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A investigation on the actual usage and the material evaluation of
integrated cloth diaper
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Abstract

As the awareness of eco-friendly trends has been raised, interests in cloth diapers has also increased. Therefore,
in order to develop cloth diapers with better fit and functionality, actual conditions of cloth diapers were surveyed
and evaluated. Design features of cloth diapers were investigated based on information from internet web sites, and
in-depth interviews of focus groups were conducted for diaper users to obtain dissatisfaction factors. Based on the
investigations, preferred materials for the inner and insert pads were selected and important data were collected through
physical property evaluation. As a result, structures of cloth diapers, commercially available on the global market,
were classified into seven types of combinations of an outer, inner, and insert pad in various ways. Snap and velcro
were mostly used as a closing system, and its size was the most 63.5% free. Focus groups interview results showed
that ventilation and drying speed were important, and a preferred size was natural fit with appropriate ease except
waist and crotch area. In addition, the material test results showed that B/C blend knit was superior to M and T in
terms of instantaneous absorption rate, air permeability and dryness.

Keyword: Cloth diaper, Design type, FGI, Dissatisfaction, Material test
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(Table 1) Surveyed cloth diaper brand name and product quantities

Brand name Product quantities
Baby-an 2
Cloth diapers brand Happy nappy
Akkoya
Olee bootie(3119)°
Ululu(1680)°
Domestic Bodre(1319)"
Hooyahooya(885)*
Sweetpee(822)"
Erijjuny(796)"
Gomjuin(753)*
Addacy(507)"
Total

Personal production

R = = e e e e = = N

—_—
N

ANAN baby
Store of baby
Kanga care
Li'l helper
Little Bear Bums
gDiapers
Mother-Ease
DSB
BubuBibi
SwaddleBees
GroVia
Blueberry
NOOYA
Apple Cheeks
Kawaii Baby
Foreign Organic Caboose®
Thirsties
Imse Vimse
Tuhan
Eve Split
LINGZHI
Bambino Mio
Sage Diaper
Charlie Banana
BumGenius
ALVA
Happy Flute
LBB
TushMate
Bummis

m o e e e e e b e e e e m N R s e e e e e e e e e = W W N

w
|

Total

" Number of blog members in 24 Oct., 2016
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(Table 3) Question contents of focus group interview

What is the preferred shape of cloth diaper design and construction?

Interview question contents

T X
d, AR
What is the material of the outer, the inner, and the insert pad of the cloth diaper that you used and the opinion

about it?
What is your opinion on the size of the cloth diapers you used?
Do you have any comments on washing and drying of used cloth diapers?

What is your opinion on the anti-leak function of cloth diapers?
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(Table 4) General characteristics of experimental samples

m 23 4 =9
H7|X7 ®MEQ =3

WY A AAe Tt
A 7 FR0R $5E 5
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A F3A8.1%)& <7, Ui
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. Density Weight Thickness
Sample Fiber contents Weave 3
(threads/5.0cm) (g/m) (mm)
Bamboo 40% Wale: 65.8
BIC Cotton 60% Dobby Course: 75.6 63 143
. . Wale: 30.4
0,
M Microfiber 100% Cut pile Course: 43.1 5.7 1.65
. Wale: 108.6
0,
T Cotton 100% Loop pile Course: 80.2 11.3 2.41
(Table 5) Types and methods of experiments for characterization of materials
Item Method Specimen

Fiber contents (%)

Dryness (min)

Instantaneous absorption* (ml/s)

KS K 0210
KS K 0642:2013

Capacity 10 ml fill the test pipette with 5 ml of
water. The pipette is left on the specimen with
only its own load until 2 ml is absorbed.
Measure the time until 2 ml is absorbed.

B/C one layer; B/C1
M one layer; M1,
T one layer; T1

B/C two layers; B/C2
M two layers; M2
T one layer; T1

Weight (g)

Thickness (mm)

Absorption rate’ (%)

Water retention rate” (%)

Air permeability (mm/s)

Each material is cut with 20 cm(length) x 10
cm(width) size and measured with CAS
computing scale(Max 10 kg, Min 1 g).

Each material measured with thickness
guage(Mitutoyo, Japan, Min. 0.01lmm, Max.
10mm).

Represents the absorption rate of the entire
specimen. Dipping time is 24 hours. It is
calculated by taking the moisture out of the
dipping water, leaving it on the net for 10
minutes and measuring its weight.

After measuring the absorption rate, the material
is left on the net for 24 hours and the weight is
measured.

KS K ISO 9237:2011

B/C two layers(inner) +
B/C two layers(pad)
; B/C2 + B/C2

B/C two layers(inner) +
M two layers(pad)
; B/IC2 + M2

B/C two layers(inner) +
T one layer(pad)
; BIC2 + Tl

*This test method was referenced by Jo & Heu(2000).
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(Table 6) Product characteristics(structure and image) of the cloth diapers on the market

Structure

Image

Flat sketch n

()

- Outer
A - Inner
- Insert pocket

- Outer
B - Inner(leg gusset is included
in the inner)

- Outer

Cc - Inner
- Insert pad(put the pad on
the inner top)

- Outer
D - Insert pad(put the pad on
the outer top)

- Outer

E - Inner
- Insert pad(attached in the
inner)

- Outer

F - Inner
- Insert pad(attached in the
inner)

- Outer
G - Insert pad(put the pad on
the outer pocket)

g,
,-‘// c

S

Insert pad

ﬁ '

t pad

Opened inner and
insert pad at both ends

(48.1)

1.7)

(19.2)

(5.8)

(3.8)

(1.7)

Total
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(Table 7) Used materials of cloth diapers on the market

Item n (%)
Waterproof polyester 9 (17.3)
Waterproof TPU(thermoplastic polyurethane) 7 (13.5)
Outer Waterproof PUL(polyurethane laminate) 9 (17.3)
Wool 12 (23.1)
Cotton 15 (26.9)
Total 52 (100)
Cotton 19 (36.5)
Bamboo charcoal / Cotton 5 (9.6)
Polyester 3 (5.9)
Inner Microfleece 4 7.7
No information 20 (38.5)
Etc 1 (1.9)
Total 52 (100)
Microfiber 8 (15.4)
Cotton (13.5)
Insert pad Bamboo charcoal / Cotton 3 (3-8)
No information 34 (65.4)
Etc 1 (1.9)
Total 52 (100)
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“g A ZIAAE Ao s Aol ARgsh 2 Al
A oka. FrEe FAA Aol ARgsla” (G B)

“Rrell AR w= v FAA =S 2v) ARSSl
8”B %)

3. 7|X7 ALEAe| M=z Axfof| cHEt =8It

“} EP FAH oz WHE BIC2E BAIE9T, §59
== B/C2, M2, Tl ulite] 23S uf 72+ A7 T
Aot FAE <Table 8>9F 2t} 7h A 23] F
oF 24~26g, FAIE oF 5~6mm= W<l 3+ FAC)
A v Eelkch

WA 374A] ZAle] 71 R 549 A28 =1
&% A3E [Figure 1]o] Yepligict Alg & A
Z&wel WAV e Az Wb AR, TS 5504,
B/C1-& 560%, MI& 900802 T1¥} B/Cle] 71%A

o] $-akalrh. WA Al b FAVE v sk &
Ag #EFEEE B/C2(0.86mmy/s), M2(0.82mmys),
T1(0.81mm/s) £02 VyeRIT},

Wolel Froies 23e A7 Wl we =49
7} A3= [Figure 2] A8ttt B/C2E WI2 At
g3t Frdl=s BC2E ARSISH 37IFHET)
151.9mm/s2 78 =7 Jebdon, o Wo 2 M2,
Tl £02 yehsith o2 F3 $714de] =78 7]
AAZ JeME F5IAEsE B/IO2E AMEsH= Ao &

492 & # orh TPn M2E FRASE ALS

morle

-

(Table 8) Weight and thickness according to combination of inner and pad materials

Item Weight Thickness
(® (mm)

B/C two layers(inner) + B/C two layers(pad); 253 56
B/C2 + B/C2 ' '
B/C two layers(inner) + M two layers(pad);

yers( ) yers(pad) 24.3 5.9
B/C2 + M2
B/C two layers(inner) + T one layer(pad);

yers(inner) yer(pad) 263 53

B/C2 + Tl
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[Figure 1] Dryness and instantaneous absorption
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[Figure 2] Air permeability, absorption rate and moisture retention rate

d AE, FEETEC] 663.8%= TP =%om,
BAES 266%= 7P vl S FE38 Frsh]
o AgeS ﬂf’ls}aiu}. v T1S 5582 Ml
Hrp 2oy FRERELS FARH @A vElgth &
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e B84 54S AR e Ao ERIEHAAL ©
82471 W9 24 AA A 8% wlds &
Aot 283l 5 g=2e S8R VA AAE
T Asstgedl A H7 A9 5™ wel AA)
o2 ARgsE Aol EEAdS ¢ F Uitk H]
2o HE P2 EHoz ARl mof A

s wherhs Aol ga, FREFET SR
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o o ™ om 2 o¥O
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Aoz molth. et 2mel ool
PA17e] WA olFolAA] erzrha
B3] B58 LS F 4 Y BHel Yonz 7
A S A 0 ol BH0I gov, &
EeTee] ¥ FREEAEC] W2 vlolaston] &
Aol gl Afob Aok o HPF Aol A
& A TP A A A A wieedl de dA)
7wk 4 glol Azl Hgo] RN A2, =
PFrEs, 371FRs, FEETE, G
B4 240] Wolold FHasolde) bt thee
Aol Al Adg #e = Ao] vl FadS &
T A3 oldel dArAERE JNdE H7AH TN
S 913 AIRMAES <Table 9>l A2lstirt.
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(Table 9) Suggestions for cloth diaper development

Development direction

Use aesthetic colors and images

A sophisticated appearance

Design - Structure in which an absorbent pad can be placed or attached
- Minimization of shirring and seam allowance
- Structure with the opening at the front
- Natural fit with appropriate ease
. - Tight fit at waist and crotch area
Size - Size system with improved size appropriate dimension over months
- Optimal size adjustment function
- Outer: Apply natural wool fiber rather than waterproof synthetic fiber
Material - Inner: Suitable for materials with high instantaneous absorption, dryness, and air permeability
- Insert pad: Select different materials depending on the amount of urine. Commonly suitable for
materials with low water retention rates
v 2 = shelon), Helsh A A WAeh AAH HES
Qs dEE Aol FANE VEAEES AFAEAe]
B o= Akt FGriekgicy. Aol M= elujo W=

T A7IATS] Bl AR solukal 2l
= Aol wto] A sl Ffeld A A
71479 AFEE S, AR AlS AHS T
3 Bk 92l EEekalat sholth mgk Am|Aprh
Asshe A7IAH A9 F774, 5718, xS 3
FHog Prlste] ®Hrh e A7IAA I BEks
Al¥staral shdct.

AA, 22 w}%ﬂoﬂH Al dAF7IAAL] F
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