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Background: No study has examined the regulatory factors associated with fatal health problems due to the Accepted May 25, 2022

use of humidified disinfectants (HD) in South Korea.

Objectives: This study aimed to identify and discuss the deficiencies and limitations found in the Toxic

Chemical Control Acts (TCCA) that failed to prevent the health risk of chemicals in HD products.
Highlights:

Methods: The South Korean TCCA was reviewed focusing on acts in operation from 1994 through the end of o g s et i el

2011, the period when HD was allowed in manufacturing and marketing. o i i sl sl

Results: The TCCA was the act intended to regulate the toxicity of chemicals in HD products. We allowing to market the use of household

found the TCCA to lack three key legal clauses which would have been essential to controlling the health humidifier disinfectants (HD) in Korea.

risk of HD. First, there was the exemption of toxic and hazard testing for existing chemicals, including
chloromethylisothiazolinone (CMIT), methylisothiazolinone (MIT), and benzalkonium chloride (BKC).
Secondly, there were no articles requiring industry to provide animal inhalation test result for polymers
such as polyhexamethylene guanidine (PHMG) and Oligo(2-)ethoxyethoxyethyl guanidine chloride (PGH).
Finally, there was a lack of articles on examining the risk of products as well as on addressing changes in the
usage of products. These articles were found to be generally provided in the US Toxic Substance Chemical Act
(TSCA) and the EU Registration, Evaluation and Authorization of Chemicals (REACH).

Conclusions: In conclusion, the Ministry of Environment of South Korea had not updated key articles
for regulating hazardous chemicals, causing large-scale health problems due to HD which had been
fundamentally addressed in chemical-related acts in other countries.

Key words: Humidifier disinfectants (HD), Toxic Chemical Control Acts (TCCA)

- Toxic Chemical Control Act (TCCA)
have not addressed three key legal
clauses to control the health risk of HD.

- Hazard evaluation results related to
health risks of existing chemicals,
polymers and household products
were either exempted or not properly
regulated in TCCA.
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20119 12 30 9JekelE He] A 1AE KAl 71571
AAAE 9t Fo 2 AFSFATHEAEAFE LA #2011~
1735, 2011. 12 .30. G+ 787, AI§ 2011. 12. 30.; A12FA
TA] A2020-48%, 2020. 5. 29. Y& WA, A1 2020. 6.
1.]. 20199 2¢¥ S}efA|EPAHo] A|gH o] % AJoFAof A T
gJold YLITAE 70 FECOHS71E T A5AA, T8
g o At AEAA|, 7EL B8 AEAA, 2AE A
WA 710 /11 AEA, 248 7194, 7Y o8 ASA,
A AAA)S THEE o] ATHTable 5). T3F 20224
AA H&== ZHE AE] 245t Fal8T HaEe &
H o2 7t FEopr] gt AAH-EAFEY i Bt
T3t HE(HE A 183653, 2022. 1. 28. A1) Al&ystsich

3. AMUSHXIEE SEEF Y SAEoHEE|
&57] A7 T E A 1994~2011H0]= AL
of| A RLS}SIA| - sttt ARIE AR LR
P H(e]ot FF )N = T it FA
risk) 98] Fof wel QPAAS AL TAHE, A&t
, QHELHAINA F4HE, ofHo| KT 2X
2 BEFololth ol ALTEA 72 L2
FEo] o] 2ol A V|FES 54 A
3 QI57]Ho| A7E A&t KCUEE #
T 5 AATFAN9F, AlPrE] EH2 FX) (Table 1). Al
S 7F57] AdAC 2ol 3571, IR 5 A k& 9

AE] A ATHA AF glol 71o] A+

TiolEs 3t PR 2 7h57] AA| 739 A o
EQict 20179 F5H2 HA =T, TR0 sty
SHSHA|EQPR T3l 4Fx 9] ookl E oA ThEA] Zat
ABer-g-Fof gt 82 AFEPHA7 220119 A8, 2019.
12. 98 74, HE A16803%, /P& EEN)S E4 X
A1 Stk AlEo] 7= FAEAAL AES BAEE by
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4. 0|7 [oliztstsE2|H(TSCA)2t EUS| stetEH
S8 Y YIMH(REACH)

US-TSCA®9} EU-REACH” 9|4} 7}&57] A4HA] A7
Atet TEE 3 FEEEASTE 55 WA A9,
£ s} Ed folld B, AE &= W 5ol ot
89 A7|dE A5t HTable 6). 7=} -5-F AT ol A]
& ol whet -utete] 757 Al AIE AR 71%E
2 EE AR 71 Bt 91 370 5ol thsto] A<l A
TA 23S F11 29 A7 99 Aejetoich SR
o] frofetetEd et 22| US-TSCASH EU-REACHO]A]

v}

of,
RE!
DR

N
= =

o fr o
o)

2

1%

Table 6. US-TSCA, EU-REACHUIM 7157 Mati| 21 S& =2

L7\ AL SR oY W AE AL BE AR
o g% W7 Al At SO A X3S FF5 vhishn
9Ick B3, Us-TSCAA = Ak o] a0 w7k wA
o9 2FEL PANOE YAFOZA AT}, EU-
REACHO|AL: TEASIEE A4S FAAL 0|53t 54
AFoIAE Setere] h7] AdA WAL S A% 3T WA
of giolo] | R3h W WAL = WA A 2% Fol 7

2202 0|20 4 9SS % 4 ek

lof cHet oY =X LHE Fel

_ 7)
7H57| A US-TSCA? 200519 50, a7t
e =Q LR x 0.12. . (=) (=)
o =0 LR (1976.10.11. HI&) [Al8 2007.6.1]
7|1Z= A2 3Fst2& 40 CFR Part 702. Subpart B: Regulation (EC) No. 1907/2006 TSCA= 19763 MI™Z|QOLY,
QoA It Procedures for Chemical Article 14: Chemical safety report SletE2d "WItet HEE e 2
Substance Risk Evaluations and duty to apply and recommend 2017 7€0|0F A=l
(40 CFR §702.31-702.51) risk reduction measures EU-REACHE 20074 HI™ Al
2017.7.20. 4 =A| AA[A1E4 2017.9.18]  2006.12.30. HIH[AIEH 2007.6.1)] iy g ZEoIAS
1. Scope . ol d H7Hhazard assessment)
2. Kol ™W7H(hazard assessment) 2. == ™I Hexposure assessment)

=& Eot 3

3.
4. Q1= A (risk characterization)

. Q80 ZH(risk characterization)

IEX 32 S2 40 CFR 40 CFR §723.250 Polymers  Regulation (EC) No. 1907/2006 US-TSCAUA siiE &5 2
HA| ol Xt 1995.3.29. ZH™[AIl 1995.5.30] Article 6: General obligation to 19954 JHH Al AAEQUT,

register substances on their own 2010SE7ER| | b3 FHEERAS
or in preparations; Section 3. Aol=2yd DEXEEEEY 7

2006.12.30. AIH[AIZY 2007.6.1.] ol HALHEO| IS0 US

CH29| £ JIX|E BF OtEGH= 42 EU-REACHE 2007 XIH Al
OFEAO| MIAXA e AR = A9 IRl S20 2 TIEAIS}E
e AKX ool SEEHX %2 =HSES THAHY = AU
HEH SRE) E= 7|EHEZEE) L, D2A e Ed XHE
tiot sletE2E0 SEMFEME  SS0| X A= WE0| =2
StO{0F & S AS

(@) LEXO T E= UE SE(S)0

TRk T 2 satxoz Zstel
2U(E)0 BH= 2 3% 01y 2t

=32
(b) HHH 2E(E) E= 7|EH 2E(E)2
ZYHO| B 1E oM 82
2r HY 40 CFR §721.25 Notice Regulation (EC) No. 1907/2006 US-TSCAQ| i L2
requirements and procedures Article 22: Further duties of 19883 7HE Al AMME|QUO,
1988.7.27. /X registrants; Section 1. 2013AMEX| CHA Xtof 24X
7| E5IESE0| MEH £035t 2% 2006.12.30. HMF[AI1 2007.6.1] HEE
(significant new use)Z AI2El= 4R, SISIEZO| 87t M2 &H0le| ALt EU-REACH= 200743 MIE Al
90 ojl EPAO SNUN (significant Mz Hik= 32, SEH= ol LI8S ZloIUS

new use notice)S MEal0f & HE
St= SNUNO= 8= HHOZ Qlst
A =& e DIZ0f CHEH Lot
S22 HIES ol HoE ZetE

REACH X222 HM10l| 2t S=
LHES dLlohor e
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= &N 85tk 7t

42 nBE eHZ
AISHAY AFEAIZ]7] {18l 7H57100 EolA ARSI AA
Ql PHMG, PGH, CMIT, MIT, BKC, sodium dichloroisocyan-
urate (°]5} NaDCC) 50|t} SK(SKAWZ, SKo|kH|o]A), ZA|
RB (@7A9] Reckitt), 17, LG, EEIUIE, ovlE, SZ2AG
JTESCO), GS, thola 5 B2 7|¥E0] =& 21l 0|5 &}
SRS A7IRE 7HE7] AAl AlE H4 43F 9984t 77t
199455 201197F4] obF& QP €<l glo] =] ct. o]
= AlES AHES 2 AanREo] 4 54 2 v 3%
714 55 FU2L, AFSAPFAYSITE 20229 49 2997}
2] Fof Al g A= 7,7127g0] 1, o] F AFgAE 1,773
golot. A=Al wof At 1= AFAHEAL 8947t H, A7
3 A 959 W, AFYA} 20,3662 E ALY HR]
3etEA2 EE ol=o] RdE 7He7| AA AEe S
ARl dli, A, FAlsHs H 51 H7] WiZolth & A
TollA= SEutetoll A AlFe] b o] ERIEA] 92 71571
AtA| A& Aol 7HesHA H HAR] A9t 52 1Skl

A, 7¥57] A=A AlEol AH-EA weE L AREE 717E
5QH1994~20119 o), BH FASE 34 A #d
o2t dfeje] 71& WA 2P FolsistEdaay soll A
5 BHgolA] AT BA US-TSCALE EU-REACHO]= 7]& &}
ShE2o] gt -fol AL A1Eet aEARRlekEol gk 5
AAE A A Q)(Fol2d IEAREF}E, 1,000 g/mol ©lst Hl&
£ WA 2%), &= ¥4 E JHAF 5 71241 shst
=4 Y 2330 7H7] AAE Qe A7 A
Ao & s 8=o] ZgE o] USItH(Table 6). £3] 2000
Al 24 FA| A0 2 opfet sfehEdo] ARGE AL 11 AR
FEHA Boldt AZolA FEAT2 2007 EU-REACH
A dgotal, R 3tetEAQMd g (European Chemical Agency,
|5t ECHA)S Adsto] fHAde = S0l BE o4
of sl Y12 BAISkL ATt 1991 v|= TR} AH|A}
1 5 2]93](Consumer Product Safety Commission, ©]5} CPSC)
= 7H57190 3FetEd AHES Algkelal, E56] 2314 7157
o AHE-S AlRtSHER FEFLE!? o)t ARtol = 8
= foieer=daeil S AFRE 717F 59H1991~2015
) F 219961 20049), 37] Z3HF-3HFAAL Asid B
7F-3)l s WS 718 o, 7hs7] Al 919 A=
Ho] AT} (Table 2). ©] 717t &1t 4097 7i 7h57] A=A Al
EE2 47 B4 glo] K& oz wufEiet o] A7]= 7}
2 o &4 5 A% IFE 2T AR 7SI
(PHMG 4F=tA)o] 517 2L i A]71(2000~20119)2F 3331

)

I

o
g

i

¢}

ok 9IS HAISHE ol =l el ¥ Ho] ¥ist 52 v
Skaz ghgsfiof Sk 7]2o] AAR|A] gtk

=741, PHMG®} PGHE= rofiatetEdvefio] 2ottt A
Lo A5E JYom A A 7IEo] tEA A8 EH U
PHMG®} PGH= ILEARSIRFECIAT Fol24do= Fof &
=1, Y Fro) BAF 2712 A7 D AEA ™ol A
A|qt, ol 5o gt AFNE B7HE A&3Ie Aolth SR
£ 19979 PHMGE 7|¥o| A& +HAFEAF (1,274 g/
mol)ol[¥t ZASA IRARRIER Ihpetal, 7 BAE &
12 EE FolHA T SR AR ] et 89t B2t ¢l
o] A& sl7FsHAiTh &R+ 19979 (R0l A=t
PHMG A4 55 A4 A=E HES 1 =4 FH=7} 8l
+ AJHlollA PHMG A 20tE 13X B4 dutel By, -89
T, BAF 1,000 ofst 49| g, B EARG, 12aL &t
5 SA o Abme] A5kl HER 23, PHMGE 1%
AEARA dEdo] ofyztal WStk thA] Taf #AF
Fol I NE=4E do7|A] ol s grh= gyt
Q1 71&S Uitk Aotk $HH, PHMG AR 7Y 553
The National Industrial Chemicals Notification and Assessment
Scheme (NICNAS)O|| 429} EAE+ EAFS 2+ 18,500
and 137,000 g/molZ S-=3}ct o] £3)& Iyl A&
S AFtEct P41 Ik PGHE 20034 =7 B4 WA o]
A oz HiEdE 7hsdo] ¥ Ao g wdshl 5y
st A U< S17FskSATt old QUA| FYI mH 54 Al
9 23 glo] A=/d1 ol AmTEe = £2fo] 571
o, gt vEASRMES] 1EA 24 ARy 5/9AEA
& AlE 5 AT AEste s shglt: WEjd PGHOY o
&Y 9 A 54 B7HE A oS A Rl oS
et AL FHGAAR S SRRt Ao 2 571 Heloletal
F4519ch PHMG, PGH 53 Z0] S8 (polymen?] 1.
EARKES] AR 271 BEe =43 Aol it &
#HA Uk &, 85 1,000 g/mol oot S 9] B2}
FZ Ad 2RFE-2 At E445(1,000 g/mol o1/d)9] &
of Hls AlEZF/do] Ath= Aol wel US-TSCASIA= &
AeF BE7F nEAEHES] 52 WA A9 FEo|v,® EU-
REACHE TEASRIE A& Al ¥ o2 22|
31 QItH(Table 6). Jang (2021)7% 2 Q1) 7S F44-2 519]
T}, US-TSCAY &9 4Hd-g- SiotEd55 4la & H71hY
(Industrial Chemicals Notification and Assessment Act, ©]5}
ICNA Act) S ] Ald BAIRE BEA SlsiE olv& &
oje IEARE Fifshs A 2ol EAUE
Zo|t}. Lee@t Park (2017)'®% US-TSCA, EU-REACH 12
I GE SrEAA oA TEASRE S 23S
Eo] & d5et Zo] FaiststEd oA PHMG, PGH
o] AFHE AF-S AHsItt. 1y BA S F = Folst

=
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i%é_l" 2] sletE4 AlaA 2 Am g W 5ol Tt
7P°l AA 2T 5 U, A7 1,000 g/mol o]5}
@%E(A) HI 23] Ql%Zol®E PHMGS} PGHO| A+
£ SRIoHA] gttt 57t o] 23] wheh 5407
}*eol e 54 A= 875 59 PHMGY] A &2
S oIATHE PHMGY] 54 93] =aid 4= QS 2o
HEct o]2feh 342 Park 5(2020)79] AN SA]
7HE719 R 5 570 AFell -5 PHMG £A4 £
i 800 g/mol oJ5tet= éﬂroﬂ TASHH A590] gl
< TeEohs ARSI ERE 7hs7] A=Al 9
= U TS BAsHA] ot olgA Raist
ol nRAsRHE AT diet S A%
001455 201187H] PHMGZF SAAHA 7571
S 871 AFoA, 183 PGHE 20099 AlFFet olE 27}
Y 27H A ZA A HEoZ ALEYTE? Leel}t Park
(2017)"92 3 E7L GA] Ql=tollA] Lubd o 2 et A}
SIHE] tigt AEE AR wolEo|7|vh Folx 7h57] A
A A7 BT A oluA] &t Ao, ol wE =
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i flﬂé T . -Dl

okt
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nﬂ'
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 HUo o
19

FE[O-‘QEUS’E,LfJ’\“I'FUNImFJF{EL
Nmﬁ
)

7}l Mol Ao 7 Eo1o]: stk 235190
AR, frafsketa g e A BAI(19919) 71 Ab

g5l SropRo] chet LALAAIAE BAS] CMIT, MIT,
BKC 5°] Mx9 {3 g4 2} glol Af-5A 7F571
5 AlEol AHEEH =S WASHATE 1994W 7 20118 7HA]
CMIT/MITE= & 1170, 18|32 BKCE= 2709 71571 AHA Al
Foll FALIA ALSEIAE OIF FHE LS foASEHEY
e A ARE AR, RAA R R w5 A WA 5
587148 52 Aol Ao SRl Bol XET U3
o wreb) 919 B2 BelEgolok Ak VI 4
1998 31 7ol = CMIT/MIT 50l tiet 543 =54t 5
RS9 AT Fol F Felslol ATE US-TSCAIAE
AREE L Sl St AR 919, AL 37, 7 9,
AR B AR 2 A A3 &R0l Alast
T2 glo] rk? 2 9FH 7 Hrisk evaluation) S 9J3F 2414
HE Aot (prioritization), AT SFeHE40] disl] HE/JE7HE
5h, upA]eko 2 £35St 9% (unreasonable risk)©] Y=, = £
o] & 242 AT 4 (risk management) 2. 2 3t
npRute 2 7P Fa%t el AlE 8 57 € & |
Aoll e AYSIGE Bl greith sorE el Soft
%S| 874 AT 2 £, F A 59 1k B4
o] B g B R =& T Aol €= A2 7]
Eol‘jr I8y FefslstE A ol A= AlEe gt Al
£ 8% WA A el 4 G ABS PAE FRS
A ettt g Aol e AR 9 & W7 Al o)
AL Shol A1 olsle] S ALgEIE Ag BT 2
& Aoltk 19964 RSk R AT 14 A% A ol
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o S0 et FAL otk = A fANUALE AN
W olF obfel A4 glo] BES WA Y shetEAL
AST % Udoic o] AHH AHA SR ShEe AR
(SKYBIO-1125)°] o} 74 27 glo] 41 Aol 2]
of ALgANA A =3P o] Uk 7Ha7] ATAZ AL

=]tk US-TsCAo] 1L At SFSHEAS] B AlFE Ax &
A A13LA(Pre-Manufacturing Notice, PMN)E A|&3} == o}
3, 7120 SEet @A 2 O A4gE AP AT

0]—h A Z=(Significant New Use Rules, SNUR)E 2 L35}
PHMGE®} PGHE &0l A H|4> &2, ZA] Fuff WA] 5 AF
& A AECZGE ARSI o] SRS 98]
ghollA 7h57] Qo thE A &5 BE-8-Fol AHEE
< A0 2 A AHE A7), AlE, AHEAL TR Tl et
%S Qe B ol TS AH 7147 LA AE A
£ 2 YA 3] {7} Al oI 71BE gick
7] AFA A% BF BAE B 20114 T 0%
2015513} 2019%10] 17} A1 eHE Q52T bE S5
A FPAHo A 7hE7] A=Al A7 FFS 2 =8 #A
Z%r=(Table 1~4)°] 7N =K Table 5). FetE2T 8 A
Gl E9 Y- sk flgt AR 7| 74“114/\5
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L& fEohe 2ol Fasith 12y A9FA 9] 9orelE e
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A5 AZRE AL AT ZEY A o 2 3 K
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o] HoA] FAISHE ARto 2 7149 9 <A 5 o]
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SASKE 247 Baslth, QA ol 4O 2 He S
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