AtstidAMeZ7] 7|l 2 MEE #HE 169
AsudAE7] Jle @ AES @
Technical and Commercialization Status of Urine and
Feces Disposal Systems
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ABSTRACT

Urine and/or feces disposal systems are expected to replace the diapers currently used for urine and
feces disposal for the elderly with urinal and/or fecal incontinence. The are designed to detect the
urine and/or feces, cleanse the excremental body organs with water transported from a cleansing water
container in the main body, suction them into a fluid waste storage container for future disposal, and
dry the area with hot air supplied also from the main body. These systems thus could relieve the
chores of a caregiver and could also enhance the patient’s hygiene. We reviewed in this paper the
detection systems of urine and feces, the main components of the urine and feces disposal systems, and

tried to classify the systems currently available in the market.

Keyword : Urine and feces disposal system, Urine detection sensor, Feces detection sensor

1. A= W oow WA 9ol 56 %ol 9l o] Fol
FHHQ Aofelo] 89 %oln] 7hPele] o Pa
ogbet AtgE mEste] mE 654 ol4bel w2 dt Alge AA AT oF 45 % HEolr)
ol Qe Zrhe BE wEALRY AdAErt 9 [1-3] ol AvledaA FolA 17 %E wExd
el FHA Fojale] £ Z7k sha Ak 20149 o] olEe AFHAEE Wl mgo] o] &
HARAL Aud ged ) Fojole] i 273 A YorE B A AL doZ 5 fv] W
oA Wi Felw® ANWBS AdsE 2R Alxd
A F o 2015.05.08 o] Alet¥a JArH2]. o] # g bed-ridden #A}E ol A
AR ;20150522 WA zele] Fad ol MAES wE AHs
AAHAD : 20150526, A £ W, 24 Bl @ 237 94 59
* ASF o EXdRe dungag TAHol T wWol WA wRolth EF, WA
e T et s @l (excretion care)EAlE Y 1Ee] 7 YEols
spark@eulji.ackr (31214 2}) = TE22 7l Al 24 A vEd - 3
¥R ATE AAEAAAR BplsREge wne  © oA 5 AAAA 2SSy A
7149 A A 2014-100494119] W] A QPo oF & F oy} g4l

QY5 ov olo] gAE =y



3

L

(2015. 5)

=

Hlj A =] 2] ol

B R

170 MEsXSes =2X Mo 2
A

Wowwm oo N S ny
o T H - T TR ERT BRI WLRT NS T ® R
T i do_ oo S T _ Y BRAAZANIDTETF T T R A H
SO N =0 & 3w 3 = oo L) E T = X 5 ~ oo Ty
F X NH®T < P PRI I i QR I GRS
Ay = T Mu] g X N = S o < My oo = w ° ﬂﬁﬂﬂ] e =) oo o
TN 2T TREENERr dge® g e P G A -
CREES S, SR R R i - HedT 5B R
PN < w N3 L S = © T TE L =% Y =
X o oR o o3 Ny N o] = I s _ T ‘:o‘_ -~ = il B o
R Ry TEE G ﬂ@u%WMMMZﬂU@mz_wmﬁ%wgﬂwa%ﬁuw_%% A
o mw X — S N T A o = 0 = e N e U -
S I A - o iy T o o B X & L= o TR
XX W oo oy Mo 70 S = X = o U el No 2y N oR — "~ <
H = i ~ X T = T o — X oo, 2 o =m 3 T X oo wm o
i @%%%gma_aoftwwwmwiowpﬂwﬂma@ e TE
Eﬂ%]ﬂmﬂﬁ%&. NI NI xmacfo_%%%ﬂu%woﬁo% x@rdnﬂob_
@u_ﬂﬂ_#oﬂ%ov = °F o ]‘Zﬂlﬁ%iﬂu o R T W d“%uT E]}_ZTE
JHa%mmﬂurﬂmﬂ% — =N W%M.ﬁﬂ%%imﬁw—m%ﬁiﬂMxwﬂ%ﬂ Emm_%%w_
o m o K ~ o s T o — W X N o= ° j o m
T ﬂoAﬂoHE%ﬂﬂ — ho%o_lw_wlMMwMM Eeﬂﬂ&o H%AW Lt‘olmﬁl_ﬁlﬂwluw_awg E o#e X E._ E
AxGrE=TH = NHIZR T4 %MHW%M&%&%%%M woox x WwwmwT®
A S T a T P T I R FEN s Ty PR T sl = oM A
pHEaTEE, W T wE Ter N godarxme Dok e BT TUwD o
ol R Urafanmﬂﬂ1uT%g&ﬁ%%#%ﬂm%ﬂﬂ%ﬂﬂq L
= of 1 o — = T o AN SRS |- LH T T L do - o o5 B S
cTHdTE R o FAT BRI w o o ok L B x5 5
R RE RN T Hwﬁmmuﬁ@ﬁu%@ﬁ@é%ﬂ%ﬁ%ma,@ﬂg# I o amaE
= ~ N N .HLJ'wUH‘urJlixuu —_— _
0 AsﬁXsuﬁquPﬂuq%umH% = J| Moo
TR oMy REodo Mo M X K o A H W -
= COR = — s =
TTERELURITLNE fITac WETYETIEIVIIVEEISE £IET
= o xiAﬂ%%ﬂdr.%ﬁ% MJM R N% %ﬂoW%mmw;m%uﬁa_sﬂﬂmo Mo ® mR .
S oo Moo 2 N w W AR A g I S S~ - TRV " LB
— X el N =< MR T ® ~ o — H il o IRV X =0 g
S e T R S RIS Eerei @ anm Ew M RERE e
XN EZeR Hg¥gros® PRz bThT FETiEeNEinDeT o7 T
— —_— f L —
N TE _BTIITILLED mTPF %aﬁo_ammma%@@m%&amﬂanﬂ > T e
o o~ TN NOR o o= W = — £k - <o o 0 W s m
%%E gL BT Rz W= uol,wwr_mﬂu%ﬂxzﬁ_curmwﬂﬁrﬂm” Wuﬂw
1F117ﬂ%ﬂe7e€ B o O = P H w chlomﬂmﬂ]]}ﬂ = K Bl.h ﬂ1_7u10t
< R %o =W o o o o Mu = X0 Jﬂl N w N o= . _ N N opn O il s _umo W %o o oﬁmﬂ T oA &M T g N R
£ o v ﬂeﬂo N S o3 DT e or X = = o 8 X — T 0 El N o
W e e oo o Do W o0 SR N TR G e S Wy Mo
g%ﬂiﬁ%h@%%ﬂmnmnurwﬂﬂﬂmﬂmo oF Wafmznm%ao%%Agu%xEﬂﬂa% _dww?&o
RET K o N 4o T T o R BT T N R e T =M R g me X r
%Al%mmzLQAWMEAT#%M%MWE o g Z s BERILeSEE e N
GG O G o = P g g o W F Mo B R 4 = T 2
SR W o o B WS BT KR Wy RErxEw o W ety
Jr—— T O B 1 K N ‘Q 3 N Ee . Eo — AR —
e r R T BT T RO X G N g o = = A o A
T B - o Yo N m _MF o#aﬂ_ol%#o of ,Mo o_aw . N Hﬂ”l L m,ﬂwor o o BONR N T 3 ) dhwwﬂl X H wﬁﬂ_l
- oy — _— — ojn < = N~ = B Mo i ¥ < ooE — go 1 A 7 o
RMo KBT  Bmc vyl Tael | X E2PT wissETICET BT
R Tl A R =D TN o
—_— - juy £ ] —
oo WRT A4 TR H e LT g X &mo#wmmﬁmo}iwq%%%:ﬂ%.EE%OM%_]E%WM
FRNTE AT NFT YRR APST NP P SO TP romT O AT W G
N ooR fo ~ oK RN N N oy do T T RO = ol N I= Pl &o
B3 T NT MHNTTR AT MB N E X

18

(o)
ful

719 749 A€ F%F (urinal-cup)

A

=
o



171

Asei 27| 71e 2 &=t

A=

td 71717F

o

B

3} A]

=
=

2ERE

=

o
ﬁo

2l skl

A

gl

2

Ao r FA7E o)A

L
T

Z dojut

2.3 FA AA

%

stowl 9lE Alo= Ao

Bas

74e 9]

e

)

i
o
N2

o
gl

o

olo

el

0
wr
W
»A

o)
=K

o

)

o

A Aguid Al 7 ol AE

A
L

X
B
)

Jo
—_

=

=

14 e ATl 29

15

2y

pzs

&

Aol M= 5ol

)

i.h

)

pu
o

&+

oy

q =

(suction button)< IFH¥Slejy #x}7}F 2
o of

Abolel

=]

T

ool A

™M
o)
&
A

~H
oF

el

£3

w38 o

oy

3|

74l
A

A

L

atef i

[e

S

B A (main bady)e} #

€]

p

L

71714 7]

L

} ) =

Z_'

Aol Al = = Al A A g7

. AR A 7]
2+ - (applied part) 183 F+ F&& A4

A ey 3

Aeghe=

Al

ol 5 Al 71 1L
(connection hose)® T4 ¥ o

al
o]

2.4 A& AlA

@49

=87 (receiver—cup)°ll

A (A el ad)ell €]

gl

=]
=

TR

A
el
H

AAHH e

] (suction) ¥} ©] =}
H2 gieiR=2 dol7l tiwe] receiver-cupel

IR EERESE B

S

¥

z
)

S

o

=
©

285 nm <9 Ak

[e)

.

=
=

71 A

A
o

sl

b o]&

p
L

]_

i
]

70
B
4
e
TR

o B

o AA B Aol A

L

tel Ao rlE Eol

A1 3t

°

[e)

7171¢] old A a=ul ek Al o] Hl= =8

-
AL

|

4 (10-90+2)

H

Apg A A 2] 7] 2

i

kel
il

_ﬂ

+71

°©

Aoz Atz dETH14].

3}
=

=
<]

g 7]

H71 <

= Ag3

o

o

C

4

o] AFuidAe7]=

718k tiads 7ol

1

X

4.1 A (Main body)

Ej

S

RL

=]

F 772 T

AF§7 7}

2] 3l

L

pu

171

o]

71719l
& (wearable type)d} o]

A

o

&

gae 7

storage

47 (fluid ~ waste

A (suction)= ¢

A

)

A7

O

ﬂﬁ

R

¢+
o

L=
i

o|
on

s

=]

container),

2ol 7]

&)

kel

A

T

7171

A

T

B

g5

=

1 9 (diaper)

o
HH

A

=

A g

w7}

1, A A
=

7] (air) 2] WA
Jrzg—\/]—

v =7}

Al zgloln] Al

L

o

474

Bl

7]l

&

&

A

]

Eansi]



172 MEEXSeE ==X H9AH HM25 (2015. 5)

FHHgoel A=A, of 102 <t AAAAe] of
FolAW wk= 409 x zbe] AzapAol AL
= A 24T e fAE AT WNknA
RES ARESE 22 WnE A HE dARE
AR} Az E AT 5 e Axdon

4.2 92 #(Connecting hose)

O & S8 (receiver-cup)oll A Holx =l
I A Fo eFo] BA oFE AFLEIE

[e)
R

2
¥ O o px

4 o
o
EY
o
>4
il
o[ =

oo T
)
=2,
4
DO
i,
2

3£ 1. Classification of urine and faeces disposal systems

Urine Disposal System

Urine & Feces Disposal System

Wearable type

Portable type

Wearable type

Receiver-cup Absorbing-pad

Receiver-cup

Bed-attached Receiver-cup

o =
b 2 =t =

(Female)

L= f( ';'j

-,
[t
v |

Y
]

A= ARy A Ho] diioe] 3+
AEE AMAYRE FolMRE HtR oA Rs
= AgH=s dAE gdn. duddA F 3% 3
e Fol dojubd 40x 3F 7] Aol Eolzt
oh wkeF 40% Fobel thAl whwe] 1A EW wi=

=7 = S A1 A

409 = el A2 (20-39 C)e |
Folzith, AFudAEre] A LE AFE7
(fluid waste storage container)®] 3|+ 5-7 Lo]
2 M-S A8 7] (cleaning
container)®] F3]& 45-75 Lot}
E AFEVIREYH ZyyeE IV 9N
A 2 dEHY AAE AX g IR sige}
9 receiver-cupl® HUA AL} 7]7] wroew I
U LR MAAE Aot O&F AFETqA e
L& aird HAAAA 9 FartE AANE &

goly 7183 BE7F AMEE L daL, A
= UV A=t AgHa Qv 48 E 3%
aire 3210 Yol RiEo R FFHEE AAE 7
719l Agole A 9 AFES WAHFE
T Aok m3 379 AdEAEe= A

7F o8 A

water  storage

10 fol
-
i
Mone
) o
(&

Fi= A stelolrh Babah A
o] AAF eto] HE o] gt}
receiver cup)

s
o
A

A2 5 (applied part)® o), wjA
State] obd& ;s BAEI §l
2 Fege AgE AEe Ae3

E 7879 Wiele 2Ae dAsEE 34 A
[e]
fl

fr oo e
L 4 op

[o ro rr
o
N

NO

o
B
2t At M ES QEAFLEI|E 4
= fluid waste channel, Al 4=2} airg 33l
=+ channel 18]31 AAMwire’} &28H= channel
o] il FAle] IWkR] d3d HWARFHE FFR7}
obvE R 7IAA L H=g FEo HEAHE ALE
tel FEHol 7oA AY S Fo] Ao YoE
#| gt

ol
_i

N
o
of

5. A A7 FEE dF

AA FESIHA dve AsH=T o AFE 5
S % 2 d AgH Adrh AFH=7] F Care
Clean 3000(%t4 Y ~)2  urinal-cup(d.4 &)=
AbE-ste] AWS Hmele WAoo R 3xpe] AlA <

Z‘l =

= J
AN AEe W



173

o0

iod

Asei 27| 71e 2 &=t

s,

7]l

S

17} A&

, Tl B 7 R ARl 3

=

tach Aswd A= F9—

S

3 o A=

o
~ 3t

]

4

N

el Aol7t 91,

AR

whe ofzhe] Aol &

3L
=3

AP A3

of

=K

)

e
oF

il

g 2 g

S O
zo

A, 7}

okt

A=

L
L

27 =7

Eaol

3

Hole

A (main
&

2

(a)

P R R = R B
body), (b) <174 #(connecting hose), (c) &

Z 3 (applied part)

1.

o+

Al

o

7 QA 73

o 3

=

SEER:

A7

p
o

A7

o rob

H

H
T

A7 3 ot} 3A}9] excretion organ

-
w

e

Ak
Hy

7

ol
;O#ﬂ
=
H

s

)

—_—
o

3

N

EEEEN

o] o] A
A #o]t}h. Unicharm® Humany

ki3

smart

L
L

o]} %]

o

o

1

1=}
T

absorbing-padell
ks

=
=

A

s

= #A

2~ H
T

o))
%

s

A5 5 Y (suction)

Azx7s

g
o

)

R

¢

&

EERVER

A A 3}
Uri-Comfort(Paramount Bed)

oJu}

AEEY 5

(suction button)< &Hzbit

e nwA Ace 4

b ol gl

]

o

o

N
M

J

XE

N

o7
O
N

H =

o]
H

R

Xo
wjr

Bl

=

X

‘mo
Bl

3

Al A

= MH R xR o5
Al

—A7|Ad At

- Aol zEa)
- 585

- A Ay (dA A

A 5]

Care Clean 3000

ol 2~

JAP

- A=A IE YA A
- A8 7147 (diaper)At-&

Humany

Unicharm

JAP

Uri-Comfort

Paramount
Bed




174 MEEXSeE ==X H9A HM25 (2015. 5)

# 3. AsujdA e e s A%

?_

e
ox
22
tot

>~
>

Al

A7)

; Smart
1 Curaco bidet

S FASAZRAAA 2 A

2 Angel Wings Siwoni

|
0o
>,
i
S
)
il
RS
o
22

3 Shandong Xuri Cleaning Equipment

o2l N, | ol ol N, AN
|
o
N
>
(_‘Tl

CHN

|
2L 2ol | & ol by f

™ —i) 0
Ay
olr N
oo

ol g
ox

o

N
-

4 Zhejiang Nicety Technology

Inomaster

o) et
>
[>
T,
=
=
Y
N

K

oxl N,

[

i
>

€l CHN

s toh
N
ofr
oo [~
ol g
o
o

N
—

Mitsukura

(e}

Flowlet

e
by
2: s
ot
[\
E
B
b
59
%
o

ot
>
>
T,
o)
S
==
2
o

SET JAP

oy ot
N N —

g
ot
eV
R
n o

] >
N
o 7
Im
)

olr

6 ABG International Selflet

ot ofr 1t
ﬁfox
) ol
=
Z o
SN
Z Lo
XY
ﬁ

JAP

oxl N o dlo | & dlo o ol N o |1

i
A,

N
—-

7 Daiwa House Industry

Minelet

|
okt | 3 20 o 1@ b | B B oo 2 ot ofo & | 34 2
o),
li‘
2 |ot
=

N
o2l N,
N ol | L v ox N b

- jap

[2] Aed=h, 3], A, “Aspazz]rle 49
A dsRrr B A d=Addees] A
EWde=Eg, A33E, AlE,  ppl1449-1450,
2011

[3] 4%, A9, WiF, &J9, »t, FA%,

=3, =9 AzEA 5o sd4
Ass A AFHA 71GAF-wpaA e W
b AAE Fell-" "HAEHARISAT, vol. 9,
no. 2, pp318-326, 2009

(5] =<1, w5, A&, A4, 743,

5 d,
HAF A/ LFBAE AT ABEA A 2

T«

\=]
=4

Wg Alol7] AT An @ Ao} & o,
pp243-244, 2011.
6] 743, B4, AT, BT, 29, AG%

“gelele Sl Ap

il
Aol ZRA|2~e8hs] SR gd 3] pp.109-110
2011.

[7] WY, 284 “da¥ #IAAME FE3
u-Healthcare A% A7, J. Biomed. Eng. Res.,

vol. 25, no. 3, pp.537-551, 2004.
_]
o

[8] 9453, F&5, 44, “AALRE &8 =+
FEAAES Fg S5 EYUHAY A" d5A
w71&38ts] AU =i d, pp.382-386
2012.

[9] JK. S.idén, M. Gulliksson, “The smart diaper
moisture detection system.” In Microwave

Symposium Digest, MTT-S International, vol.
2, pp.659-662, 2004.
[10] L. Yambem, M.K. Yapici, J. Zou, “A new

wireless sensor system for smart diapers,



Sensors Journal, vol. 8 no. 3, pp.238-239,
2008.

[11] HY Lin, N.K. Huang, C.I. Shen, HI Huang,
& H.C. Luo, “Research of Diaper Diffusion
Measuring System by Needle Array Method,”
In Proc. of the International MultiConference
of Engineers and Computer Scientists, vol. 2,
pp.811-813, 2013.

[12] A, A9, g T AA,
PCT/KR2013/003890, WO 2013168935 Al

[13] MLE. Fisher, P.A. Moxham, B.W. Bradshaw,
“Bowel control probe and method for
controlling  bowel incontinence,” FEuropean
Patent 0282449 Al.

[14] F. Uhlin, 1. Fridolin, G.L. Lindberg, M.
Magnusson, “Estimating total urea removal
and protein catabolic rate by monitoring UV
absorbance in spent dialysate,” Nephrology
Dialysis Transplantation, vol. 20, no. 11
pp.2458-2464, 2005.

)

L F

2010 University of Leeds
& 8k}

2010-2014 3+=r3}stad

2014~ A A o g

¢

A ol 715 LA A E, Fibre science

g 5
1993 University of Wiscondsin
o]t A}

1994-99 A 2obg <l

Lo

o 33}
S0
BAAN=, 1P13HE

2727171

Asui 27| 7=

al
=

Al
(=]

=2t

5l

i)

L

Ot

175





