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Proposal and Validation of Method for Measuring Vacant Space Distance
in Worn Sanitary Products
—Measurement of Vacant Space Distance in Worn Sanitary Napkins —
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Abstract : In this paper, we propose a new method that measures the vacant space distance between the human body

and sanitary products. The proposed method obtains the vacant space distance by subtraction between human body front

surfaces and sanitary products back surfaces. In the developed measurement device, the back surface of sanitary

products is measured using a laser displacement transducer on the inside of a partial human body model made of wire

netting, and the vacant space distance is obtained by subtracting the front surface of the human body from the back

surface of the sanitary products. To evaluate the method we measured the vacant space distance between the human

body and sanitary napkins. Evaluation experiments proved that the proposed method is capable of obtaining vacant

space distance changes by the differences of weight, crimping, and absorption for sanitary napkins.
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Fig. 4 Sanitary napkin (Sample No.1)

Table 1 Weight and crimping of samples

Sample No.  Weight (g/m?) Crimping
1 100 Ordinary
2 300 Ordinary
3 300 Hard
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Table 2 Laser range finder and XY -stage specifications

Laser Range Finder

Model KEYENCE LK-G500
Reference Distance (mm) 500
Measurement Range (mm) -250 ~ +500
Spot Diameter ( 2 m) ¢ 300
Repeatability (1 m) 2
XY-Stage
Model OZAK SEIKO SU45 X 50
Resolution (mm) 0.5

Fig. 5 Measurement area for napkins
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(51) SEN'T GAKKAISHI (3#3) Vol.68, No.5 (2012) 121



X

y Inguinal y g
/ groove \ S

< 1|2(3]45
Q '
8 y ’
= 2.7cm 6|7 8 9| -
g ' SHHE
& :
o — 101]1]1
= 1.4cm 1]2[3]a
& .
3 ) (1)1
o Bisector of 7/8|9]0
g abdominal = A
= depth ?'g\g‘.? 2
: Median
Line 1
Intergluteal L m
ol | | Back |
a) Vacant space distribution (Top view b) Segmented regions
p p g g

Fig. 7 Vacant space distribution (300g/m’ - Dry) and Segmented regions

W 100g/m2 O300g/m2 o * P<.05
20 [ &= ** p<.01 [ﬁ]

Vacant Space Distance (mm)

1 2 3 4 5 6 7 8 9 0 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
Region No

Fig. 8 Comparison of vacant space distance between IOOg/rﬁ2 and 300g/m’2 (Dry)

43 FT7XDEBICLDIFE yL Inguinal
X9 i, F%@ﬁf%i‘iﬁ&%%#ﬂe‘/ IBWTZERE ’ / groove \
FHUATTRETH 5 0 & RS 572012, W2 & B o ; 1

H—fﬁ%@ﬁﬁ#%&%ﬁﬂswﬁﬁﬁﬁ_bwéﬂ
WHEREZRLZZDOTH Y, KLY, EHFORENRL
LRI BV TH ERESAOFIETRETH L LD
MERENL, GHIRERICBVWTIR, BEFRLICASRS
B 7R Z2BE A OFLE A D3I L 2210 Td B AT,
F T X VYA S AN BN TIXER ORI X 5 22/
BOERPBE SN, 3R 2 (B 7)ICHAGE 3 1322k
M INNEWVHIA RSN, 22 TRESIS, FHH

(ww) soueysig aoeds Juedep

@ﬁﬁ’i%#%%#%’ﬁﬁ?%# B RACL 1
[ 7(0) D X 5 12508 S 7 B4R O E 2B 2 ko, rerglutes
FE % ORLEE & IR A EH & B TR R RS SO % AT Cleft

Tole, TOME, EHXOBRELFHBOLHAHICE W
THE(F(24,4.41)=1.97, P<0.05) 538N, L EILEK
OFER, FHIE S, 9, 13, 14 12BWVTIEEHK 3 12 EEE

2OZERAKE L, FE 1, 15ICBWTIERE 2 1R EHEORBIMIOFEB THL I L2, RECHEN:

BE3OBEARECZEFHL 2R -72(K10). L FHIRTIREFOEN ST ICONERNRA L, —H,

FEOMEIN S, 9, 13, 14IETEITEFICL DRI NEKE KRBT ORKBENOFIRIZ B W TIE BRI KT 5

WCHENZEETH Y, —J5, 11, 15 EICKBEE 2 EAURBE .

Fig. 9 Vacant space distribution (300g/m’ - Hard
crimping - Dry)

122 SEN'T GAKKAISHI($#3Z) Vol68, No.5 (2012) (52)



Vacant Space Distance (mm)

OOrdinary &lHard

RegionNo

Fig. 10 Comparison of vacant space distance between ordinary crimping and hard crimping (Dry)

Inguinal

y{__* ‘K// vgroove \\\"‘ ”‘ .‘//

ey A ol ey :
\ Intergluteal

Cleft

(a) 100g/m’ - Wet

Inguinal

groove \ /

o ‘
\ Intergluteal

(b) 300g/m’ - Ordinary crimping - Wet

Inguinal

groove \

(ww) 2oue3sig 92eds juedep

R s
\ Intergluteal

Cleft Cleft
(¢) 300g/m’ - Hard crimping - Wet

Fig. 11 Vacant space distribution in wet conditions

4.4 RIROFEICELBHE

B 111E, 7% 2 25RMaE 2 W LR L 7= B oo 226
WOMERFECL DU TH L2 02 HRT L7720
(2, WRILIREB I 81 2 45 3R 0 22 B e 431 % 51 L 724
BThb, ML YRIUREBIZB VTS, WERIRRE L F#
BB S A ORI TTRECTH 5 2 L RSN L. G
WHERIZOWTHRIET 5 &, WTFhOREIIBWTHIE
FRIRREIZ L, WRICIREE I 31T B 22 B AR I 12/ & v
AL SNz, T2 TIEESICWHINO A L 5 750
ZAEICHGET A 7-@12, B & FARICK 7(b) D X 51
S N7 F IR O F I 2R 2 R, WAL OAG HE & 5H

WEERE T 2 SR ESEON TR 572, TORRE,

IO A & FIROREAEHICB W THEZEIT R L, &
MDA M T 5 ER RSB W THEEF(,7028)=
28.62, P<0.0)H D SN (1M 12). DL EoKREI Y,
FTXVOEBICE ST, WICREBICB T 2 2
BRIRREIC IR T 5 2 EAURIBR SN, F 7 F V0%
MAF A2 WL 72356, WG O =AM T 52 L2 X
DFTFUDTEL, ZRAWNT L LAFHIN
A5, S EOWILE (450) I2 B W Cid, BRIk~ %
g DI & BRI OB RE WRERE 2o 7.

** p< 01
20
% %
15 -

1
I

Dry Wet

Vacant Space Distance (mm)

Fig. 12 Comparison of vacant space distance between
dry and wet condition

5. # &

B 7% R L e EOfE M A L2E
AR E DRI S 5 ZEB 04 %2 5HIll S % 729012,
MNED LMK & Wk D FHIZR A 5 22W R 2 H T 5
W7k eREL, FUEORLZLM 2D 7% 0 2%
RUTRE L 72O RMEEL 72, 135 N 72RER I
UTomh)Ths.

(53) SEN'T GAKKAISHI (3#3) Vol.68, No.5 (2012) 123



(1) EHCEMEL 2 AR Z v, L —— T
LV EHIE AT 2 o 725, SO W TR
F=F OREPFEL L D00, NMEEEIZIK & %R
HIIROFHHZWHETH Y, TR 0EGPH %
BT 2 BT RECTH 5 2 & DHER S 7z,

(2) BFDRL 2+ T F V1B WTd =R/ oI
WBHHRETH Y, FHOEE, ST oRMICLDY
ZERamd 2 b L, HA oM Ey, FIB2E L
BT BRSBTS 2 EIRATRE S /.

B) EEDODREORLLFTXF BV TOIRELN
P L B Z2BEHINETTRETH Y, PR oKL, +7
FUEBEOMEIL X o TEBESMITEILL, £ik
WP E NI BB TIZESEDIE BT Icoh
ZERRASIRA U, 1S R I 30 5 00 28 A o s S
BOWTIEZERAE KT 5 2 LRI,

(4) BHEIREED F 7 F V2BV TH Z2RE0 4 oaHlZ
WEETH D, FHORKE, WKEDFTF U IZE
WL, SIS 2b 53, BIRIREB I B A
WA 52 EDRBEI NI,

VL ofEE» SR CRELZZFEICLD, fERIEH

WET & o 224 F T & AR B 0 22 B 525 A 2 5100 Ak

ThbHI ENEESINT.

WAMICEALER R T 2700121, §9ETh R

QZERRE AT OWAF 72 TRIA T TH Y, Bk

W55 & OFRE 4% S HICHMICHIZES 5 2 L A% H
HThbEEZLNS.

# OB
ZeB RN E O RIS TRV 2Rtk a 7 —

ZOWNFG R, 7% 6 A Stk At o 4y v fi s
RIS CEHH L B Sy,

124 SEN'T GAKKAISHI(##3Z) Vol68, No.5 (2012)

Lo Ly, PRk, 4

10.

11.

12.

13.

. M. Yamamoto, K.

X B

. National Institute of Advanced Industrial Science and

Technology, Handbook”, Asakura
Publishing, Tokyo, p.461 (2003).

L. G. Berglund, and F. J. Akin, Tappi J., 80, 173 (1997).

“Ningen Keisoku

. K. Hosoya, and K. Sugihara, J. Health Science Research, 3,

18 (1999).

. K. Kinouti, Y. Kanaya, N. Sasamoto, and I. Nomiyama,

Faculty of Domestic Science of Otuma Women'’s University
bulletin, 14, 85 (1978).

. Y. Nakaho, and A. Tomita, Kaseigaku Zasshi, 38, 293

(1987).

M. Miyoshi, and T. Hirokawa, Sen i Seihin Shohi Kagaku,
42,233 (2001).

Iwasaki, and A. Horie, Tokyo
Metropolitan Industrial Technology Research Institute

Bulletin of Study, 4, 1 (2001).

. J. Wang, T. Furukawa, Y. Shimizu, and A. Konda, Sen’i

Gakkaishi, 50, 426 (1994).

T. Masuda, and H. Imaoka, Sen i Seihin Shohi Kagaku, 39,
46 (1998).

T. Masuda, and H. Imaoka, Sen i Seihin Shohi Kagaku, 39,
648 (1998).

T. Masuda, and H. Imaoka, Sen’i Seihin Shohi Kagaku, 40,
592 (1999).

N. Michiaki, H. Uchida, and S. Suechiro, Bulletin of
Kurashiki City College, 39, 93 (2003).

HQL, Japanese body size data book 2004-2006 (CD-ROM)
(2008).

(54)





