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The Correlations between the Volume of Urine, Humidity and
Discomfort in the Disposable Diapers for Infant Use

Kazuko ToyoMa

Seivei Women’s Junior College, Akita 011

On the properties of wetness and steam of disposable diapers for infant use, I had already
concluded that the fundamental problems with diapers originated from temperature and humidity.
So I tried to measure the correlations between hourly changes of temperature, wetness, mass and
thickness of the diapers and discomfort, by using artificial urine on an adult’s hand.

Temperature inside the disposable diapers increased with time. In the case of small volume of
urinous influx, the temperature inside the disposal diapers increased with time. However, it
sometimes fell when the volume was increased to large amount. The relative humidity inside the
diapers reached at almost 9094 one hour after the influx of urine, irrespective of the volume, except
the permeable diapers.

Significant negative correlations were observed between the feeling of wetness and the tempera-
ture inside the diapers, and also between the temprature of influx and the passage of time.
However, when the largest volume of urine was used, the correlation between the feeling of
wetness and the temperature was significantly positive.

Evaluation of touch and comfort of the disposable diapers became worse with the increase of the
volume of the urine.

The feeling of the disposable diapers were almost ‘wet slightly’ or ‘wet.’
of the users feel wetness irrespective of the volume of urine.

This shows that many
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Table 1. Disposable diapers

Sample
Ttem A B C D E
Top sheet polypropylene polyolefin polypropylene
op shee . nonwoven
nonwoven fabric fabric nonwoven fabric
w
1
L absorbent absorbent
R Absorber fluff fluff
superabsorbent polymer superabsorbent polymer
Water proof polyethylene film polyethylene film

Size of product
length X width 48.3X31.7%X24.9 | 47.3X31.5X23.9
Xcrotch (cm)

45.1X31.4%21.0 | 48.0X31.3X25.0 | 48.4x31.7X23.8

Size of absorber
length X width 41.3X17.1X16.8 | 41.7X22.9X14.4
Xcrotch (cm)

37.2X15.0%X15.1 | 41.5X14.0X14.0 | 43.5X26.0X13.5

Mass (@) 46.5 51.0 48.1 42.7 51.9
Mass per unit

aros P (o) 0.067 0.087 0.071 0.064 0.096
Thickness  (cm) 0.70 0.67 0.62 0.53 1.19
Number of 42 24 48 39 42

diapers per pack

Table 2. Cloth diapers

Ttem Sample F G H I Cover pants
tevilon cotton
Composition (%) cotton 100 (surface) (reverse) polyester 100
100 100

Weave of fabric plain weaves v&gﬂ?gg k?lietttsed WZV;\Yi?) g double weave

Density of yarn Warp 19 18 19 2 7 19
Vem) T yegt 17 17 18 3 12 20

Thickness (cm) 0.038 0.039 0.053 0.093 0.326 0.150

Mass (g) 52.55 51.55 53.75 14.39 48.06 80.70

Mass per unit area  (g/cm?) 0.011 0.011 0.011 0.018 0.080 0.048

Air content (%) 80.7 81.2 84.9 84.6 83.7 76.8

Notes: F, G and H: ring-shaped (7033 cm), I: oval-shaped (30x16 cm) and Tevilon: polyvinyl chloride.

TH5E, BUDHNN=IRY 2T IS _ERAS
ZL723b0Thsd, BUD1IWEABUD I KDE
BEIZ1.9gh 58 3g THRBUDOHFbLT IcE
v,

Table 3 13ZEALICBIT 2 HHE & L TRE#RERH DK
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Table 3. Comparison of physical properties of disposable and cloth diapers

Sample Disposable diaper Cloth diaper
Item A B C D E F G H I
Air permeability (cm®*/cm?/sec) | 0.109 0.130 0.119 0.067 0.409 8.390 7.910 9.203 8.433
Humidity transmission (%) 1.08 1.47 6.38 1.58 0 18.34 15.20 10.21 14.74
Thermal insulation (%) 75.8 77.5 75.0 72.2 76.6 63.1 60.5 65.4 63.0
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Fig. 3. Change of temperature and relative humidity in disposable diapers
——, before experiment; ------ , when it is wet. @, A; O, B; X, C; A, D; A, E.
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Fig. 4. Change of mass and thickness in disposable diapers
~——, before experiment; ------ , when it is wet. @, A; O, B; X, C; A, D; A, E.
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Fig. 3 IR HR DB EIIEEBEHRICH > Tix 87.8
5 95.8% RHTHY, 1EERIREE%IT0.05 5
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oz,

49

) LEBBERBUOEIMN LN LN b LR
(1127)

NI | -El ectronic Library Service



Japan soci ety of Home Economics

BAARB<sE Vol.45 No. 12 (1994)
Urine 60 ml

38 Urine 30 ml 38 38

37+ 37
36 - 36 |-

Urine 90 ml

Urine 120 ml

38

37

36

35

34
X

33 \A

. 327

3)
£
= 31 314 \”\,
g J
g 30 30
= 29 29 29
8 28 8
mjt:—&n"27't:—&M“ 7 =—g.00" 21T ¢=—8.00*
26 26 | %6 T-F=3.40 2%t
S+F,=10.72**
255 25 25 25
[: 1 i E 1 Jd E | J r_ 1 1 1 ]
No  Inflow 1 Inflow 1 2 Inflow 2 3 Inflow 1 2 3 4
urine hr r hr hr

Fig.5. Change of temperature in disposable diapers with increase of urine as a function of

time
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DBOMEICLLLLT t=—6.775 6 —8.00 Nl
TINKETHBEEVBD LN, Thbb, 5K
DEBUDIIATIROBOM:EIC»»H LT, KAE
BB OWNBEFBEICERT L LR ENT.
ZNIEATLR%Z 3TCICIBD THAL TERT 520
IC—BECIRE FRE2TRTHE BN S, RENE

miE, TBEEERERRFOBREICIALNS, VW
P2, TNHNZ LIZEBOBROBEM BB L
TREROBNE L2 5,

B U ONBENOREERIC DWW TIZ ATREAR
1 BRFEREBIRIC RE DD W AIZ— I ERMER
#ARL72A, ALRA90mI, 120ml & SV i4icid
KEFEORVWOTTRZ2 T 2MEmrA LN, Rk
&R BRE O ZIGRE I L 2o Ra TR RERIC L 22
¥ER, ALR% 90ml AL 2BAICHEEIcHA 1
%KETHBEEI DO LNI2H, BRI IEEE
Ddr o7, Mo ALRBICIZFRERIC b BRI
LEBEFBDOLN o, oz iz, ALRR
AB#DIREZACIATIROEBEDG R CERRC
UNEEEYS 5, REEAKIIKB O O0EKE
BB DFHABOMEERIC L 2ERKRIEEL EOLE)
BERLERAL TEEEIALN L > bDEEZLL
nas,

(b) BT OMEEOBERZEL

Fig. 6 I3 REMMICHE ) MB U OWNIEBENEREIL
FRL7Z2LDOTH B, BEROKB U HO>WEEIIRIE
H67.5% CTHREIZ84.9%TH » 72, ATR#% 30ml
RALZZHBEIXICABLUNIEED ERAZRL 2.
W ATRA790, 120ml & %< % % & CRELIAIZ
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100 Urine 30 mliy40 - Urine 60 ml {9y -  Urine 90 ml 100 Urine 120 ml
//A
95 |- 95 | 95 —4 95
o——0
90 90} 90 90
A
S 8 85T 85 85
2 .
2 80 ) 80 | 80 80 [
=1
Z
[
2
S 75f 75 75 75 1
o)
~ ﬁ
70 | 0 70 F 70 ;/////,/*-—~——-*_-—————4*----*
k\x/x .————x//x \\ <
N——
65 65 - 65 [ 65 [
T-Fy=14.53" T+F=5.04* T:Fy=6.20"" T-F,=6.73**
S« Fy=176.36** | S-F,=61.63"" S-F,=28.7T1** S+F,=59.05**
60 [ 60 & 60 £ 60 C_
r 1 I r L 1 r 1 1 J E‘ . L 1 1 |
No Inflow 1 Inflow 1 2 Inflow 1 2 3 Inflow 1 2 3 4
urine hr hr hr hr

Fig. 6. Change of relative humidity in disposable diapers with increase of urine as a function

of time
@ A OB, X,C, A, D; AE

BiHEEE (A 3SR CEBENMETEZ2RTLDLH -
7.

R » ATRBEARRBOEEE R B9%) 0
BEDNED t REZ REINCAT- 28R, ALK
e b s, WTFNRDEELIBEICEEENED
Sk olz, ZHUTS5SMENH b, BEDLA%R
BLEVHDR TN HbZ L, F1EALT
LEDEICHHELBRY -T2 lzH E Bbins,

KICHA 1O EE, REDEDICrL2 DS
T CAMLUMNMIBBALEBELRLZRLLE. ZRRERE
BRI RS ooz iz k), MBUDOMHE DB
KD BB L TR OBE T o, 2, R
PRFELLR) >—DRBA L ETREN EALTRT Z
LicsdbnEBbns, FOBOBRELIZOWT
BRBY»E > TL—ELTBY, £0F kT
55,

BEOERZEICOWTENETNDREIC D Z R
EDZIGREEIC & 2B 24T - 1245%, #HAREMHE
IZOWTIZRED 30 £ 60ml DEAIF 5% K% T,
REAH 90 & 120 ml DFEIF 1% KETHBEELI DD

(1129)

FLROTHLICBENKTERTLNLH -7,

Lz, THZ EIFRENEINL 25AIC BT 5EE
DERAPBEETHHZLZERLTWD, F72, &K
FUCIRRENDZLICh b b T IRBRKETHEREEIA
Lz,

C &bhT 5 PR LIBEIEL, ALREICES
RN REMERAL CHUEBEN LRI LTI TH
S, THORRHE, BAKBORY) ZFLv— B
BHEE252 57200 (v 74 > RiEHRICEED
{LEW % ERE S IEM L THMILEEL S22 74 L
L) 2ILEIDOTH BRI, BELRZIH L
TWwaintBbins,

2T, BRETHA®B 11 7 AnIR (&) o 1:8H
DREZHEREZBEVCHELZ. 1 HOAFHRED
342555 659.2mlTHY), MNEFEZzZSEN1EY
720 oRE (CF¥)MEIL.6+22.0ml) #EHL 2R
i3, A 74.2+39.4 5 58K 131£36.4 ml DEH T
H5. —FH, FERUADIHL RN 1 ROPREIT
50ml &b INTWBY, LELOREIR, FERDSE
AERPIC L 2ARERRE 1S 30ml D25 5 5 @45
DERBICHL L TW5, &8, KHEIIH I REHRGES
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Fig.7. Change of temperature and humidity with increase of urine in cloth

diapers as a function of time

Cloth diapers+cover pant: ©, F; B, G; (1, H; A, L.

N5NT, ADREIZ 127 H 5 175 ml & IEFHIZ S\,

ZOHRIIEBOEIHALELPWIATTHY,
DRhICEERIFERL T TR EL T ICKE LS
L TWBRERTH), BUOHNOBATREIZERGIC
BEnwdonrtBbnr.

(©) HBUOWIRENRRZEL
Fig. 7 IR EBMMICHE D AB U ONIRE LIREDRK
RELEZRLDDTH S, HBLODOEAIT 2 by
DRET2RMEZEINLBEIRL RV RE
LTwb, 72, wFhaoBU Db 2h/—%
AL TWS,

BERDEFERNABL OHNIEEIL 25 5 5 28C
THDN, "WBUOWBELIZIZRIL TH -7z, Zhuc
ML TALRBAER 34) OEHEERZ, R, RE
I EOMOBPEOEBLOHWNEE G125
34.5C) NEHLFEABELBETH-72. T hbbAL
RBABERIIHRARDIBESIRIFELL, FBMOEK
DIGEIC L BIBEED LW Ehbh - 72,

1R EIEE R TIE AR 30 ml EANEEIC TR
RO RLENIBCERLY, GREBEAERE
R TERIGEALN L7, AR 60mlfHEA
DEEAIIGCHEM TIIRBICIEE LR 2RI W5,
BYOIEHIbT I ER L2, 2EREERI L

HERLLZLOPHBIUIRKBTHB, FEG
AEHIbTHIc 2C) THRLAE, HERHT FE—#
TEXLIHN, FREIFENLNI N KENT L,
IR&EHIFEAF Y P72 —7#HY 258 THWTW
L:0EE 0 3FEELI N IRIEL, FRELE
bREWLHIKE (BUOWIERE) »HEINLZ
LB Bbis, T bbb, HBUOOMEM
RPEENASOMEICL S bnEEZ LS, WICF
EGREIZ, BEETE2RLTWSD, i3, E
SHAH - IRBLD LB AZ L ERELII N LY
EDRBIZBUOHBRENFETLRLTWINEEbR
5.

d) MELOWIREDOEEZEIL

Fig TI2R T & ) ICEERIZIBEH 8L » 5 2%
RH : B ONEEIEMBUOHEBE LD L008
WA, ZHUIHENEZA TR L G IcFEBIcKS
TOBCEEERAMEG —HTl6E%, big,
BUOAN—%M2Z TERALZDIKBUOOEH
BICHNRES T%D L&A LNT2 D EEZ LD,

MERICBITAATRIOMKEAERIZG & IR
ByBENMET 2R, FEHRB» EHZRL .
NI F L HABOBBRE»G EIR&BLN LEW
72D ALRDBEI B P ICATON 2 D EEZ L

(1130)
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2401 240, . 240 - . 240 e
Urine Urine 60 m/l//,;ﬁ Urine 90 ml ( Urine 120 ml
30 ml /,//:/;/
7 7 200 i
00F Sp + - 200
/20| 7 ya
A S
;f’ ///
A /
// 7/
150" 150 y’/ 150 - 150 -
—_ & 1
X
2
(3]
=
o]
100 100 100 100
X
50 50 50 50
r l r L ] r— 1 1 ) r 1 J— L
No 1 No 1 2 No 1 2 3 No 1 2 3 4
urine hr urine hr urine hr urine hr

Fig. 8. Change of mass with increase of urine as a function of time
@® A; O B; X,C;, A,D; A, E. Cloth diapers+cover pant: ©, F; B, G; [J, H;

AL

nd., ALR60ml DFAEHNEAS D R M@ %
RL7z,
IRIEERIIGLIVEEL LA L, ANTIR30
mlFEADEHEAIIABSETEEL» I 2 5 95.5%
RHTHD, 60mliKANEAIZ M55 95.5% RH
TREPCREBICLAEENEIHLTHTH-72. 28
MEEZIFARICZOEEZHL T TH - 72,

(&) |MBUD - HBLOHBENEEZL

Fig. 8 ZRENHMICHE S B OHENKEKE{LE
RLZLDTH S, BEROBULOHEBRBEBU DN
Table 112 RL 72k 512 42.75 5 51.9g n&HTH
D, HBLOIBIOKRERICBL DA N—2MKE N
TWBADT144.7H 5 184 . 9g D& T B LD LD
LEW,

iRz, ALR#%2 30mliKAL T1EREERZD

BEWMED, EBLDT56.2056 714.4%TH -7z,

ZHISXL, WBUDNERIT13.25 56 17.4% D
MRTHY), MBUDRIHBLON 4355 484512
ol ALR%Z60mlHAL T2 EMRERDER
BMmEIL, WMBUDTT5.44 5 142.8% DEME T

, disposable diaper; ------ , cloth diaper.

HN, /BLDIF26.505 35.8%NWMNEETH - 72,
L7cd» T, MBUO>OEBEMERIL, ABLOD
432553 EENMEZRLTWS, 2, 24 %
LIEBO O EH/BUHONERERNEREICL S
LbOTHBH, MICHEBUODOBEENMEIC L HKT
2L DT, FIES FRIIUESFEAKENC R 2 B A
A, BAKLLWZHOHELH L0 EBbiLs,

BEEbic O WS, B DI AR 30 ml A
BIBHMBEEDHENVERMMEBSG LR L 72 & H i
56,2756 74.4% |\ A7 {, RHPWALR60ml 2
RSSO BMNE T, BARABIHAT SIC
P> CTBEIRLRNAZ E LWL FOMMEIIEL & 5.
90 ml AL 3 BEMEE R OB HOOEEBBEMEKIT
172.9 9 5 215. 4% D #HIc » Y, 120 ml A% 12
219.8 05 279. 4% DEME 2R L7z, TN LEEE
MEIEBUDICBWTHEETH L Z Lid, JERIC L
ZMBUDOERICL H2HEOIBWEIALTELDT
IrEFIFEDHLNDL, T, SBHOMEIC X 28
BOENFALNEPDABOEERMELI KL KT
Hotz, T, DBAEORIUKN K E X H o ik
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L5 rine 157 Urine 60m! 15[

L 30 ml L

—
[~}

Thickness (cm)

(=1
o

i y - ] 1

Urine 90 ml

Lsr Urine 120 ml

No 1 No 1 2 No 1
urine hr urine hr urine

J |
2 3 No 1 2 3 4
hr urine hr

Fig.9. Change of thickness with increase of urine as a function of time
® A; O, B, X, C; A, D; A, E. Cloth diapers+cover pant: O, F- &, G; O, H; A, I. —,

disposable diaper; ------ , cloth diaper.

I L bHLTrIAEIn s, IMDEREBIUVES
EOEARGPHEBRBEAE L MR L) LS
WhHTHLH 5,

B, BIEBKMEML S % 5 CEFD 60ml i
ABOMIMNZED A DRI/ E 572, T TR
BLOREH»OmMI bW FEFTIFERLRT L, 30
mlRESIZIZEAL &) ZfEmERL-3 DL Bbn
5,

() #EBLD - HBLOE I OKEEEL

Fig. 9 I3REIMICE ) ESoBERELEZ R L 72
DTH 5., EEEEROKBUODEZIZ0.530 5
1.19cm »&HETH ), Zhicxl, HBUGONER
FTERMET0.355 0.95cm DEHTH - 72,

ATR%Z30ml HEAL T, 1HERL 2BA0HK
BUODEREENE X DOMINEIZ—9.4 25 71.4%D
WHTHY, BHCL) ZDENBFEETH-72. ZTh
L, BUOETIRFREDIEHEEIIZREED
EXrELT, G& HREBIZ25.04 5 33.3%NE
BRMESH - 72, [REHT —5.3%DEIZ 7 - 7255,
SHNIEHREAY M7 =7 2ERTZLDTHED
T, NLRVEET 5 & EELHBRBRICAS 261
BEINTHESL->TCLEHIbDEFEZLNL, AR

% 60 ml AL 2 BrHIEFNGEIZ, WBULD>T—18
H b 5ST%DE X I THMOFENHE Th - 7z,
ZhicHL, B0l FRRHIERER 2 ZITR L
T, GX HREEHI 3055 50%NEXHINETH Y,
[ RKHE —10.5%DMETH - 72, |BUODDEZEW L
B, GEMMEOBHN—D LEKRLZE
SFRED R BEIC L bbb s,
BRI LIz oW Tid, EBU D S EHOE I B
BREBOMMSLEERBOMEIC L 28 E BN
RBOL S ICEETII -7, L L, A—h—Hp
WwoTWwa EJic, REZ5HESMREL - % 3 RERM
T VKRB TW B Z L i3 FLSh RoKIC A0
5.

(3) HMBUOWIEE - B & ERRE L OBRF
HBUODEEBETORBREOTIBENFZIE, AR
¥HI AR 120 ml AR 2 BefEiIC “0 A" 2
Frz, SERRIEERICIIFERL Tz, BREIAL
FR 60 ml fEABE 2 BRI HR DM “20 <7 %)
L7z, DREHI 60 ml A 2 Befd I BN % 3R
Z, HRBATENT “2OW LHFZ, 120ml
A 4 BpREENEAE, AE->TL v, ECEL
2rEKz2 7. EREHIOOmI A 1EBIT “»0A7,

1)
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Table 4. Relationship between temperature, relative humidity and feeling

of disposable diapers

Urine (ml)
30 60 90 120
Temperature (C) 0.798*
vs. — . _ _
Relative humidity (%) (2 hr later)
—0.873*
Sensgsof warmness —0.978** B (2 hr later) B
Temperature (C) (3 min later) —0.932**

(3 hr later)

Sense of warmness

vs.
Relative humidity (%)

Sense of wetness

vs.
Temperature ('C)

Sense of wetness

vs.
Relative humidity (%)

— _ 0.819*

(1 hr later)
—0.809* 0.944**

—0.761* (3 min later) (3 hr later)
(3 min later) 0.814* 0.957**

(2 hr later) (4 hr later)

*»* p<0.01, * p<0.05.

120ml A LB T “» WA 28k 7. CREn
BRBUDODHALFERDOKFZ DY), oAk &%
bbbk oz,

ZHDLE, HBETARS AALIR60m] (2 H
) DFAI “DPWART BRIFBERRLL., 72,
LA “3RRRITDRE” Tk 72, REBOHERHH
DKFIEKE 5% D KRG EENT WD L EHRW
BT, Lo EBBAFANCT D L “SHRTREE 2
BERO5 %cb,. ANLREEFERORHEHIRL DT &
51, EFEROBFEIIEERE DT Z U ENENES
TREPELBIDEFEZ LNDL, REEZZEGAN
HMBUODORKHICHI:2EEIL, BUOHNNEESB
JUBENEAICL > TENR T L2 E» N TX L,
RO EBOEEEERIEL, 72, BT
W DAKEAT & DEEERIC & - THIBE % e LR vk
BIZTLDEEZLNS.

Table 4 iZFLER GBrER) DREORMICHE ) #K
BUOWIRE - BELEHEHRE OMBEBERERLZD
NDTHh5, "WBUONBELEELrOMICIZ, AR
60 ml AR D FHE 2R DHAIC r=0.798 T5%
KHETHELRED bz, T, B OHDBEDS

BWEEZZICBIT2EELE I E2ERL TV 5,

BHEEEEEOMICIZALRIOmM FEAEBR®IC

r=—0.978 T1% D/KHET, %7290 ml F AR 2
REfITEIC »=—0.873 T5%KH¥ET, X5 3RMHRE
BIEIZ r=—0.932 T1%DKET, HBE»EETH
o7, Thbb, AFFORRIE, EBUODADIRE
PENHFTEIVWEE LI E2ERL TS, I8,
MATBIC 3T L ABEICIE F - 285, Z oM
ALRBEAEED HEE IREHZEZ T—EBL (AL
7z, B EBEDRICII ATROREM & EERM D
WEFNIZBW L AR LHBBRIIB s N hr - 72,
BEKEEBEE:OBICIE, ALRI120ml EAEN 1
R E DB AT N A 5% D KETIREHI B WHHIE
EHREA K E WAHBEIBR IR S L7,

B L IEE & DFEICIZATIR 60 ml AER%IZ A
FEHBETS%DAE, 0ml BANEEIZ, KAE
HICHE L ARSHBIT5%Dk#E, 2BEERRERIZ
ERFSHBETS% 0 KE THBEGEETH - 72, 120
ml AT 3 REFERREE & 4 RFRBRB#ICIEfSHE
BT1I%DKETHE» AR TH 72, MAERICIE
BB L), BEIMMEWFEMEE L V&L
ZEICB, —RFET Y, UM 2 ETEM
DETHE D BT EoERELFEZ b, EBICIZ
BREDEW ALROBEME %D NDHEANER+5%
Zbtd, —FH, NLR#%< &), EHFRFHIEC
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HAERBFE

%3 ERBOMICTARAERSRET L LIk 2BEN
AHELBUONREIBLL, ZFHUz k- TREK
PEFD, EMEEELY), THRERE2BTLNEEZS
n, F/, BNUROMICFRIC “5H00” 2RELL
BEBRELWZEH 5L FUIEMT E N5, Dallas
LWz ki, RENHEMICH > TEE~REL T

Table 5. Relationship between temperature,
wetness and feeling of cloth diapers

Urine (ml)
30 60
Temperature ("c) —0.872% B
Relatxve humidity (%) (3 min later)
Sense of warmness 0.817*

VA
Temperature (C) (1 hr later)

(3 min later)

—0.835*
(2 hr later)

Sense of warmness —0.903*

Vs
Relative humidity (%) (1br later)

Sense of wetness

vs
Temperature (C)

Sense of wetness 0.903*

VS
Relative humidity (%) (! hr later)

** p<0.01, * »<0.05.

Question 1 : Touch

ANRIRAIRN
I

30 60 90 120 30 60 90 120 30 60 90 120 30 60 90 120 30 60 90 120 (ml)
Samplem A—~+— B —~+—~ C —+— D —— E —

Grade
w
> w
o
T 1 :
1

Grade

25k Vol. 45 No.12 (1994)

WKRGESEML, FRERARLEL LI PR
EINTW5,

Table 53 BLONIRE - IBJE & B L HHE
BRE2RLA-LDTH S, BN EIBRE L ORI,
AR 60 ml A 1 BEREIT£IC »=0.817 T5% DK
THE» R LN, ZoO¥RIE, EOKBLODOHE
ERLN, BEOHWEHTEIWERL 2 BB
Rich -2 L2 BT 5, RITERLIEE L OMICIZ
ALR30ml A 1B »=—0.903 T5% DK
T, F7260ml ABEXKIZIZ 7»=0.905 Dl T5%
DIKAET, 2BFHIFRBABEIZ r=—0.835 T5% DK%
THBE»EETH-72. ZNbDERIZ, RAERIC
FIBEDBWE TRERPWERL, RASBEKICIZEE
PENH TRPVERLIZZ EIT 5,

HEBUODEAIRKBUODEEELRL), BT
LIRE & DR AR 30, 60 ml #ARRICHEHEIRILR A
Bonl, ZNEIHBLODEEITHEEBEEIC “Bk
2" AL SEIEROBE -2 Bbh
5,

8, L EDMHEBEBERICOWTIE, Licbns k
N ZODEE M BEHAER % MBI L TWw AT,
BAREICIZ S HicathrREE Bbih 5,

Fig. 10 X RE¥INCE ) MB U ODEFRFE L I
Eb ) ERBREICHOERLALZINTH S, B 1 DL
EHLNIFATLRS O ml F TOFM LA 3555 4.5
FTCOMT “RREW TEHWTW5, T2 ATRY

Question 2 : Comfort

1.5F

2.5

Nl

SRS WA VA DA NS NN SN (Y NN S N N |

30 60 90120 30 60 90 120 30 60 90 120 30 60 90 120 3'0 60 90 120 (m)

3.5F

4.5

Sample — A —+—B —+— C —4— D —4+— E —

Fig. 10. Response for diapers with increase of urine (1)

<grade>Question 1: 1. good, 2.slightly good, 3. neutral, 4. slightly bad, 5. bad. Question 2: 1. comfort-
able, 2. neutral, 3.slightly uncomfortable, 4. uncomfortable, 5. very uncomfortable.
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Question 3 : Sense of warmness

Grade

| WU W (N TN NN VS N T S S N |

30 60 90 120 30 60 90 120 30 60 90 120 30 60 90 120 30 60 90 120(ml)

Samplet—- A—+— B —+— C 4+~ D —+— E —
Fig. 11.

Grade

Question 4 : Sense of wetness

o H """"""""""" It
[IRAR
Pt "

F N SR N T [N S Y SN TN N N [N VU D 1

30 60 90 120 30 60 90 120 30 60 90 120 30 60 90 120 30 60 90 120 (ml)

Sample f~ A —+— B —+— C —+— D —+— E —

Response for diapers with increase of urine (2)

<grade>Question 3: 1.very hot, 2. hot, 3. warm, 4. neutral, 5. slightly cool, 6. cold. Question 4: 1.dry,
2. slightly dry, 3.neutral, 4. slightly wet, 5. wet, 6. very wet.

120ml CARFHEENEAIIFM S A4.55 5 5.0
%) “BWT BERLTWS, Thbb, BULOD
MELN IZEMBEDORENFRTLRERICET N
Bbnz, M2 obudiiz, @RI/ N7 X505

N, 3.0 “LRFB” 25 4.0 TR I ELE
<, 4.7 “FEBIAR" DHBRL TS, Ulrs
B U ODEEREICH > THIFREYIEEICKENS
Ehtbhh o7z,

Fig. 11 i3 REBIICHE ) MB L ORI L IEH
BICSOWTRLA2 b TH B, EM 3 iR, F
flisht3.04 5 3.5 F THEDL S, “Bhrw" LR
LAREETH D, 4.0 “¥HLo5TL W “TER
W” i3, DREDAT, FoOMIE3.55 5 4.2 DFHE
THotz, B4 DBERITFMSEI3.00 “CH5
THLW LKL, 4.0 “RRE T3
550X TN “lBoTw3a" PFBLEHh 72, Li2h
->T, REDHEIZ»»bH 5 TMEETHEALELT
WBRZEILEA, DT LR, RIBZEDTELW
FLIHROBEEBDOE B BNHRE2 52 Tnwb I Eht
¥4 T, Table 4 DIBBERERE BLOWIEE & DBIfRIC
BWHBESFROLNTWLI e L bR TE S, KB
UODEERED LILEBEEBL O L TEEEBLD
DIHEIRTEE TV, BER&EA—A—Ii2 L D IRRA

DREVWHNDRL, ARy P X H—Dftnizi o,
(1135)

Wiy —> Db 5 Lo, HHIC L 2HEEDHEE,
BEBES—POFERAZETIRENZDDOIFHRENT
W5, L2L, RhZwE)ich—FEnizdbnidy
PREENT 20 BbiLs,
ULDEEEBROERE» LI ERE 2K 120m] F
TE LT, EERE> 4R Z TOHE, KBULON
DEELBEND LARARIBFZ CHL L. T2, &
BUODADIRE - 1B L EAREOMHEBICREN B\
A, MHBEBRSELNL I ERRBRNDFRL % &Eh
5, ILHMROBEFGOE RIS L TIREE %<
FANEEORBUDDOEZBITLEF L &, FER
TIIALR60m], $%bb2BFDHRTELOR
BEPBIREELEZLND, T2, RENDZWIHRT
LEFIC 2 MG DBER THOLHAIRRE VW2 L.

4. ¥ 1&

L RABB OO RERMICHE ) BLOWNFEAR
BrBUYERNELZRIEL, EBUOFRARNEK
NBRORERHEILERFTL, kL) HERIHRS
niz.

(1) ENBARICET 2L L ToBAHE & BESE
BATRBAR IS i vwz b, EEFRBLO
DFREEZIHFHBUORIND B 256 1T%LE L -
TR Z e LENBAROERE L THOREERICT
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HERBFRE

2LDEFHEZ LA,

(2) EEEBRIZBWTALREmMIE Y KBTLOH
BEOEHFZLTII ATIRBAERIC BB LRE LA
Y. IBEBORELIZ, REDH I ml TEER
A 3 ERRSEDEEDRBIC D ABFEEN A L1,
SEARDED K TRIRDVBEMED ) D H2 5.

(3) RERINCEE S HBUHOWIRENRIFEILTII,
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B R A I3 BEIRICL B Z b, &
B rEETREEBbNS,

4) REOWIE EERMOMEIC L 2 LTF¥ED
MBI T 2 ARBENFZIZ, ATRZ 6055
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FEABMIES LB EBARL, "5 OBREE
UCTRERZRINEKETRT L) ICh o7z,

(5) REOBMCH ) BUOYEEOKERZEILIE, #K
BUOOEIPMBUOEERL ) LREVD L VWS
(30 £ 7213 60ml) TEHEMMIEH4.3»55.3FL
b, ZOZEIFKBULONSEE, L ROERICH,
P LRABIEIBDHTKRICLDINDEERDbNS,

6) REOWMIZHE) B ORI DR EIL,
MBUOMHBU DL N LEZIOMMEHIKTH - 72,
EEMTH®RL ZWRETWS Z LIS ROKIC A
ELTBIEPDTHELL V.,

(7) |BOLOWIEE - BE & ERERE  0BfRIZIE
WREREEE ORI, RENFSC, EERHITEWE
GICHBE»ERTH - 2, WBEKREEE L oI,
ATROBEMZ & » THRABERICADHEB» R LN
7, REMESZRIENDHBEIELNEETH- .
RE> WAL, EERE»EW ERBEEIKICL
D, PREDBEREZLN )Lz L.

(8) BLOMIRE - B L BEHRE L HOBMRIZIE
FE LR, B EIEE, BIUBBREIEE DM
ICHIBESEETH - 2. BULONRME L EHERREIL,
KBUOWARERL > TERBUDOALREN 4
ZWALR 2 ESRE) CIRSREIEE L OBFRIC
MBEFETHY, ZHIEEREC “Bd” 2R
SEBLEHRTH 5.

(9) REHMIMZEI KB OONETH ) &P
REOWIMCHE - CFHMEEAES ), KB OHE
BTk NEY B, BERIC OV T3 EHibiS
I RB R L £, “IEEIRART bHBBLTH
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-7z,

1) REMEINCHE EBLHODIEBERBIT LB -
Twa” F72i3 “B-oTwa” Kb %L, RENH
BIZPrbL TR TLEALTELTWE I LIRS,
EEBED L IIBEEBO O L REEREBLHONOHE
ZSHETL L, PREIH L b5, 1EOEE
RE#30ml &L T120ml £ TRAL 25HE&0HKE
TONDIBELREN ERABR L EEBRBOR S DX
B b, SEREHA60m] (2E4Y) TEERMA 2R
MTRHBT2OHEFILWEBbILE, ZHZ ki,

- EBUOWIREE & ARREOHBERARBEOFZ 2

bbwz L.

HbLDICHBE L L NICEROBEMEIRE E L
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%40 B BARBEFERFRRRICB W T % OA
REL, TOBRMRMRELZDINTH D,
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