 0.12 2.71 233 0.38

F 2.41 0.06 2.51 2.29 0.22

G 4.07 0.04 425 4.00 0.25

H 4.14 0.13 4.45 391 0.54

PUM: Polyurethane mattress for prevention of pressure ulcer
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Table 5 Tissue blood flow obtained from specimens overlaid
polyurethane mattress.

Testing time: 40 min, Unit: ml/100ml/min

Symbol of Arithmetic Standard Maximum Minimum Range
Specimen mean deviation data data

PUM 221 0.30 2.64 1.76 0.88

A 2.50 0.40 3.10 2.00 1.10

B 421 1.01 5.53 2.99 2.54

C 1.09 0.28 1.69 0.84 0.28

D 2.28 1.32 4.67 1.42 3.15

E 3.88 0.47 4.50 321 1.29

F 3.66 1.10 5.15 2.20 2.95

G 2.79 0.68 3.90 2.05 1.85

H 1.24 0.24 1.61 0.93 0.68

PUM: Polyurethane mattress for prevention of pressure ulcer
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Fig. 4 Relationship between contact pressures and tissue blood
flows in sacral skin obtained from blank mattress (&),
polyurethane mattress for prevention of pressure ulcer
(&), sheepskin specimens put directly on blank mattress
(HM) and sheepskin specimens overlaid with polyurethane
mattress for prevention of pressure ulcer (O). Error bar
indicates range of data.
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Fig. 5 Contact pressures and tissue blood flows in sacral skin of
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five elderly people (an average age of 65.4) lied on blank
mattress, specimen A put directly on blank mattress and
specimen A overlaid with polyurethane mattress for
prevention of pressure ulcer. Error bar indicates standard
deviation.

WaIC N, EEEAEDI/NS HEMEOELS DR v. Hl
ML, 79277y ML AICBIT L5540 D
1.5ml/100ml/min TH 5. et e B EAEIMEETE oo
OO Y =T AF VM AT, ARG )T
2.38ml/100ml/minll, 7L ¥ =y PLAICH—N—L A L
720 — ATl 2.70ml/ 100ml/min (2 Z N ZENHEM L TW 5D, 2
NS BRSO 1 O N FERAS L, BRI X AR
EARBMICF L TH Y, REBROZLUEDFER S NIz,

4. ¥

][]

BIEOFICHT LY —TAF O E2BGEET 5 2 &
A, 6FEOY—TAF Uy BIUMBHEOY -7 —
VEHEE LT, BEBFICL A ERET o2, WER, BE
DIIFFETAL T D B MAEFR T, Al b 2 Hefil
JE & AR I & MR R L7z, EBRE, SRlfe 79 v
7=y M LVAZEERN A LR OKRES T L Y v
XY PLAIZF=N=VL A L72E 028 2T o 72,

KEE T o<y FLAORICERBC YA, &3k
51 S NPT 3R WP 045 L7z, SEsikin
MEIZOWTIE, 79y 27<y L ALFRBRENPZNU T
fili % 7% 3R T4 0, M 2SI ) & R SRR A4 A
HEL7. R ORERT & OBMEAD S, SFWORIZE b
oo THEME R L, SRR 8009 2 B A58 5
Nz, BRE2RESBRELRY LY <y L ACF =N —
LA LZYE, BMEEZITRTORRTRIEIZHKA L,
2.41 kPa» 5 4.14 kPalZHEh L, il KA TR ICHER
L7z, PHHEMEREIEZ 7T v 7=y b L AICHEER V75
AT, A6 OB THIMAHD S, (i
AIETRTORBTRE % ) MARIM GRS EB A4 T

65



KIMURA Hirokazu, YAMAMOTO Takanori, KATAGIRI Mako, HIRAI Manabu, MATSUOKA Toshio, MATSUMOTO Yo-ich, NISHIJIMA Shigehiro

WB 2 EAURRE NI BEO R I X 5 EBRIR D
bR DIBRAER EABIZIF L CTH Y, FEERFEROZ Y
AR S 7z,

ABFZE ST 2 AR B B I BFJEB & THME L 72, e
RPN LI L LI D #EmER LY.

References

[1] Miura F (2007) “Zusetsu Koureisha Hakusho”, pp38-40,
Zenkokushakaifukushikyougikai, Tokyo

[2] Suzuku T (2001) J Text Mach Soc Japan, 54, P277-P282

[3] Miyaji O, Isikawa O (2001) “Jicchi Ika no ta me no jyokusou
kea hanndo bukku”, p6, Iyaku jyarnal, Tokyo

[4] Muraki R (2003) “Zaitaku Jyokusou taioh manyuaru” pp2-13,
Nihon iji shinnpousha, Tokyo

[5] Kaigawa K, Moriguchi T, Oka H, Inagawa K (2006) Japanese
J Pressure Ulcer, 8, 54—57

[6] Oyama T, Nishimoto S, Takeda M, Tsugawa T, Shimizu F,
Kamata N (2004) Japanese J Pressure Ulcer, 6, 35-39

[7]1 Oishi M, Kaji S, Kaji H, Tsuda M, Kusatake K (2005)

66

Japanese J Pressure Ulcer, 7, 124-131

[8] Ikeda Y, Ito Y, Ibe M, lizuka H (2004) Japanese J Pressure
Ulcer, 6, 582-586

[9] Kuroki H, Watanabe C, Minami Y, Terada M, Satoh S, Misao
H, Oku Y (2004) Japanese J Pressure Ulcer, 6, 320

[10] Akiyama Y, Yamamoto Y, Doi Y, Izumi Y, Nishijima S,
Kimura H (2008) J Mechanics Medicine Biology, 8, 33—43

[11] Kimura H, Inoue Y, Katagiri M, Yamamoto T (2005) R
Industrial Tech Research Institute, 19, 33—38

[12]JIS L 4004 (2001) “Seijinndannshiyouiryouhinnnosaizu”,
kaisetu, 4-5

[13] Landis EM (1930) Heart, 15, 209—228

[14] Bouten CVC, Knight MM, Lee DA, Bader DL (2001) Annals
of Biomedical Eng, 29, 153—-163

[15] Chang WL, Seireg AA (1999) Medical Hypotheses, 53, 141—
144

[16] Oyama T, Nishimoto S, Takeda M, Tsugawa T, Shimizu F,
Kamata N (2004) Japanese J Pressure Ulcer, 6, 35-39

[17] Ohura T (2003) “Jyokusou no tohtaru kea” p29, Medikaru
tribyuun sha, Tokyo



