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ABSTRACT

Background: Appropriateness issues have emerged regarding the non-application of hazardous substance
safety standards for items classified as ‘other textile products’.

Objectives: Testing for formaldehyde (HCHO) and risk assessment were conducted on ‘other textiles
products’ to provide reference data for promoting product safety policies.

Methods: Testing was conducted on five items (102 products) classified as ‘other textile products’ according
to relevant standards (textile products safety standards), and the risk of each product was assessed using the
evaluation methodologies of the European Centre for Ecotoxicology and Toxicology of Chemicals (ECETOC)
and European Chemical Agency (ECHA).

Results: Out of the 102 products tested, HCHO was detected above the quantification limit in five. Based
on these results, the screening risk assessment indicated that three products exceeded the criteria. Upon re-
assessing the emission and transfer rates of products exceeding the criteria, it was confirmed that there were
no instances of exceeding the criteria.

Conclusions: Risk assessment results can be used as supporting data for non-application of hazardous
substance standards. However, it is deemed necessary to transition towards a management approach based on
risks in order to addressing emerging trends such as convergence/new products.
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Highlights:

- Out of the 102 products classified as
‘other textile products, HCHO was
detected in five.

- No instances of exceeding the risk
criteria were found in the products
under evaluation.

- Considering the evolving forms of
products, it is necessary to continue
research for evaluating the safety of

consumer products.
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o AH]RE A Fol| A 71918k SHeHE A ol w2 311 &}
2 A7 B a glo, 202289 71 )47t | ARLA
gl sAFY SAECE AFEAH 7HolA SAEAR] B
t5to] =(Formaldehyde, HCHO)7} &% Abdolet & 4= 3l
oY g 2RO L EE Yo A7 YTL ZobAH A}
AggEo = EREH, 71H8 HAAE F5A49 7Er AlE
T2 BRE o, 7e AFF= T WA T EF
0 2L RREY 7e AERY AHEEAES TEsto] foiE
A 7)ol HEERA| FIL Qirt. Bl fBAR] AL
gZS 59l SHE AE Aol F4E F Y= [ A
A fFE AAStY o, T FARRE EAI7E st et <
A71E n8E 2O = g AAEo] Qe F&E2A= dA
ol A E7Fs3 Aotk

71l AEF9] FEA V1E nHE 22 A9k
HAHR Z 7HsAdo] Hol AA Y7t Rk ol 2As)
o] &5 xgolc}. ST AT F-5EE E5o| §EILY]
&= AEY £ 2 AE 739 s sl wet U E5
oJA|qt TkAL} ALEFE| 7L Adolste] TALE Aol =& P
ElE UERE = 9ltk SAF 54%E9] HCHO A% AtelY E3t B
Euf 32 A 5 QAo AHAQ] ko] WA= F- 5ol
EA7E A71EQi ke Ho] olgt AEfE gty oo, oA
st AlE FHE 1ot @Y RAEA nHE 2T HF
S AAHST D7} okl Hoj A

E3h 71et A EF9] o]9h T2 PH7|E u|HE 2Po = Q1
3 7P |EREYT SAEPAT YA F7|Ho g A
AJSkIL Qli= QP RAMA] o F-Eof thgt ol e
9 A ZAZE BAgE Aotk P RAME A1F REEE
F5S FARE Fufjsto] QB7IE 719ket A RAME A
Aokl glout, 7|et AlEF2] A9 A7) AFe n8E 2o
2 Qo RAF AL Al 2AZE RAsiy whEkA oY B
of st e Al Ab7E B v glow, P ASE
S HE A ESE HESE AAolot sAF AlmAE]e Al Egt
A ggol obd A EFS B AF 3¢ 2X)7} of
FolFrh= Ho] o]=3t dAlS tiHsta Qirt

olof], & A& 7HE HRAIE F&A4 71E AlEFC]
oh, 7|t ARARE EREE 25 e E 5 Al o
?l E4R] HCHOY| ¥ AejRALet LR A| Mol W&%
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1. 9oy &= 48
U AAlE Bele 5 AR 27 2l 71Rsto]

22 A% Bst Feloltk, 2017HE H-4547} i

o|% AR 7 dFol A4t 5 F7He AFS Aotk &
£49] I A1712017¥)E &, 74o] At AAHA &
AAE 2E 5O I8 P HeAECR £ 7}
2 E5 271E9e Aoe ApmEt old, Bridha
2 94a) 29 ApAE BeAY F 2ot A
AR 275 AFL Y 7127 GS1 (Global
Standard No. 1)9] GPC (Global Product Classification)®? 2
A -5 AHRARS B9l 71EF ARAlES 2 2R
5 Il

9 R EC] 7IRtete] =EH F52 BEAA 7E AlE R
2 2751, foed &0 UE &7t fEEs 55
AOHE, 271, A"E, A58 WSAH, HAEE #H)
£ A7gsto] BrAr E50 2 AAsteict ol 7He] ¢
EE®T} Zro] QIA|of A1 A1 leEo] WA= AlFE
o= stk AMH EE2 2 -onel RS 5o B2
2071 AEAEAHE FSAH A9 2271 AlB)S FLoisted
< 10270 AlE= e A il A= ol AlE 2 o
o= AlFo] 2kl Tt Hl&o] wrhe A aEste] 2
1 75%, 2 12}l 25% % Skl
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Bl Al HCHO AERAN: 7HE8 ARAIE 75
A4 HCHO A9 HHQ1 KS K ISO 14184-19] whe} g 2k
TEohal, 7 Algo] a3 % ES 12336.1 (¥ o),
KS 1180 12219-2 (&)l whet Ald2 4 ghe =&kt
Al FQl= AldEAS A7t 9lsi4d B 7t tlolg = €82
Aolgt= HZ 1Esto] AA leEo] o|RojR = HYE S+
2 &5tk

ot 9 Ao Mol EA0] &85 vl A7
A BEFEA7](UV-Lambda 25, Perkinelmer)S &-83}912
o, BFEEFo] A9 1ASNA I 2otE 1811290 Infinity 1T
LC, Agilent)E €853tk olnff, UV-VisQ] T, Hol=ko] o
St JZFHA(Limit of quantitation, LOQ)= Z+ZF 20 mg/kg,
0.005 pg/cm’/min®]™, B&H-2 5 pg/m’olct.

3. UZ sl ddot

H7FA E491 HCHO+= u]= 37 % (United States
Environmental Protection Agency, US EPA), A|AIEA7]F
A & A7 (World Health Organization International
Agency for Research on Cancer, WHO TARC), f-H3IH-E4%
(European Chemical Agency, ECHA) 5 o8] B304 L&
A2 BREs 728l E4oloh ofA|qt 52 HCHO®
ek ek YsidE7te SEEE Zo] ALHo R &y
£ SollA AEE R B AR} o] 718 H kFo]
DAY 5t= AlFolA HCHO Isi/d87IA] A2 a 22 vdr
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Table 1. Values of each exposure factor for exposure assessment (contents based)

Exposure factor Symbol  Unit Value Note Applicable Source
products
Surface area SA cm’ 223.6  Areaof palm (one side) (75th) Bag (except National Institute of
crossbag type) Environmental Research
(2019)”
4471  Area of palm (two side) (75th) Handle cover National Institute of
Environmental Research
(2019)”
554.4  Area of cross section of Tablecloth National Institute of
forearm (75th) Environmental Research
(2019)”
3,418.1  Area of the back (75th) Bag (crossbag National Institute of
type) Environmental Research
(2019)”
Thickness of layer TL cm 0.01 For textile product (75th) All types European Centre for
Ecotoxicology and Toxicology
of Chemicals (2004)"”
Transfer to skin rate TF - 1 All types European Centre for
Ecotoxicology and Toxicology
of Chemicals (2004)"”
Frequency of use FQ day 1 All types European Centre for
Ecotoxicology and Toxicology
of Chemicals (2004)"”
Density p glem’ 1 All types European Centre for
Ecotoxicology and Toxicology
of Chemicals (2004)"”
Body weight BW kg 54.4  Adult body weight (25th) All typescript National Institute of
Environmental Research
(2019)"”
Exposure time ET hour/day 0.86 Using time for all types bag All types bag Korean Institute of Product
(average) Safety (2022)"
8.79  Sleeping time (75th) Mosquito net National Institute of
Environmental Research
(2019)”
2.38 Eating time (75th) Tablecloth National Institute of
Environmental Research
(2019)”
0.94 Driving time (average) Handle cover, Korea Transport Institute
dashboard cover ~ (2013)”
Amount of product A kg 0.1  Product information Handle cover -
A 0.5  Product information Dashboard cover -
Fraction released to air F - 1 Formaldehyde vapour - National Institute of
pressure Environmental Research
(2022)™
Volume \Y% m’ 3.1 Volume of compact size car Handle cover, United States Environmental

dashboard cover ~ Protection Agency (2024)"”
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7t & BAZA30 7|6kst fisi/d 7t W E (Europeon
Centre for Ecotoxicology and Toxicology of Chemiclas,
ECETOO)TH 313 P 2o) A 918 7152 2303t E50f of
341 European Chemicals Agency (2016)"” H'H &< 2+-8-5}0]
5T s AFESHRH. oldl, AFEE ffsi=o] 7HH
‘= EASP] A5 ECETOC FHEC] HisiAd 2 A2
75th FL& P} ¢ 25th),'” ECHA 0] tfsf4l 3
TS E8oto] eE2dS Astalon, BE e gk AEo] of
2% QAo s & FH(E)S 2853t

F5E =E3 R A2 7S 501 ofdo] AlEol of
Ughs A3 ARE FHIE Aefsto], 7h, AEEe] 39 4
BEE LA, dEAHY A% FH - FY ARE, HAEE
s Y =S 1HsIA e, 7 THES] ka3 T A 4
2 ohew 2

S 7[RE] f1si 88 HE f18F A T(ADDy,,. o mg/kg/day)
T =EF(ADD,,,.con,r mg/m’) APF A2 ThT} 2O
7} Q1719] A4 Table 13} Zth o]d, Cy,. cone (mg/m’)
A A Aato] 7Rkt e S0, 4 A =
B8, ECETOC S04 B Aag G-gahgiet ™
HCHOY| 1] &4&(Absorption, ABS)= 5440 & Kl
= 548 AR7F B o} OECD (Organisation for
Economic Co-operation and Development) H12°] w=} 100%
£ 7h4geto] g

ol

=
o,
1
.

i)
rlot

CXSAXTLXTFXFQXo0XABS
BW

ADD,, o)

er- Conts ™~

ADDInh - Conts = CAir . comsXET (2)

F
CAir - Conts = CXA X

% 3

o, WEH 75t Y H S $1%t FT(ADDy,, .y,
mg/kg/day) ¥ &Y =EF(ADD,,.;, mg/m’) AP 42 o}
23} 2o, 7} Q11| A<= Table 291 2t} O]nfl, My,
AEo 2HE HCHOS| 1] ol (ug/cm®/min), HCHOS)
Ci2 AlEA FEH HCHOY| 5% (mg/m’)olH, 2+ Al4=
Table 17} 5YU3 A2 YS Tgats HuH 3] Hagts

83te] Agstoct

it |

M

Dermal

XSAXETXABS
BW

ADDDer~M: (4)

ADD,,,. ;=CgxET 5)

A2 E &2 HCHOS| SAMTA AR e} AA st ot
29| Ao et =& F2YE Yol x(Hazard quotient, HQ)E
A& 4 9lom, ZF Az 0] x| k2 E5l /iE AlEe
% SIol % (Hazard index, H)E AP 5= Ak & ez
10] 2348 A9 Yo} ek B RAE

ADD,

HQRoute: TRVROME (6)

Route

Table 2. Values of each exposure factor for exposure assessment (emitted and transferred amount based)

Exposure factor Symbol  Unit Value Note Applicable products Source
Surface area SA cm’ 208.6  Area of palm (one side) Bag (except National Institute of Environmental
(average) crossbag type) Research (2019)"”
417.7  Area of palm (two side) Handle cover National Institute of Environmental
(average) Research (2019)"”
509.1  Area of cross section of forearm Tablecloth National Institute of Environmental
(average) Research (2019)”
3,215.0  Area of the back (average) Bag (crossbag type) ~ National Institute of Environmental
Research (2019)”
Exposure time ET  hour/day 0.86 Using time for all types bag All bag types Korean Institute of Product Safety
(average) (2022)"®
7.95 Sleeping time (average) Mosquito net National Institute of Environmental
Research (2019)"”
1.97 Eating time (average) Tablecloth National Institute of Environmental
Research (2019)"”
0.94 Driving time (average) Handle cover, Korea Transport Institute (2013)”
dashboard cover
Body weight BW kg 64.5  Adult body weight (average) All types National Institute of Environmental

Research (2019)”
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S - A HALS - Z8j2 - QUE - Y5H - THM - 2TY - oA
HI=XHQpoyie (7)) "R FEANY AL A1 1, 3MEEE 47 5.0, 5.0,

ol7]14, HCHOY =/d% 3L X|(Toxicological Reference
Values, TRV)& TFYSE B2 904 g v} glot &
T2 S0 71kt i =g B716l7] $18] United States
Environmental Protection Agency””2] ZAX11%] JRE &8
Stelct wetbAl, E9) =& =0l sl 0.0098 mg/m’, ]
2R HsiA tho A =4 A 9 Fu 5443
A ¥gk 4]70]| whet 0.2 mg/kg/day S 2}-8-31Ack

TR ‘/dermal :TR ‘/oralx GIABS (8)
ojuf, HCHO®] TRV, 0.2mg/kg/dayo|™,* GIABS

(Gastrointestinal absorption)= 10]ch?”

n. & 4t

1. 2 714t ol gEt Zat

Table 32 FAFHAF ZE 57[0(1027] AZ)o] s+ HCHO
A zAL AT ZF H2FSA(20 mg/kg) OO R AEH A=
9] BXZAIE 7 BA ATt AAsHTt. 2717, tHAIE
T AW9] B¢ 5 HFeHA uigto 2 AR §HA, 74 4

Table 3. Formaldehyde test analysis (contents) results (unit : mg/kg)

13.6%9] AFANA HFUA olgo R FEHAT. RANY
F89) HCHO Ae| 24} Aol thet A7t dsto] 242
ol et AHA M olei o, FbIEEEUY B
H720.0~681.0 mg/kg) 'Sk VI LS ) e A} ZIE B
F ol B AeRAt At yole] B A0 et
o

Table 4% B 715te] 9587} g Rl F1utako] AE
AFN i =S A& Aol T 7ol SIsh3
7ol 7bg, AetmolA] A& E HCHOE: Sio) 7158 2t
A7} GAE B, REAM B9 AET 37 AF wrof
A St 715 239 0.2 ehdeh, e, g 78] 9)
7t B B 2] Z8E BokdRpt AN
o2, uchARERl B7hE B0 8 /12 e 23 37
Aol et F7b49l ABEA L s 987 YAk

2. WEH- MO 7|t fshd™ot Zat

Table 5+ Table 49| B7HEFoA $I5 7]&S 233t 378
AZEAEA)S PO R w2 AR AN w2
T APgE 9ol e AolFe S 2t ol
L&Y Yo eE A& Aol

370 AlEQ WEF- Aol 54405 L83 AsidE7t
A}, A2 HIE W@EAH a, b, ¢ 4204, 0.4, 0.12 LE}

Product N* AM' GM* sD* Min! Max"
Bags 1/20 60.0 - - 60.0 60.0
Mosquito net 0/20 - - - - -
Tablecloth 1/20 94.0 - - 94.0 94.0
Handle cover 3/22 197.0 160.8 160.3 99.0 382.0
Dashboard cover 0/20 - - - - -

*Number of products detected above LOQ (20 mg/kg), T Arithmetic mean, TGeometric mean, *Standard deviation, "Minimum, IMaximum.

Table 4. Risk assessment results based on the content of the product

Product division Testing results™ Route Exposure’ HQ HI
Bags a 60.0 Dermal 2.47E-03 1.23E-02 1.23E-02
Tablecloth b 94.0 Dermal 9.58E-03 4.79E-02 4.79E-02
Handle cover a 382.0 Inhalation 4.97E-01 5.07E+01 5.09E+01

Dermal 3.14E-02 1.57E-01

b 99.0 Inhalation 1.29E-01 1.32E+01 1.32E+01
Dermal 8.14E-03 4.07E-02

[ 110.0 Inhalation 1.43E-01 1.46E+01 1.47E+01
Dermal 9.04E-03 4.52E-02

*mg/kg, 'Inhalation: mg/m’, Dermal: mg/kg/day.
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Table 5. Risk assessment results based on emitted and transferred amounts of the product

Product division Testing results™ Route ExposureT HQ HI
Handle cover a 0.072 Inhalation 2.82E-03 2.88E-01 6.79E-01
0.214 Dermal 7.83E-02 3.91E-01
b 0.067 Inhalation 2.62E-03 2.68E-01 4.34E-01
0.091 Dermal 3.33E-02 1.66E-01
c 0.025 Inhalation 9.75E-04 9.95E-02 3.36E-01
0.130 Dermal 4.74E-02 2.37E-01

*Inhalation: mg/m’, Dermal: pg/cm’/min, "Inhalation: mg/m’, Dermal : mg/kg/day.

U fJ5l 71ES 235t AHEle fle 222 RAREST o]
o, ECETOC W E0] 7|¥tsto] 4h&H HIol| 7H¢ & &
= AT HQuuaion= 3A1 3143871 Ao} Bl stolS
 HEAH a, b, cofl i3l 2F 120, 30, 11881(0.029, 0.268,
0.100)9] z}olE Urepfjo] FH2]of 7|gkst Aol A= Axt
LA o 2  AfolE YRt

v.n #

Y 7H3-& ARAIE F&5A144 HCHO= W+, 5979
7% 75 mg/kg oI5tz 2197 9 L7 tisiA 300 mg/kg
P71 A85kaL itk 71e ARAIES] B EEY &
E4 Qrd7)Eo] BAoto] k7| 23 o g wHdt &
o YR, FYRFE R AEEH= 7leS 4
Al 2 A5 4709] A=l(3.9%), Yo)F ¢ A+ 7= H¢
7l AEol(1.0%) NG S sk Ao 2 Yepdtt H8A
% W HCHO Aol T3st £ e o2 thofst
7l B vf 9oy 0 gl olf ZEo fiAfo = sl
o] A=A} A3t 7 A #Q1 v w7} o 9B 2 ZF 74 7t
o] Bl B4 B3t AAH 172 o]FojRA] Lok E
gk Al REEE et 71e A-RAlEol Bhoto], oheFst &
5 4 AES o= A RAP} o] Fojx]A] ghfth= Mk
A9 1S FET 4 Qiok= TAR SR XHT 4= Qick
ohet, T17F ool HFA o= o|FojHH AtofA] Hloju A
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AelgE7t A& AATHE B2 FF B A =300 9L
o] Blu =g AlF = ol 997t Jttal A=t

AsiAE7} A1) AL ECETOC B Eo] 7]¥tst B7}
Ao A AEH a2} HSAH b g A RAF ARH(ZH2t
94.0, 99.0 mg/kg)7t FAFSE gh= eI o, AEAH b
of At Yol 7S Z2ol= AR RAEI o=
AE W 7 FoliEd TF o AE AHEFH O E =
70| ol Fkof 7]ofstar 9SS Ao =2 gjlgk 4= 9l
= Ayt & 4 Qltk ECHA ¥ o) 7|Hist Avto]= Ay

g0 o 1o
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-

&9
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N
)
=
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AE B5F, ol 71EET %2 A2 e fl5) 7]
g AEL gle Ao 2 XA oet, HCHO
o2 Qlsf ARt Ao mE g AR Hol
T3t H|Eloto] Aok %S UEhd 2o 2
OV mbeba] AR mE2HL B AFoA AEE hE G
Ty, o]o] 2 i 3 AHEE 3]
S Yepd A0 & AlgEch gyl B A7)
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