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[Abstract]

This study sought to measure the absorption of commercially available urinary incontinence panty by
applying a method of measuring the maximum saline amount of adult diapers in an international standard.
The subject was 15 products from 3 brands on the market, and the SPSS 27.0 program was used for
analysis. As a result of measuring the maximum absorption of commercial incontinence panty, it was found
that the maximum absorption of product B was the highest and the maximum absorption of product C was
the lowest. Even though the product was marked with the same absorption amount, it showed differences
in the same product of the same brand, and it also showed differences depending on the brand. The reflux
amount of the injected physiological saline and the urinary incontinence panty showed a positive (+)
correlation, and as the amount of the injected physiological saline increased, the reflux amount of the
urinary incontinence panty increased. It was analyzed that the time when the leakage begins and the
amount of leakage have a negative (-) correlation. In future research, it is believed that the development

of functional pads that can increase absorption and reduce reflux and leakage should be carried out.
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I. Introduction
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II. Theory Consideration

1. Absorption Layer Composition of
Incontinence panty
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L. Waterproof+ permenbility+ deodorization

Fig. 1. Absorption Layer Composition of A Panty
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Fig. 3. Absorption Layer Composition of C Panty

ITII. Study Methods

1. Subjects of Study
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2. Study Method
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IV. Results

1. Maximum Absorption of Incontinence Panties
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Table 1. Maximum Absorption Applied with ISO 11948-1
(unit: g)
A B C
sample | Dry mass | Wet mass Silil Dry mass | Wet mass Slalils Dry mass | Wet mass il
absorbency absorbency absorbency
1 69.72 219.51 149.79 71.55 244 49 172.94 77.47 232.89 155.42
2 69.22 208.52 139.30 69.34 222.23 152.89 77.51 200.34 122.83
3 68.75 205.60 136.85 69.19 211.75 142.56 77.62 204.41 126.79
4 67.90 198.68 130.78 70.82 223.06 152.24 77.70 210.93 133.23
5 69.69 203.75 134.06 71.11 221.75 150.64 76.39 208.56 132.17
M 69.06 207.21 138.16 70.40 224.65 154.25 77.34 211.43 134.09
S.D. 0.758 7.751 7.238 1.071 12.005 11.235 0.538 12.662 12.644
Min 67.90 198.68 130.78 69.19 211.75 142 .56 76.39 200.34 122.83
Max 69.72 219.51 149.79 71.55 244 48 172.94 77.70 232.89 155.42

m

/

[ —

Weight measurement in
dry condition

Prepare 0.9% saline
solution to cover the

Soak the absorption layer
in saline solution for more

Allow to drain naturally on
wire mesh for at least 30

underwear than 30 minutes minutes
Fig. 5. Absorption Experiment of Incontinence Panties
Table 2. Backflow after Injection of Artificial Urine
. No. of injections Sample #
Db (accumulated amount) 1 2 3 4 5) il = G5
1(20ml) 0.93 0.73 0.89 0.74 0.90 0.84 0.095 11.31
2(40ml) 1.43 2.48 1.99 2.33 1.65 1.98 0.443 22.37
3(60ml) 2.98 3.32 3.17 3.27 3.27 3.20 0.136 4.25
4(80ml) 4.42 4.88 4.31 4.63 4.63 457 0.219 479
A 5(100ml) 5.91 5.65 5.74 5.81 5.75 5.77 0.096 1.66
6(120ml) 6.75 6.69 6.63 6.53 6.62 6.64 0.082 1.23
7(140ml) 7.01 sat sat sat 7.33 - -
8(160ml) sat* leak leak leak sat - -
9(180ml) leak leak - -
Urine absorbency(ml) 140.00 120.00 120.00 120.00 140.00 128.00 10.954
1(20ml) 1.38 1.47 1.26 1.34 1.43 1.38 0.081 5.87
2(40ml) 2.33 2.68 2.52 2.65 2.79 2.59 0.176 6.68
3(60ml) 2.96 3.41 3.24 3.44 3.61 3.33 0.246 7.39
4(80ml) 3.34 4.00 3.88 410 4.19 3.90 0.335 8.59
B 5(100ml) 451 5.48 5.08 5.18 5.55 5.16 0.413 8.00
6(120ml) 5.52 sat sat sat sat - -
7(140ml) sat leak leak leak leak - -
8(160ml) leak - -
Urine absorbency(ml) 140.00 120.00 120.00 120.00 120.00 124.00 8.944
1(20ml) 0.76 0.55 0.63 0.74 0.87 0.71 0.123 17.32
2(40ml) 1.90 2.14 1.99 2.26 2.44 2.15 0.215 10.00
3(60ml) 4.04 4.63 433 416 473 4.38 0.296 6.76
C 4(80ml) 6.79 sat 6.64 6.32 6.84 - -
5(100ml) sat leak sat sat sat - -
6(120ml) leak leak leak leak - -
Urine absorbency(ml) 100.00 80.00 100.00 100.00 100.00 96.00 8.944
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Lay 30 sheets of light brown
absorbent paper and spread out
the absorption pad of panty flat.

Place a cylindrical filler in the
center of the absorption pad.

Put 20ml of saline solution in
a 50ml graduated cylinder.

Carefully drain the saline
solution and let it absorb.

Wait 1 minute for saline to be
absorbed, then place 500g of
bronze weight in the center of the
absorption pad for 10 seconds.

Move left and right and place weights for 10 seconds each.

Put absorbent paper on the
scale and measure the weight.

Fig. 6. Backflow Experiment of Incontinence Panties

2. Maximum Absorption due to Backflow of

Incontinence Panties
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Fig. 7. Relationship between Backflow and Artificial
Urine Injection
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Table 3. Leak Point after Injection of Artificial Urine
(unit: ml)
. Sample #
Div. 1 > 3 0 5 Mean S.D. C.V.
A 180 160 160 160 180 168.00 10.954 6.52
B 160 140 140 140 140 144.00 8.944 6.21
C 120 100 120 120 120 116.00 8.944 7.71
Table 4. Leak Volume after Injection of Artificial Urine
(unit: ml)
. Sample #
Div. 1 > 3 4 5 Mean S.D. C.V.
A 3.72 2.83 3.29 2.33 4.05 3.24 0.687 21.20
B 4.88 5.77 6.02 5.87 6.84 5.88 0.699 11.89
C 2.19 12.1 8.44 6.74 12.04 8.30 4130 4976
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Fig. 8. Relationship between Leak Point and Leak Volume

V. Conclusion

rr

24| FA02 g J1RAY Ao Mg
WS Agsto] AW I 24T W
é’ﬂéﬂhﬂ si%ick. o] Eato] awie]

4 WElY] = B2 Jpgo] e

__I.L

o
v Jp o
o
ol
ol
lr

1o o g
o
b
mo o

gjor
e 4
2

o)
[l
i

ald n 22 mo r

~
| l‘_
&
Ear
ol
=

w 32 o

&
o
1o

5
o~
O
o‘é’
tjo
ﬁ
=
2 33
%
o
15
u:
>.
o?i
Hi
K
i
i
m
> &

o%

E
lo
L3

OE‘—TLOWL 325. 48g4 4q1§

A AEe] B43E U 4 glo] 2 o

S4YS U 2 glol ® A7) A vl
sp7le ofete 2oz AZhEcH16]. cht & Aot o
7112 AZ o] b 4 Alo]} 98-S & 4 ol
[16]. 2 E4%02 1Y AEUE 22 BAE)
2o ABOME Alo]2 Uepin, valco] e A
o1g Uehyck. stAIgt AchE4S Sstol A AlE
of B8 E4YRL O FLYL AL o Aoz
AR A2 RS TAAIARAN A5 £ F
o QAT WE] F 28Kt HE st e 1) Bl i
B4 452 AR AMONE AT ABY 4¥ F

2 43ccof|A 120cc7HA] 2.849] ARLE UERATH 17].
242 Welo] GiRo) o3t AckESLS SH A
A RiEo] Fth 59 AelNAs ol 7Py wel, C A
Fol o) 59 WeAA ol 7P A 202 BAg
%It A M1E-2 2] 140.00m7] Zdo] Egiott C A

Mo rr n> 18
» OH :1”1
i S
m
1o
_IR
4ru
ot 1
rlo
o
- &
©
oz
r&
r_l
)
ol o>

L
i)
=
M
)
)

& %7 50l Almam C AlEo] 7 W) &o] A
REjolTh 5, A Aol TP Be AMS B4 A
2 %4 #%01 ARElE AT RE%e 1(-)o)
NS TP L Qs Ao BAEg tEo] A
ARElE QA2 Wejo] w53Fo| Jhg AFe Z1o® Ut
wron], 5o el A|atEl QAIZ MEje] REato] 7}
& Be 7oz Uepitt wEo| we| AsEE e
a9k AWS 45k Qe ool Ak e ojujste
2 Ao ZUE|9S 1 HjEElE ko] Wotx]7] o]
a0l ARl o2 Azt

ARIES Aol Ahe e WAlsh] HahA] nﬂu 4%
2 Wamsit eloolEs Uto R AHelsigln, BAE
o Weo] 300] AER|S Fof AME HEE 7)5S &
Flstdnt. 22l CAIES] 7 9ols 13l AR glolA]
Ao E4aro] Fhg Mo o2 Helth mepd £4
29 a1 AW 5 WAlsY] YalK &4 H=o

. 22} S0ce AJEo] skl AT
el rﬂo+ AES SR
xog 7)gofo} & 710
Al = e xﬂﬁmﬂm 4%, ¥5%
g A72er Pslol A AgAle] fa
32 Wks] 3 Aol e Bk
PRl o) makA] GF AL A A gL
@ HBTF LI B4Ee) ol ot 4g)

2
_.>Ji
L.
O
ok
E
oZ
N
o
=2
re
re
1
=
>
H1
N
i
Y,
-

VI. Discussion

FY8 gelreaol o 9N Wele] ARYL 7
021
a



Comparison on Absorption of Commercially Available Urinary Incontinence Panty 217

Wk ol 2413 ol 3 2 e 4
Wil o] Z71slo] Bl WY EjRe QU 4
9o ot UdS WNF ZE 24T WP}
20.00ml =0 4% AN E 4RI} Wsiit
ololl et o Axolets RATo] W 428 7
ol 59 £X7} 27 TN 2¥Y GRS F
ofF 4 9t QNT §45 L WAIZ SN PA A
8ol 753t WA 9| Jo] WA 2o e
®, GiRE Avo] Wel Ag4T 4 UTE ShE £707)
53t 547152 meet g oo A g5 e
B} et

AT 94T WER W] Avo] F4HH oje A
AolA] 2%i9] o] Wsh] Bk Avo] WYR
oPgoz ulaHlS T HOB wEHL Avo] Wil
92 TES UolE 4 U Y YHS 2302 Ty
stol 47152 HIAA F B} 900, FEH AW
S B4 4 Ut §45% WY W} AS Aoz
AZREIC) iRRe] Al QU WElY] TE pEe m)e
of P BEL SW|5T §4715S 71 ABg ALG
shu AlY ofARRL WIS J1N Pnoe 4
of gt} 2} AMlo] REHYS U W Yo o
o B Zozt goEx] Roloe PR ujof e
A Ak gapl 202 Yok 4 x3olts &
5 5 RS 293 YT REE Y4157 O &
27158 F71% Bast 9 Ho2 gt

r
T
&
Fo
>
ol
&
m
N
£
[n
1o
N
o5

Aol BEg s A

o i
Aol wislgon 2, WElY] che] RE AW RES W
g 4 QS AZMHEP} ofd ARMRE AR § dAkl
BRolA] ko] @ Psgi,

W WE 45 TS ST F4715 M AL

=] o
AR WS &t Al BAl 715 ot 52 S 1 2
2740] 7L Qe 845 WEY 7|5 7ol olFof

Mot @ 702 AZIEICL ® 4% & A9 B
B, FEY A 5L AWE 4 e AES P
Lot g 7o et 452 wAg e 7
otol 9 Alole QUFS W 1A 4 A 228
ot 943 W) AWY AE LS S5 8T 5

oF I3 UL Jpslol & Aoz Pzt

=, 40-600] o’de] SN S5 SR 50 43
291, Sl 85 ol 291, SRl BE sl 9, 3}
WA B8 44 991 Sof uje} Alo]g Uehyoz(18) A
8ol Aol tet Heo] Fefol SlojME Alolg &
of AMlo] At 22 WASHL 482 &Y 4 AL

arTeas =2 T M )—1
o2 Ayzter.

ACKNOWLEDGEMENT

This work was supported by the National Research
Foundation of Korea(NRF) grant funded by the Korea
government(MSIT)(NRF-2021R1F1A1048925).

REFERENCES

[1] M. Lee, It’s the peak of the domestic population and it’s

broken...Entering a Super-Aged Society in 2025, https://www.eda

ily.co.kr/news/read?newsld=02942166632266600&mediaCodeNo

=257&0utLnkChk=Y

D. Kweon, [Health prism] Everyone, be prepared to live long,

https://www.hankookilbo.com/News/Read/A20220108112100054

627did=DA

[3] Urinary Incontinence, https://100.daum.net/encyclopedia/view/216
XXXH003327

[4] Korean Law Information Center, Law on the promotion of
age-friendly industries, https://www.law.go.kr/LSW/IsInfoP.do?ef
Yd=20220218&IsiSeq=234671#0000

[5] Statistical DB, Age-friendly industry market size, http:/210.179.
230.152:8083/statHtml/statHtml.do?orgld=358&tblld=DT IG L
1&conn_path=12

—
3
—

[6] Allied Market Research, Urinary incontinence device market,
https://www.alliedmarketresearch.com/urinary-incontinence-devic
es-market

[7] D. Ko, Yuhan Kimberly Invests in Intermittent Underwear at
Chungju Plant, https://m.healthcaren.com/news/news_article yon
g.jsp?mn_idx=326958

[8] S. Ahn, Super-aged society...Sales of diapers declined, and silver
hygiene products increased, https://news.v.daum.net/v/2022022400
1250072?f=0

[9] B. Kim, Yuhan Kimberly deals with women's incontinence and
one in four uses sanitary napkins, https://biz.newdaily.co.kr/site
/data/html/2018/07/13/2018071300060.html

[10] Yuhan-Kimberly, Depend panty type, https://www.ykbrand.co.kr



218 Journal of The Korea Society of Computer and Information

/depend/Product/ProductDetail/5457menu=35&category=335

[11] Beneluv, Beneluv women’s incontinence underwear, http://www.
beneluv.com/shop/goods/goods_list.php?category=001006

[12] Hareine, Incontinence underwear, https://www.pantymall.co.kt/
product/list.html?cate no=133

[13] Copperline, Cura women’s incontinence underwear, https:/store.
kakao.com/copperline/products/67641599? =1661567506193

[14] A. Cottenden, M. Fader, L. Pettersson, & R. Brooks, “How well
does ISO 11948-1(the Rothwell method) for measuring the
absorption capacity of incontinence pads in the laboratory
correlate with clinical pad performance,” Medical Engineering &
Physicals, 25(7), 603-613, 2003. DOI: 10.1016/S1350-4533(03)
00074-2

[15] A. Cottenden, J. Rothwell, H. Leander, M. Landeryou, M. Fader,
L. Pettersson, & R. Brooks, “A critical investigation of ISO
11948-2 and ISO 11948-1 for predicting the leakage performance
of small disposable incontinence pads for lightly incontinent
women,” Medical Engineering & Physics, 28(1), 42-48, 2006.
DOL: 10.1016/j.medengphy.2005.03.006

[16] G. Jeong, S. Park, & Y. Lee, “Performance tests of a washable
incontinence pants-urine absorbency test,” Journal of Standards,
certification and Safety, 9(3), 1-12, 2019. DOI: 10.34139/JSCS.
2019.9.3.1

[17] I, Choi, Urinary incontinence panty expensive products, less
antibacterial and deodorizing functions than low-cost products,
https://www.news1 kr/articles/4768302

[18] S. Cha, “A study on the lower body torso shape in 40s, 50s
and 60s women for development of urinary incontinence panty,”
Journal of the Korea Society of Computer and Information,
27(10), 163-173. DOL: 10.9708/jksci.2022.27.10.163

Authors

Su-Joung Cha received the B.S., M.S. and
A Ph.D. degrees in Clothing and Textiles from
Sookmyung Women's University, Korea, in
1996, 2005 and 2009, respectively. Dr. Cha
joined the faculty of the Department of

Fashion and Clothing at Seowon University, Chungju, Korea,
in 2017. She is currently a Professor in the Department of
Fashion and Clothing, Mokpo National University. She is
interested in human body, virtual 3D simulation, sewing

technology and pattern making.





