BI2EIA R A5 K|, K432 H55(2017) PISSN: 1738-4087 eISSN: 2233-8616
J Environ Health Sci. 2017; 43(5): 349-359 https://doi.org/10.5668//JEHS.2017.43.5.349

_:jc_agl__l.__| Invited review |

k57| A2A MEo FV|E HEAEE nFE

HHSST. 0[5E]* - BT - MO+ - FEE - HET v

RS EAT oL $7 w Ak
s o eha AN S B4 RASH
sksksk

e e R e

Review on Safety and Health Information on Humidifier Disinfectant

Dong-Uk Park*', Seunghee Lee*, Heung-Kyu Lim*, Seo-Youn Bae*,
Seung-Hun Ryu**, and Jong-Ju Ahn***

*Department of Environmental Health, Korea National Open University
**Department of Environmental Health Sciences, Graduate School of Public Health, Seoul National University
***Korean Social Policy Institute

ABSTRACT

The objective of this study is to review the safety and health information displayed on containers of
humidifier disinfectants (HD). We summarized not only general characteristics related to the marketing and
manufacturing of HD, such as the duration sold and the name of the company, but also the safety and health
information, such as identification of disinfectants, recommended use volume, and precautions. All of this
information was reviewed by HD brand. We collected safety and health information from 31 HD brands.
We found that companies that sold and manufactured HD brands differ. Two companies were found to sell
their HD without permission after 2011 when the health effects caused by HD were widely known. The
name of the disinfectants were not identified on the container of HD. The recommended volumes were
found not to be based on toxicological evidence and set without consideration of the level of susceptibility
of users. Most companies displayed phrases such “this HD is safe for humans, even children” on the front
of the container. No inhalation and skin toxicity precautions were provided. In conclusion, most HD did
not properly display information related to safety and health to protect the health of HD users. There has
been no official investigation to evaluate the risks posed by HD, such as the sales volume by HD,
identification of chemical disinfectants, or their concentration, nor have there been actions to control the
chemical quality of HD. In addition, government actions to punish the malicious practices of companies
that manufactured and sold HD were found to inappropriate

Keywords: Household chemical, humidifier disinfectant brand (HD), inhalation toxicity, safety and health
information

L. M

rh

o] & AbgAlE 1,256% (21.7%)e1ith. & Azt
% e S ANE PRI 1L,1999 (1xk=

71571 A AR FEE YATL Aarsk A 3617, 22k2AR: 1697, 32k2AR: 6697 )ellA] 7}
AR 20179 10€ 23Y 7|20 5,790 01U, 7] AtAlel Aol va WP ¥ &A=

TCorresponding author: Department of Environmental Health, Korea National Open University, Seoul, 03087, Korea,
Tel: +82-2-3668-4707, Fax: +82-2-741-4701, E-mail: pdw545@gmail.com
Received: 15 October 2017, Revised: 23 October 2017, Accepted: 24 October 2017

349



350 #s< -9

- 0|58

0
Olok
41

3032 25%L o2
7V57] AstAl A7 9E 7 ARl E B
Sl 19943FE 5% 7ke7] Al AF 18t
AE) g, AFE A= Fu=F, AF Jell S0
= A AR 55 So gigk 7|29 Y
T ZAMEA] e Qlt) 20140 RARAR A
5 HEFZARYE A 12 B &
A7A Arlste] L7kt i) AdA A7
8 Ak W7 fLdgE F7 R o]tk o] B
Aol 7571 AAle] AA AE 5, deE, A
Fol e 3eEA ol vk U FAH A
Bt 7] AR kAl &l 2014 o] %
Aol 757 A vads 5 F33
F7HEAAE oFF oA R Tk E AtolA
= 7] AdA AF &1 2718 AFe
v EA43 273918S JEile KRR E
Aestar, ol& AR gk A AHES L
ok, =5k 7199 7HE7) Al AR AES
gk 3AF, FAAN LS U-S d¥= v

ok Olfo

oo

R

ﬂl

o

)

o
o
1z
fru
Jr
kil
N

A 8710 #7)
Y, ol AEEREE B k), SK 7kl
o, HoleIE Ke7] Fit, ARFUN 71571
Y8, SEOK 7k, B4 7RI olE)e &
7] s ARl gAY EEe] IR ARRE
1% % gtk olol A% 300 AFS] g7

H

AFY dugne) Bol71Q), AXANY, AF
9 A=

P o o
G S s O
T N =
; r% fo mx 32
cudts
r_?l: N rr

0 9
et
R
o rir ol 1z
=
T
B 3
e o
N a

sl

e

m>'

qi ot oo

[ ]

L gl
%
o>
=
ofo
o
k
12
o)

g

lo 24
S~
oo
ol
A
u
fo
12
o)
)

J Environ Health Sci 2017; 43(5): 349-359

o AE2] YA, AEE 7 &4 5 A7)
e &7, AL oS R A=
AF W8-S Sl

1. MY L4 M2 sig

AFE F71sd, Ax7Y, €%, B 5 A
T £ A2 sIith(Table 1). AlF2] BA714
I F 7] tiFRe] g e T & U
th g yb AEe A 217120069 )5
AN ) AFE)|FE AFZE, AlFHE @A)
2 20169714 FhljE RoZ AT tEe
AE 7t SAEJY 20118 L o] F o] T A
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(Table 2). 7157 23892 22 AFYdA= &+
sz WwolAsEE A AR@EUGE FE:
2005-2010, polyhexamethylene guanidine hydrochloride
(PHMG 943, CAS No. 57028-96-3): 2010-2011)
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Table 1. General characteristics by humidifier disinfectant brand

No. AFE 714 Ax714 £ % (mL) T A 7]

& 7tE7IH ol E e/ 1E + vfo] 2.8l AFQ 230 1994-1996

7} 7 S 2 A Nl* 300, 550 1996-2000
3119 7hE ) A A %]_Zf} SHALAYE gpornqyzasap 250 1997-2003
4 SARA T b7 G S A H 27 A sl 5} 8} 300, 550 2000-2011
5 SARA JFS7ITHEAE) SAUSA dB T A S sk slsll A v L 8 g 2000-2011
6 o7 7i57IH ol E o 73 Ak SK Aw 1000 2002-2011
7T FRANE M T EY T Eat A Y 1000 2003-2004
8 ITZyx 57 HRA A B A 2uparl A} 550 2004-2011
9 A= (Tha) FEo} ool ) 30@, 507 2005-2009
10 o] & 774+ A ALA| A o] ntE jalj ggi/ SKAPIR 5 2006-2007
11 o}o|Zd 7}7| 274 2047 gupare] A} 1000 2006-2011
12 grovta) gro}a} NI 800 2006-NI
13 294 A 3 A 3 1000 2007-2008
14 &713 7t57] shdel] % AAZA S Ao} WAL 1070 2007-2009
15 7147 2949 Z 79 Zzqel 1000 2005-2011
16 7}&719 U A Tho] 2o} AL A= 7] 1000 2007-2010
17 o|nlE 7}27] A#A 2 A A o] u}H E off 7 A+ 500, 1000 2007-2011
18 ?Jt&%% }ﬁ 14173 Al GsgEH U Fd= 500, 1000 2007-2011
o JLEGTLIEAO  gagman  sunwdaan 21
20 o}o]xm(:ala & %znzg) NEEEES E 22 A A7) 60 g 2008-2010
21 A5 7hs5 714 A ButterflyEffect adIZ g olA 500, 10(3}-$-%]%)2009-2011
22 olE Q7Y Ol E 9 7Y ButterflyEffect 300 2009-2011
23 Ay =7 Hlolu g Y= EERIGIES 236 2009-2011
24 olEAM 0| 7t&7) FAA  SM Korea SM Korea 150, 500, 1000  2009-2011
25 olEAo|Z 7}%7] daA] ofEA o= NI 150 2009-2011
26 A= (3A) = LR 3074, 5073 2010-2011
27 mdlgto|lx 7] AdE wEZAY A A E 20¢g 2010-2011
28 AlF=EEAD) 214 GB&C o] ¢l & 707 2013-2016
29 oojrt=E FP= DRGES NI 500, 1000 NI
30 St EEANLEI|AAA = = o tjAl/=H] 2~ 2+¢] 500, 1000 NI
31 @by nEdl PRERCIREY NI 250 NI
32 2k sl vo BT (%ﬁ% Sf‘j%?g\i) NI 230 1994-2000
33 gasts e sps7) o) A A+ NI 280 1997-1999
34 SK 7t&7|H o] ET SKAI 7| Z A5 Ak NI 2001-2004
35 o ZEH 4 7HE71E FFET InKAFo A& 6g 2009-2011
36 wlol ey E 7pH7] ot Hlo] 9 ¥ & NI 400 NI
37 9EOK oA 7}t 5] 2k NI NI NI

NI, no information; "R EFHFO 2 A9 F&
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Table 2. Basic safety information about chemical disinfectants added into humidifier by humidifier disinfectant brand
No. AFolE A& AT JER] IAE AR
I §F 7I571d ol E 13] °F 10mI2-3L 71%)  wAE WA 924 5(1.0%) CMIT/MIT
2 7ks7Idd 13 ¢ 10mlQ~3L 7]1%) A4 PHMG P*
3119 7k 714 Al E 1L% 5ml NI® NI
4 SAEA 5 7hE7l 9 13 °F 10mIQ-3L 71E) Al PHMG P
SN RA T4 7 o e LA £29
5 = '—_l = Gl o 9 =4 T [ [¢] NI
(A ) 8g/671€¥ SR
6 o7 7tE|HolE oF 10ml2~3L 715F) nAE 4 A e CMITMIT
7 FRAG 7hg7FEY 13] 10ml2-3L 7<) MAE A oA AE CMITMIT
8 EFIZx 771 H A 13] °F 10ml2~3L 71%) A#A PHMG P
o 7tE71 BS 7HS A& F olHEtol LAotEAVGESR,
9 Q= (Iga) 127 B oaAa NI
10 o]ZFejx 7hE7124HA °F 10mlR~3L 71& nAE A g AR CMIT/MIT
11 glo]=d 7157] A 10mi2~3 L 715) b A PHMG P
12 grevket 13 ¢ 10ml2-3L 71F) AFA PHMG P/MIT
13 E94 °F 10ml2~3 L 71%) 27 NI
14 g719 7k57] el & <F 10ml2~3L 7]F) A, F T NI
oF 20ml2~3 L 71&y _ N 0
15 7tg7) 29 | w7 A, 5 =7EL ¢ PHMG H
571 294 o 10mIR3L 71 5) 1=714 %, 31:=7H ]
16 71719 UA E 231 % 15~18ml nAdE A A dE CMITMIT
17 o]mtE 7}&7] 4w A oF 10ml2~3 L 7]5) HAAE A oA dv CMITMIT
18 3hak2& 7FE71AA A 13] °F 10ml2~3L 71%)  AAl, shilohad CMITMIT
19 o|mE AzIE 370 NI NI
20 slolR o) (ZE L, ©AjE) NI NI NI
21 A5 7HE71 Al 18] 9 10ml2~3L 7]5F) PGHY(JAHXA]:@lv}=),water PHMG P, PGH
5 oro
2 olE oy ffﬁ"ﬂ EE2A B2 AEE poy PHMG P, PGH
- =74 o 3] 717 BEE o)
A FEHE/E5ATE
24 o}EAOIZ 7457 FAA 13 10~15ml2-3L 71F) E/LEAFZE/FEFEE/NI
A
A FEHE/E5AFE
25 ofEAMolZ 7}57] oAl 13 10~15mIR-3L 71F) E/LRAFEE/FEFEE/CMITMIT
A
ot 2] 2k 5 5
26 N9 =(F ) fz%;ﬂ ARBESDAE T yom 59 caxg NI
~LTO
27 mEgtolx 7k57] AdHE F 1~15L% 1 A o] R kol E NI
o] dglo] AAjotE AL E F/
28 AlEHEEA D) 17 obt] T AL/ e AR E B/EH Ak NI
AUEF
El23, ABSL. Y, ol d A
29 e = NI ’ ’ » NI
Aei7ks = Sbe § 1874
30 @=AZFIEZIAGA 15~18mI(1F)Q2-3L 71F)  vAE AFAA 4B NI
31 SWrtE7IREY 13] ¢ 10mlR~3L 71%) SHASEFESF), Uxe NI

" CMIT, Chloromethylisothiazolinone (CAS No. 26172-55-4); * MIT, Methylisothiazolinone (CAS No. 2682-20-4); * PHMG P,

Polyhexamethylene guanidine phosphate (CAS No. 89697-78-9); ¥ NI, no information; ' PHMG H, Polyhexamethylene
guanidine hydrochloride (CAS No. 57028-96-3); ¥ PGH, Oligo(2-)ethoxyethoxyethylguanidinechloride (CAS No. 374572-91-5).

J Environ Health Sci 2017; 43(5): 349-359

http://www.kseh.org/



7k57| oA MEo| BI|=l QREAEE 0E 353

& Q9T A% A A5 ol va Aol AL
Aol AR, oka), 42 Bl oje Az

Bl: '?“"*‘ H}\Mq' 194 {—]753]' /‘}‘%th?_ Eﬂﬂoi MME]'

3) ¢Hd B AR E AR FA1E

3R] AFE S 1907F 871 Sk B, <M,
Fal° S5 F715MtH(Table 3). ARESE &= ¢
AA Aol BHF Y, QAo T
oltt, AFF 757 Al AELS FY A=
Asiial #71=o] ARAAT G ok
el ‘swallowed’Z X7} AUt @ &4 &
ZAasE 7P ol ek AlEQ] SARE
H7] FH L QAo FHF RS AREElo] <4
St AREE = Qlth, “abt 99.9%-otolol A= <t
Arolgla %713t}

i ri "R S o

Apgadel FepAlel Wi 9w, AT 8
LeHE W) AT 5ol @ ¥71% 82 5§7)
ol o ARSAS BAF AELS QAT &
3 Folajaol sjRe} ol =% A SF A
& g A

50

A7 E-8ol thek &2 2HdEo] UA]
okt A e st AFER =
Tskal 30 AlFS] ARY AR T2 71 W
So] A2 H]|S=FTHTable 4).

v.n &

2 A= 280 71delA gk 310 Al 871
of F719 R ARRE FEletal aFgTh o] A
TE EajM d& Fo - A

AR, #H 4 T AAITFE o AR
Q1 AtA s AdEolu e S BE AlEe]
Ags] 78R Zdth 2 AEFATF 75T A
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Table 3. Safety and health information displayed on product container by humidifier disinfectant product

No. AlFol& hA#d 7 B
83 spey) o 7tF7IH ol E ZhF7IHol M et EA7F He Al Fgele] WS i =
] ;11]‘;]15 ) o] B4 WA k= 7MY & Ul*@g 124 “ﬂlzﬂiﬁi AA = A8 &7k glsy
- o715 RS Sl 7tE7] BS ZokE w SWuE RojFAA L.
2 7h5719H e Aol M ARG AHEEH MIE AMEE £ YT
3119 ﬂ.ﬁﬂngxﬂﬂﬂiﬂoﬂ A PR or P Mlsta AT 5 SlFUTh
PO el ke ERo] He AAHAR] FRH Ayt
g SR G e QA ok ARE AEste] shetal AFEE = AlFY T
7FE7] W e Akt 99.9% ofolo Al S, M-S Fe H e sy Hot
APt 7157l HAE THASHA A 99.9% ot AR Al
5 ;}ﬁ;];tﬂ el g T/ FALE gloen AW FAHAE GEurt
;;la" v e8] 9@ FHAxE ESME A FaFch
A sl Yol T o7zt ok
oA kAT HEES ARt e AHEE & UFUT
¢ T o AA S kAT 7tF7] FEY
ZFE719EY ey HER Aatdutas g5ste] Uy HAdska AREsHE F dFUth
o3 M E Fole EHE7] AR A3 ool floy AL AHEEAHA L
BZax . _ . . o
7 ;}%71]%4%%%1 e Al AT AL AMEEH MIEA AMEE £ AFUT
8 alg=(garay “L AFE ST Add e 3Y S sH0R dd AFOR viwst g
TR o) g #elM AEEden AA 60l FoA AHgEE ok AFEYUT
1A kA AE ALgEo 2 oA JhgEA Q.
9 594 o bF7IWel o], & W Ao B 2dHoR Yol
o o 7kE71E wA Al B R R A& a3E w6, el vidke] A 71t
R = e R
o 7kg7IHoll MAsteE Al Eue] TS ZdH R volgUh
1o TS 7tF7] = wAA T FAR A& 3HE {FAFUT
771 A et HUbR olmwiElEty] 2dE BHA 5 dsUY
o A& b el
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12 SFelA1of *No s}8hA| &, 4 3] A 7/¥
(ZH &, FAY) « AW F71 43} 370E HHAE

e AA o Tt FYA A= AFF(OECD 423: not toxic if swallowed)
13 Al ARGAEA 5 xﬂﬂxﬂ A 2 3l B
ThEATA e Qe A gﬂw rAA HAESE

solAl Stieta 7HE71E AN

*PGHE EUS| $21& 2 $A=7elA del 23 e e A ARt

sQAlol bdF PGH/E 23 Fe/152 BRoRIE AAZIYL

A A, 1 7), B, FEAS AL #A gl otk sl ALgsH 4
31 o,

14 ob 0 7h]

5 CLEA o] X
7t571 A
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3
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Table 3. Continued
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Table 4. Information related to safety and health by humidifier disinfectant brand

No. AEH oAb Fo"  §xT AW Ry Ay ! 5!

1 3 7l&7)v o E 0 0 0 0 0 0 0

2 V5719 (0] (o) X X 0 o 0

3 119 7} 7] AA| 0 X X 0 e} X X

4 SRR F 7ta7] o9 0 0 X X 0 0 0

5 SARR 7571 H(ZA ) X X X X X X X

6 N7 7t& ) H o E 0 X 0 0 0 0 0

7 =R 1S9 EY 0 0 0 X 0 0 0

8 T2 7571 HAA (0] 0O X X 0 0 (o)

9 ol = (uberal) 0 X X X e} X X

10 o] Z a2 7} 7]| A A 0 X 0 0 0 0 0

11 sfo]Zd 717 A4 0 0 X 0 e} 0 0

12 gre g 0 0 0 X e} 0 0

13 294 0 0 0 0 e} 0 0

14 279} 7}47] o) & 0 0 0 0 o) 0 0

15 771299 0 0 0 X 0 0 0

16 7147 G M 0 0 X 0 0 0 0

17 o|ntE 7} 7] 74 0 X 0 0 e} 0 0

18 3l e sl27] AR A 0 0 0 0 e} 0 0

19 o]z & AHFIH X X X X X X X

20 sfol x| o) (HH &, T E) X X X X X X X

21 AT 7457 A 0 X 0 X X X X
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