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Abstract In this study, a risk assessment method based on scenario for the product safety management in
Korea has been developed and proposed. To this end, Korea’s related regulations for product safety
management should be analyzed first, and the risk assessment method necessary for the enforcement of the
regulations is presented by itemizing the method into the case of general injury and toxic substances. The
features of the method presented in this study are as follows: (i) It is a method based on the injury scenario
which can occur during the use of product. (ii) It assesses a risk based on the probability of the scenario and
the severity of injury. (iii) In the case of toxic substances, it assesses a risk considering the hazard of the
toxic substances on the human body and the severity of injury. To determine the probability of the injury
scenario, this study has decomposed the scenario into several configuration factors and estimates each factor’s
probability to calculate the whole scenario’s probability. The results of risk assessment through the method of
this study are presented and it is shown that the method can be applied to the product classification for the
product safety management.

Key Words : Risk Assessment, Product Safety Management, Injury Scenario, Severity, Toxic Substance

Received 3 June 2014, Revised 31 July 2014 © The Society of Digital Policy & Management. All rights
Accepted 20 August 2014 reserved. This is an open-access article distributed under the
Corresponding Author: Jungdae Suh (Gachon University) terms of the Creative Commons Attribution Non-Commercial
Email: jdsuh@gachon.ac kr License (http://creativecommons.org/licenses/by-nc/3.0), which

permits unrestricted non-commercial use, distribution, and
reproduction in any medium, provided the original work is
ISSN: 1738-1916 properly cited.

Journal of Digital Convergence | 101



7t71E A+t

ALIE|Q 7|to| alAT T

&t

A A G, 7P Aol SEEAM A7k B

U

FEAR e e AuE] et U 39 o]
2 3E e AYE L9 Baas AEe

EEatt

=
)

|

=

1o}, ololl we} A7 e vl <

M

37171

i

QAL 2=

Z

to] thE o2 Bt

3l

AR 2

L
L

o] Wt AEFLS LH|A] 11X

s

b

gla

Ho
K

A1) 3714

371l

D

A% @22

=
=

197] A3} 5

o] Al &4

3T
™

1 A3

o
3

o
o/

7}7]

3

DE

=

o] A

z
G A GERAD A mhe} AL H A

ok Al

7}71¥ el PRAK (Product Risk

3

pE

BAE P2a

.

Sy

A|A]

KeX
=

Assessment in Korea)

o= 2nlzte] kol 9]

e
T

il

(injury) A4=]

3T
™

l‘___:_ ‘Xﬂ iy

B

S 71 o7t gl AE o

#e 7k

¢

L
L

]

vl )%

[Ke)
.

Awe) 23L wgoz 918 2%

]

A
=1

<0
o+
)

99 Aol wet A3

9] QA9 :=ZF(exposure)

Fof axnjzke] AlAel ¢l

9]

Ay Slsi7t acka 1=

=
T=

AA NAAY

=
=

= A

o] PRAK

&) 9138

REELEERRE

3

=]
T

AA

@ e

7ol o

}‘\_]:

A S AEE

3]

102 lJournal of Digital Convergence 2014 Aug; 12(8): 101-112



A Product Risk Assessment based on Scenario for Safety Management

ZeH|Ae] AlAe ek AelE 2 27t
A T AR E T 9jE)E wA|E

A= Sl tefjAl= ‘Z}g‘ﬂ A o
3

rir

32

o Ir
g
A

o o [0y
ED
2

2,
N

r G
[,
o
it
i
>,
=
o
2
o
1o
oM.
:10
N
BN

A7 =

o
ol

=

W =
ol
2

>
N

ooy o
=2
2

2 2

r

2
s
i
=
>
N

=
&
=
__(})g
ofl

o FN

o
L od 2
o o
Jo i

&

=1

>
TR
=)

H

=1

>

QL

2L

o
<
ol
x
b
ol
ol
k1
At
o

2
fr
:C‘>L_t’
oft
2
Jui
o
o g
2
Of

% o

(e}

0,

o,
4 L2 ox o

o,

N

N

N

N

o
w
N
B
=
ofl
o B

ol
-
)

Shid
du
ol
ol
=
o

ol
o ox [0

1o o Rt
to
-

o,
X
rir

N
N
2
i
=2
o 2

o 32
P2
[u]
V)

o & T
o
2
e

2
Bm&al

ooy rIr
k7
i 2 o
r“O
o
[e}
s

N
-

[
2 M
RN
v A
N
I
B
|
&4
SN
=
o
R
[

o,
o
o

¥0 o
=)
24
o
1o
o
rN
ry
L)
rir
U
N
N,
)
23]
ofl AN
o
=2
>

o
=)
2
=
2
2
)
Ac)
2
k1
o2,
2
oK
lo
2
o
_\::I‘
o 2 ot

o R
(o
fu

of i

=
it
o,
)
ofl
2
o
2
2
r
o
=
2
1o
ol
=)
ACh
i)
fd
32
o
=)

N

fo
o
rlo
)
ox
=
oto
i
o
>
>
N
oo
o
2
2
as)
i)

Z

ofl
2
tlo
o &
=
N

o O
rJ
i)
ful
e
o,

e
i)
[>
4
o,
)

o o 2
F oo
4n
-3
)

o
+ o3
i
¢
2
2
rir
ol fr
=
it
ox
(o
fru

EU(9)+= RAPEX (Rapid Exchange of Information
System) /‘]ﬂ S B3 23 Aol et 2njAke] ok
< Boata glrk RAPEXONM = w5 2t vhehe] Azt
Y2aE 2ot AFE U 2AREE TRtk
AEE, ookE 2 R5TI7IE A Iyt TAES O
dow b olE Tl Au|Ae 4 bdel AE
223 E Fekete A dfol A& Algkstar ok

T3 RAPEXA] RAG (Risk Assessment Guideline)

ehe slol=lele Bl 923 WS A% A
£2 ANST UUH2, 3] 78 SHoRE AF 994
of olgk B Autel oo mE By AEst v 3

94 1%

ey
o] 3o g FAAE AAS} WA A=

7 -‘H?ﬂ.* % AL AR} §8E Febet & FA A
el e dett). 1 vhe 4 f3d S el o
3 1”4%74]; o4 ANEE AAT U Y FES E
gsich o] wf AluE] L AlF dAE FE] HoZ WA
IE5 AQe ATH R B EY 7 A=
£ vgo AEY gaas @rietth gaas 98
o] Axro] wi}l S(Serious), H(High), M(Medium),

LLow)2 &3t}

&2 R-Map 7|H
slov) sls) st Slsle] JEg ALgstel vE
2o tglste] g~aEs A%} R-Maps 7H 2
e AARREY SHE FRG AnAtdF oz
1 glov] 53 A FEUssh WANE AES B
& st QoHdl 7 ZRAze) A Bz
A B]lskal R-Map®] 7he/Al 258 2
7t2EL gElel ARE 0 T V7 SEAR Yeha
AoH, MEEe WANIEREA 0T 5704 €] 6DP741E )
[ R P i a e e = e
A7Fsdas Aakr1zte]
AR A FE 9 AT Gz
Btk BAuEE @2aae) 2218 A4S gl
F08 9o)g AUt gz FA7FEU ol At
So) wg2A Pk 93] FEg guEst A7
9 R-Mapel A 2l2229] 27171 A5t gaae
A3, A2, Al, B3, B2, B], C¢] 79442 FHt} R-Map
oA FH7RES R A At ko s 7t
3] wiel] AatAEel B elaa WAk ol e @

]x%o] o]g]_

A T R
7Fe 984 Risk Engine 71H&
e A 58 18 &
o] oﬂ HERS & A#H A ~so 24 RRisk) = P x T

& AHgatel Bl2ag Bhet

Am _IE fd

ol
-

[

E5)

|

AR AFl o) 2l 3
AFgLa Qe
ol JFE WA= AE 2

e

o

= 249 PE 85 aclonA AFo| A% 23
P9 TAS HEA o} 91a1E AN £ At &
5ol T 7144 aglowA AEe| 7144 SHo]
Tl BEEA ool A EE dalE ud 5 s
2910tk 7t 2918 Foa s 12l Pe} Tgkol
ofal A% D2aE nART, FAAL AN P
249,

ASEAN (Association of Southeast Asian Nations)ol|

Journal of Digital Convergence | 103



HEHE

flet AlLf2|2 7|Hte] 2|A3 HI|Y AT

A= 2011 JSC EEE (Joint Sectoral Committee on
Electrical and Electronic Equipment)E %3] RAG (Risk
Assessment Guidelines)& A3t} o] 200513 A
¥l AHEEERR (ASEAN Harmonized Electrical and
Electronic Equipment Regulatory Regime)ol] Rl&HS
Ao g A7 AL gl dd A4 A A
3 7t Al=glo R g Eo] QltHe). B e
=CxPx N 9 2A5H C&= FA4S W= 0}0}
WAstE s nlsh, e AREALR St

e SN AE

3 5 340 SAelek P 914
Ao G MAE GE A5 AR 58 A%

(1-5)% AHEETE N& AL EA 8 57} i) A%
o4] oo} ALEE A71A% AFS) e ol

P S e P P
o grag PRI
7} %,] AE a3 A E U] 284 Liu et

al[71& EUS ¥3s) &, 2ga Sxolx 9] 2xa
A7t ‘C‘“%'j% A Fael A e A wee] AR
SR AF FFTIsh vEE g wele] $A, 37t
ol 0] d9sh A, aelan gaa kel B
H golo dud HF S8 AHFsIIh 3 Embarek
and Hadjadj[8]= o171 $H7ol A3het g~= #e
He dgehs o uhE ofeeS dusha Folxl A
of 7H Add wles Addstal s MES
gAsEATE o] AN At E7 dlolEE ALEs)
o] 7IHES AR e FHoZ TR

glaa 24 8 ke Ad el tig AEA

oﬂ

Duijne et al.[9] $1&] W Al(identification), 2] 5%
(estimation), #]2== ¥ 7Hevaluation), 18]l 2]2=2
Zx(reduction) GAIER TAHE HHEA FA S A4
slal gl2aa H7E 93 AAZAY ZF Ao A 9

HeT Fosof & AlFdEd] diEll Aestch Eg
Main[10]2 2]2=7 7te} #Aste 7714 GAZ 4%
A HAAS AAEAL HelEE 5 2 7 AES

Ao Oﬂ# EQth 7k Fo Ao 8 AR 4
e uﬂxﬂ Axlo] A7bre} 3
= 27199 97k $AE
EE=t S Ed A R B A
7, 44 a7, lﬂj 7:‘ﬂr 2 A3 H4& A
t}. Z12]3L McRoberts[11]= #A&E<] 4

E oX FO{' Q2 > J‘lN’ oX,

Sha.

o

AA WAshs gaae] digk delE 913 ZEAAE
A A olH g ZEAAE A WA, g F4
3 G7h Bl SAe FA 24, e g2 Frt 5
o8 FAHNey glaa BAY B Al B
U gste BHs Alestad
% Burns[12]& A<t Xd% el A8 A= |
Eate AF CA 71, 2, 28 TEES AR
3L gurAel AE
oA AR, AHTE

3 —5011 N g Sl e, A it

&1

o] 9] 01]‘: Nordgard[l?)] A3 AL AR E S50
A gl2aa ko) ARl HA FbekAL AeS Awel
WA gl2aFol Zukst ALAA S Hﬁﬁ z7] g~3 4
ZFel A ﬂ’\l 27 wgoR

N m[o
By
>
ol
rir
4
My

& =2
2
N,
o
o
2
o o

2 elzags golt 194, A9, 99
ee gois £E3] 2012 1, 2948 9
2% HYA 959 A A EEH% e
B sowA fslel 2sls o
5

SO
o
ko)
-

L T
il
i,
fd
%0,
o
!
EW%
o

)

al[14]& 7]&9] 9184 #497]
71%el disl A AFel 88 BozH 7E BAW
Hel JMHS ZFolna o4& wWE ez HuBRA
(Human Behavior Risk Analysis)2hs A 28 #2179
Faldeh 53] Anabe] ZHE ARGl ofst AlE
A& 5= = AF vl 918 719 Al

. Kim and Kim[15]<> FMEA, FTA,
S gk gl BA AMEshE VW
o Mda Aaf 55 AUlska A-EA

It} Lee et al[16]2 ¥RbH 9l gl~2 g

o mlo
fo ;‘:
)4

OE

o
to o

"Umm
o E L
%1
Of
= =
R
= o
o]:ori?'&

E)

>
ol

>

]_

104 [ Journal of Digital Convergence 2014 Aug; 12(8): 101-112



A Product Risk Assessment based on Scenario for Safety Management

FANA A BB @23 we FPS
S e N
|

Aol o] AFHA ) T2 el gigk A8AL
A8+t Shin and Byun|
& Fol7] Azt AlF A3
Sxke] 54, S A0 848
vzt 9eix=E AHP(Analytic Hierarchy Process)ZS
AHg-8Ee] AFEekarzt 319t Lim and Koh[18]& AE-<]
FAEA S 3l 2l Aot AFAT] T3l A

© 3
Mo
24
o N

[t
r&
of
o
>
)
¢
e
M

Hil AE RS fe o R HER YEES o
S5 WS AT o= Al2Ele] =g} A
ZEJo)o] AgF} I ALEAFe] NS R
o =2H 7ol 93t 2 2HE YN Fetdt = QlE TbE
A& ANBATL Leell9]E AES] oHAAE Hrkehr]
Qe gl~m Hrte] VB G o2 AF T A
ZFOAE R Q7w glad Y, glad B4 gl
7t 5% Eete] #E T UlE R 8o AAIR
H} 9tk

AE tdEE @@ GrpEREdedA 1
® BIaA[20]00 M= glaa Btk VEE S 9T
o} WA7FEA e T a9le g EAgethE 2k
g Aee U T2 71919 g3 A 299
20| hste] Argsta ok ey gl A2l s 9s)
A Ba3 glaa Friel AEE UEe AFEA da
Ak T v BaA21]e 95 EU, ¢4&, 5, w2
#=, ASEAN 52 179 223 Hrprige] glovt
2 AR AAAQ Bl Sl et FEA S
9 kg Aely £ @23 Frt Axs Bdst

4.1 Ykl 2|23 "It
Akl glaa BrbE feliA WA AlE AR AR
% HA7IE AR, AL Ak R EE HE ARE A

= =1 'E'Ttg ‘15!‘
of 1 ol We B4 Atelo8 EEUT) 9 1
B TE(E7], FH, 29), AR YA, Esely ], A

ZINAA], S 25, AR, shAjel T8, 5=, v
e o, A 2E vo BRI A a5 7=

24 98 QAHF B)EE Wt BAME, vy

What(AH8-2H3), Why (#1523}, How($lai7d =)ol
etk o 7 Aldel e & 919 5714 4 2.2l
LJAFES 7 oS A ALY gE

I

@ ALkl 00) g AR ool

F AaiAtel A2 Abaabe2s, 2418 st

Product . . . Factor
Tnformation | ] [WurY Scenario B bility
Sensitivity Product Severity of
Analysis il Risk il Injury

[Fig. 1] Risk assessment procedure (general case)

é
o
O
o
Mo
£
ok
it
rlo
W
X
Lot
i
2
]
0,
2,
Sh
>

oy AL
o 1o o
o> M
oy &

2
ofo

1%

d

A

!

>

op

>

S

By
Me omo o ROFDOX Z

ﬁ
-
®
o
ofy
ox

fn oo o
Mo
1%

FooZ
oE
o
o

FMEA, FTA 5 57 24

In
o
do B

oL my Jdo

Sh
1%
e
>
T
to
il
2, ~N
okl T
T ol
el
oK E
O
P
HH00 g
fo0 2 i
o
S~

B

2oy rlo
=€
I 3o
o
e @
2

Lo
o
fu
-1
Shia
=)
E P
2
o
1o,
>
o
m{ﬂ‘
>
)
=
>
op 12
N
2

Journal of Digital Convergence | 105



ato] Aol

S

7t71E A+t
gl

]
o

ALIE|Q 7|to| alAT

b

[

S|

7F 8%

€]

]

Ry

AH 7] wgel ex=

Mok g o =TT I 3 5 F TR T o g wAEHT R LT TE wE
N —_ LA_ ~ -
ﬂﬂ/\iwﬂ%%,OIA_ﬂwl;o i 7E/ﬂ;lﬂ_zT Lfﬂudﬂ ﬂm.wmﬂvo#erﬂ‘_a@Moﬁoqoﬁﬂ ]nmIH
P S A - - R g ET AR gy
TR N = 2 SN M 3 3 =W F e FX =
B %%&@R%lé O%AF\M_ - %ﬁwaﬁ b o= o w X L %tar.ﬂ@
) R = —_ 0 = o = '
?L_Lwoﬂa%oﬂﬂ%%ﬂww%_N i =zEz ﬁ%%%@%mﬁ%&a%ﬁ%
TEL=2P 3 Ll S S22 257 wgdpdIgsasrgeg?
B X T ST T 292 2 Traw mEMCZ LR Tablgpall
Belides s Fus 7 4322 Hrr werELgMNes g o0
el —~ < et ® -~ ~ Mo = X T~ Yo
O glﬁN%MN@D T L gWE T da ey
wWEFE e lcema Il BRI =2 M Es P AT E BT e = o
Yo — S T = e 1 ow = D = ! W w2 s B EECIARC N
R AT g RN IR ﬁ%ﬂ%%%ﬂ%%gmgfﬂwﬁm%ﬁwm
By 22 _r &K =~ 4+ | ol odo Mo .o o B o= TW RO g g
SO LJ.E — o - + of o 0 <
w_ﬁTcu_ﬂﬂmmAMMﬂlqAﬂAﬂt“M Eeﬂnﬁmﬂﬁﬂuwﬁwiye%eﬁﬂ%MWEMMEEJOHT‘OI
= T 7 = T —_— .~ i = = __ ! —_
Eewo%m%ﬂuWMAumTWATz_.Nf,AD_uUJr maﬂaaommﬂmutﬁ,ﬂ%m&w%gemmﬂ%ﬂ%
MﬁovaﬁFﬂﬂjtﬂaﬁﬁﬂ/wﬂq()%\ Aiﬂﬂ‘%mi%mﬂuﬁﬂlﬂﬁi ﬂo_w%a_.
= . 9 = & > = = s TR T o
pr s S rpll e @ LE S U E Rl TR e ol
R MR ERCORE : JROR R R O N - B o B S I
ﬂﬂsﬁ\__;?st_cF_T s s g gl s EMRT LN gD+ 8
T CER S argr S 2V Trgatiewpcogr gy
=N R o K e W E O T X < W %D ok ERXAEFRTRFIFR KT N ol
a1 R G - S I BRI = s A - B N R B 1 B o T Em Lo N o
BHEERY LT B RGWTHY TBE DT oy TR WA D= T
Nr,_cTﬁ.L%l,ﬁaA],_mﬂ dox W= T e etm%.m_Vnﬂ L otApﬂaﬂooTo],oﬁLmo
R F bR g ~IxPTFpm® M TI Sy Dg¥g ok foF oA
w AL NCIRTpS T P o E X o o ™ % P = o S T ~ T
i of W XN o M o ooy L 2R ;a;a%,o/noA %0 - B3 ,Vdrwizug
wl R T oXT EFUIET govoxwHom 5ol m® Oy an Y W R
ﬂﬁvﬂuwmmz]rbo Hm%dnoleauﬁmﬂﬁ ¢ IR NN .Lﬁommwmﬂc(_ = o & o)
w T e LN %g%ﬁﬁvﬂ%ﬂﬁtanumm.u@awawﬂn%1oﬁwﬁo@ﬂg
; T = = H = — -~ M= X ~— — ~r
SENATSZE CEEEell s iosziafos s’ Ba UG
Fr @M e EeT e Ph T LR Ly SV e T RS
ﬁqﬁ 711@”%2”_@& ;ﬂo@i%ﬁﬂ%%Aﬂu_nW_EED%QEHE%W N_,T\./Ma 2w
‘thZo TN . .OE\ 2 S _OﬂrL]ﬂr_ S o =
beg “N1lg Tz@dAnT el > Nes TR BT 7)o g%
KST RIS Rl wEapN s @ TG R - B S
PHERER AT o Egﬂoﬁaﬁ%ﬂjA%ﬂ_X W+ T TN =% R o
y ﬁlyw%ovj.o .%Me”oAL.,_mm = ﬂﬁ_Xﬂ_VIOtzTuoE Wy ydlor ﬂoﬁoX_
z =T A TR = o R M i S S T OWoE e 2™ B g 20 2 o &
IR I TR B Sl A MU T R R = A
Bog o BWRE o X e g e - o NPT LA Wy,
R e R T I N R R A ]
ol TOO T o 2 m‘_ﬂﬂtugi\mrlﬂoa SET ¢33 ‘Wbﬂbe#ei0io7]ApﬂA_l,mﬂ ~ O W
il m,0|~ 7%,& ! ) . 2N 9 QU - {F do = To IO = /aApmH
aﬁm}ug(ﬂ@liﬁu@r@%{ATmeﬂ% L N }mmuﬂdxx m_%pzu%mo_
XT89S X ®wPdx e B2awow <XPsgayylox 4 FX
T ENY I Hd I Thwmw <o o F <N+ E BTN RN =BT a0 X

=

=

EU RAGI6]

L

Ed A
=592

106 [ Journal of Digital Convergence 2014 Aug; 12(8): 101-112



A Product Risk Assessment based on Scenario for Safety Management

BT o W ode Z- B 2 WOR o o) d e NN ET O OEW B g MY
wET LT cel |38 mRTERaTEMASE ST o Eedb o
MR e ® A 5| |BE| | 2| = T T g AT By e BF g Ry WE g
= g T 5 z £ = X < l%%&ﬂit,ﬁmxovﬂ
oA O W R S TMEE S| o R e . N I S VA = B B~ B P A
) _ & = S et = _ % w g 5 5 Ol X
%ﬂlMﬂ H T o = s s S LtﬂlZuTEn:lo - 7R E LR = W
o = & | o W= o o X X X & S .8 K o <y
) ~ ] o X ) _,?L LtﬁEﬁE,mwl7 o n%ggoﬂmo #
T 2B ® 9 o o X o p o T oo /e i
2 " RO = A ¥ o o T Ly 2T ok ' o g 85 =20 o O
CHESEIN T T + s Tomk P oph T oo oY mo — (s ~ 2 o
A A SR T TNl B I R oy
SUEa s s (4] [ [s]z m-2iocraIfioiliiniiRd
— ™ Np . o = A = mm .S S o N =z wn X b = W ER LT H rS XE o o R
on = 5.8 = o BN KL TR em > . =
selEZeex | 2|48 5|5 ®sreizglielgl _Ewena™
_ : o 7o 3 % o = b4 A o w I~ % H o = I X
2235258 2| |98 |83 2203 Sam o opEo B8R an Y
LoE TR T o R §|l 82 ﬂ?]:hdr%plgo m.ﬂﬂvaﬁIA%ﬂoﬁw
e eEEE F 3 |e|0s ELCLemaanage PR et
B Ao o W BT S | x8& o R o R L ) Wog 2 oo g A
= i oE ub 3 [2] O#BOﬂﬂyo o) Ell]az .#ﬁo_l
- ]ﬂlz‘i = = S Z 2 o © ie;o:.ﬁﬂ;o?:?ﬁlll]eg yR,w.J.HA_IJH
EWO H - E = 0.2 I 7} o) _EH,I]M, _ 7X1F\|H/(\,m_.|__oﬂux_£axﬁo
Pe®=s  ®3 - |28 |ZEl, 2 W o TR BB g ® B mg Y
PakmEERL Zg) 25 N R R RO FRT yTE RS o R
PrErmw LT (9% [4F) | & IRl Rl bR B R R
N I 8 % 3l g PEdp Ay 2 W T o
oo A m RN L dEMEEFERRE® FaSuUERwTE R
oo <o A = WL R ERBENERT T AT RT T F T A
g o) o ™ w|n|n|n|ln|Z||<| = oF T MR Eﬁzf -l R T kT e NN W = o
.w@.ﬂ%mﬂ = - au&mwuﬂ%%ﬁuuﬂ/@iedle:erL,Pov1,evuLﬂoﬂo
mmmoio o . oy e o N oF B g 2 ! BJ.XEHIO o
a T Mg > - B s N D ol o T i N W o
Z¥w 4= 5 g W EEEF,  HPEERT L, O oI w
b ol T T & 121212171717 5| E %Wﬁﬂ%%%ﬂﬂ_ﬁﬂip&%amaﬂwﬂa?aﬂ
= 2 3 TR A do & % K N2 g
RS : SR LTS LR R Rl S A
m@maa 3 |o|o|o|2|2|<|<|<|E= sl ol s VI S - B S
S _©3w = g .rﬂﬂ%ovzowrw_/r%ma,%ﬂyr]mrﬁeﬁDeT%W%ﬂﬁov
— — N ' [~ 7 N o 0 - —_— —
~g e S < mo%%ma%mb),m%%%iUﬁm%bcmﬁ%%ﬂiMn%
g EMMM = |3 ||| <|<| < <| 2~ :._imvmo%%ﬂﬂa%mw&ﬂi%d..un%ﬂao%ﬂ%ﬂ
Swg e % : AP e R TENCHEN LT g R ee T
- <A LE 1S aT_‘I‘OI,. EW%&%G,&IOT 7Aa iO# EO r:y; = = o
T oz oA T |<|<|<|<|<|<|<|<| & |uxxaﬂnn7n1ﬁoﬁmoﬂﬁoc]#ﬂ,muﬁ% T o B
=5 L om g Il = oy R o W T r Q o) 9 JI o)
i I W E® WzﬂowﬁAﬂwmﬁiW#sﬂmwvumﬁﬂ
2 i - W L) ey 9 = ° -5 ot s
S I I T HEEEEE .u_m%ovdrmmmﬂ ,%0%@55%h%%%%iégeo
F o R o b%mommmmm OF wo ® © L AR R e A e R )
= S o o IRIRIRISISIEIZ|2 m_*.n llﬂovﬁﬁ_.ﬂoﬁﬁiuoﬂ o= oy A i
Ty EERT L AEEE i Bl el A o T - O I
Ltﬂo.,mﬂ7ji oot~ |w || <o || — 4iooﬂeﬂqieﬁoq) mgieﬂamuuiui _\,OOWHO%_VH
o~ A~ Nl R AT WO M B omw NN ® o

Journal of Digital Convergence | 107



HELTHLE QT AU 7[Hef 2lA3 HIbI|E A7

(Environmental Protection Agency) 59 AH&& #*x3}
wEAR UE A4, FL4329). = 5

EYE Tt AR AFoR U] =EF
(mg/kg/day & ng/kg/day)S AR w2247 ¥
=% dagl&Fo| <Table 2> YE} Ut

o 2

(Table 2) Exposure path and algorithm

E . .
xposure Algorithm item
path
Dermal B (DHX THX FPx HA < DR) | touching
Contact w items
Dermal B (CPX QX FPX DR) covering
Adhesion w items
Oral B (DHX THX FPx HA) sgcking
w items
Inhalation | F= 7( o BB xt) 1®ahng
W items

E: exposure concentration (mg/kg/day), CP: content (mg/g), DH:
transfer (mg/cm2/min), Q: usage (g/number), DR: absorption rate (%),
TIH: contact time (min/number), FP: usage frequency (number/day),
HA: contact area (cm2), W: weight (kg), C. toxic substance
concentration (mg/cm3), BR: respiration rate (m3/hr), t activity
time(hr/day)

wF QueFNN nF DAFE FHSE wE)
F e Y, ANARED F 204 w9 A4
28 Bl FAU wEAF T AFEA0
QAU AFS AW AHFES 2AZ 4B}
FNA EFES Y] A 371 F 2 20m3/day
g Ag9.

)
e ofo
ot

.
=

g Fol o8 Falzl =EF] disia =&
#7}F2 %3] TDI(Tolerable daily intake)/
RfD(Reference Dose) %+ NOAEL(No observed
adverse effect level)/LOAEL(Lowest observed adverse
resoponse  level) @ & A3
HQ(Hazard Quotient) %=+ MOS(margin of safety) %t
< T3to] glAaaE A4 T30l NOAELS HA 53t
Y A=) et = Y s UEhiA g &0l
™ LOAEL2 W g5 vehle H4o] Fol kel
TDIE= d9& A H el 2A “TDI = NOAEL/UFS’
2 T8k ARl A v A= A7
AFE YERA] e deltt o714 UFs(Uncertainty
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7F AA I A s A BE ALY SE
2ol (x10) 9k NANAHx10)E 223 1008 H 29 Fto 7
A&} RfDe TDISF 22 oujz AMgdn Az
zehgo|EA 7FAAlY] ¢F< DEHP(Di-EthylHexyl
Phthalate)®] 7% TDI = 0.04mg/kg/day, RfD =
0.02mg/kg/day, NOAEL/NOAEL = 19mg/kg/day ©]t}.
FrelEdo] gt o]z 3 e wv|de] EAANY A}
22 s3],

g3 A A HQE ©]83 4% ‘HQ = =&/ TDI
2 78 HQE I #hol UFsE E3hala 917] wjfol
1Hch 24 o571 9l el 7lEe] "ok &, HQ
> 1 o¥ flafdo] dom, HQ <1 o™ 34 gl
Tl MOS9] 79 ‘MOS = NOAEL/=&F &2 F
3t MOSE Aloll tigh Wak(E3d e ne)o] £
=] A kol Abgrell tigk WgS 1esty] ¢l UFs
£ Ag3it) UFse Al $59] 2ol TAH(x10)9}
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A Product Risk Assessment based on Scenario for Safety Management

5.1.1 QHMZALZDt Y ALTALY
- 01249 7HE5E JZAl diste] AlFHEA
ZAM A3} 157 Alg 5 3 545 (F
= 3H10mg/kg AE 7152 20mg/keg, &5
475mg/kg A% 7% 20mg/kg) <Table 3>

(Table 3) The results of safety investigation

NoManuact] ¢ ey | O\ el | Standard | Resuts
urer tion
Dacjin AottHo| | Formaldeh | Formaldehy
1 Chem Korea 09-0001 Glue | yde below | de: 36,237
Mmg/kg | mg/kg
. Formaldeh | Formaldehy
2 bezaKor Korea ﬁo}llg(l) MS-1 | yde below | de: 37,138
Mmg/kg | mg/kg
5.1.2 SIMALS U A4 FolAtE
- Qb a AR ARG A, AR, FelEAT

(Table 4) Standard contents of toxic substances

Product
Toxic Substance False cyelash
Azo dye content (mg/kg) Below 20 each
Organotin DBT Below 1.0
compound(mg/kg) TBT Below 1.0
Formaldehyde content(mg/kg) Under 20
Heavy metal Lead(Pb) Below 1.0
content(mg/kg) Arsenic(As) Below 1.0
Toluene content(mg/kg) -

- A8 RN ABS Aave £ EE dE
o AHEABAel A, A, ek 4 YH A 5
AR FOIARES EAIBleok 3,

5.1.3 Uutsl ajA3 HI}

- AU A ool Bg sl F Tl
S el AT A

- AREFAIEE 49077

- AMWEStE = 4/ 7D = 051/16 = 0.03

« p(AHEAIFAZD = 3052

* 7S 17 3P B4 19 Wi 28238, ¥

7 2

*

TDAH71sAIZ = 16417

- AHERATE = ptz,,Vp(l—p)/n
= 0.53+1.96/0.53 < 0.47/30 = 071

*n =230, X =16 a=005 p = 053

- ARG A S

- A= E e k7 B R0.0D

- A 2 FE(P) = AREFAN0.77)xAHEH1IE(0.03)%
AHEE(0.71)x 91814 2(0.01) = 0.00016

fsﬂ@h FHI - AFOFIA )

w5 e] 251 S (Low)

|
oy o

SHER 2(A23 "t

Q23R oA o] AREEHE ThEEA A Z A ol
ol Zabrsto] =7} 37,138mg/kg 3HrE o]
Aol

Ag: Fovstel= 37,138mg/kg T
AR 9R(H2h

(CPx QX< FPX DR)

3 ,
g/kg/day), CP: EHr#mg/ke), Q@ AH&-F(g/3)),
FP: dUAHNIE(3)/day), DR §58(%), W: A
Z(kg)

CP = 37,138mg/kg, Q = 2g/3], FP =13]/day, DR:
5%, W: 40kg

37,138mg/ kg < 0.002kg/ 3] < 13] /day < 5%
40kg

LY E=

EE

=

=92.845119/ kg/ day
- AR Y
FE 92.845
A= TpIRID) ~ 150

- H OHA17]— : Z7H

=6.1897>1

(Low) & 7HeA F59 AF glaaz 44

5.1.5 EU RAPEX0O| 2|5t T7}
EU RAPEXel &% g2z %7} 34 o] [Fig. 3]9 Y

= AN
g
R
(o
—
w

= X+t(1—a/2.n—1)S/vVn (=30, «=0.05)
=28.23+2.045 % 6.13/ v/30 = 30.52 &

el itk [Fig. 3] (@) dubadale] 4-%-o]a [Fg. 3]
b)E FallEde] Agdd dg 2gl=3a F7F Aol
EU RAPEX= http://europa.eu/sanco/rag/public Ao E
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flet AlLf2|2 7|Hte] 2|A3 HI|Y AT

ol X HIME T 5= vk 7 AolA 7R A
% g23% Medium risk9} Low risk & & %9
Medium risk® A&t

Scenarioc 1 An adult woman put on makeup and the false eyelash pierced eyeball caused ophthalmitis. L]
Product hazard ‘Consumer type
e Gther consumers. ™
othe: ry vulnerable |
ind the false eyelash
Severity of injury
Typical Your injury
Punclu 1 e nkuy, orsgn body i eve ~
|body i |
e o ey (1159
1 Temporary pain in eye without need for traatment
2 Temporary loss of sight
3 Partial loss of sight
Permanent loss of sight (one eye)
4 Permanent loss of sight (both eyes)
Probability of injur
tep(s) to injury: Describe - 1 step per box Probability: Enter a value between 0.000001 and 1.
PR p— i
| [oa1 £l
‘the false eyelash pierced eyeball ‘ [ — £l
o
Severity of injury level Calculated probability Overall probability Risk of this scenario
2 0.000100000 = 1/10,000 Medium risk
(a) General injury scenario
Scemario 2 An adult woman uses a false eyelashes containing formaldehyde 37,138 mg/kg and the toxic substance transfers to the a [H]
el
Product hazard e
group e ~
™
Consumers other than vulnerable or very vulnerable |
(o |
~ |

s an injury to the consumer

Your

from product, e.g. by putting it ‘ [an eyelashes containing
< gets on skin. Person | [Copy> | |formaldehyde 37,138 makg and the toxic substance
r example vomited material V‘ o ‘Ivansfers to the eyeball

Partial loss of sight
Perma loss of sight (one eye)
o5 of sight (both eyes)

Probability of injury
Step(s) to injury: Describe - 1 step per box

[o001 &

Calculated probability Overall probability Risk of this scenario

Severity of injury level
2 0.000010000 = 1/100,000 Low risk

(b) Toxic substance injury scenario
[Fig. 3] Risk assessment of false eyelash for
RAPEX

5.1.6 H|m

£ AtellA AlA1E 7'M PRAKS EU RAPEX]
7t 71HE vlae] Boh AR o2 g7t 7o vlag
AsAE 7 FEvltt 3rE s o A A
S A& vlasof stk 7hEE F59 %9 PRAKS
37} A e (Low) o2 e o RAPEX S 7}t
A= Medium risk® YeRT

F 37 7] ATt AR HEA UeE ofre Al

el e g3 AuE e gEe Fakd e B 5
AT FEel oid FrpAvhes F5 AR ] Atelrt
7] Wil WEA] B9 A3te FE AL ofth &
A FEolRhe AREo] M2 vEw WA Alve] e
o] v U 5 glvk whebA AEHQ 97 Aot
o] Hlalz 2 ovE 7Rkl 5] oyt

s o3 AL FrPe] AR, A, o
W, 8 5o WAl Hlas) woof & Aolrh 1
g olel gk H P e FAQl VIEEelgh Aoyt
AEY oA 58 FAA AaE @71 otk B
o) Azes Adsp] fside iz & El
AHPS} 22 7S - gafof 3tk A5k 7k 5

A2 EAE

iz A¥e] R-Map 719 3ke] vlars feir =
A7Fg el Abar Al o] tigk diolej 7t et
A o3t dHlolB 7} A 5o $A ekoF R-Maptel
Hlals o] Aggolth

52 7|0{=
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71 Aol AN Alue] e Y A AUl e E A
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)R ZFeRA B AAH R A s BE
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S5 ko] Ay e SES el AR 2 o8-8t ARE N
Feledel e Avele gERTE ATl Al B
o H

H

[
0 3o
ot
Hl
ot
Ac)
[>
{
ol
N
N

S T F =E2FTE AUEE B9 A o RE HFE Toll sl AAl A& ALEHI AP dHE
7Fete Aol BrRsh, o] 9A] B A VoER & 3 ASst, ol& T8 F59 g3 irit o] F
T Stk ojzof & Ao Azt

AA Fdlell= FakEe] A W ERE S g 2 ATE B3l AAAD AlFE ehdiEl 7IRke &
A 37} 7ol EAIEHA Fof 1 i <7 vk A B3 glom Loyl FAHE o] 99 ATAFE EE A
doltk. o]AF A FAE ] S AHES 5% TolE 1 88 o] gdd Ao 7|gEr) F
AEo] EFaAL B AlgF F5ol dis) B §3E FIHARE Bk Al AL 7S Al AlF
AT o 79 2V HE AR V1S AN o] Abas dE QAR L3 AL S 7]ukgk
T ks A B AT 8 vloEeal @ 4 9lrk Bt 7o) s & 5 ok
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