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ABSTRACT

Objective: This study aimed to summarize the physiochemical properties, toxicity, and legal regulation
ofchloromethylisothiazolinone (CMIT) and/or methylisothiazolinone (MIT), review the health effects caused by
exposure to CMIT/MIT, and evaluate the individual association of lung injury with the use of humidifier
disinfectants (HD) containing a mixture of CMIT and MIT.

Method: A literature review was conducted by searching keywords such as CMIT, MIT, health effect,
dermatitis, asthma, and lung injury, either singly or combined.

Results: Both CMIT and/or MIT were found to be associated with the development of several types of adverse
health effects. In particular, respiratory diseases including asthma, nasal symptoms, cough, and rhinitis were
caused by the use of products including CMIT or/and MIT. The mixture of CMIT/MIT has been banned in
cosmetics. As of the end of 2017, nine patients who were confirmed to have HD associated lung injury (HDLI)
were found to have used only an HD brand containing CMIT and MIT. Their responses regarding the name of
the HD used could be trustworthy based on the short duration of HD use (less than six months) before the onset
of HDLI and frequent use of HD per day.
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Conclusion: According to the toxicity and HDLI cases, the use of HD containing CMIT and /or MIT can cause
fatal lung injury. Further study with manufacturers’ assistance is necessary in order to obtain more clear evidence
on the causal relationship since HDLI cases are being reported continuously.

Key words: chloromethylisothiazolinone (CMIT), methylisothiazolinone (MIT), humidifier disinfectant
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Table 1. Physiochemical properties of CMIT and MIT contained in the products

Property CMIT MIT
Chemical name (INCI) Methylchloroisothiazolinone Methylisothiazolinone
IUPAC name 5-chloro-2-methylisothiazol-3(2H)-one 2-methylisothiazol-3(2H)-one
CAS number 26172-55-4 2682-20-4
Chemical formula C4H4CINOS C4H5NOS
Molecular weight (g/mol) 149.59 115.16
Vapor pressure (mmHg)* 0.300 0.797

CH
A e
N
o ™~ N
Formula’ = Oi\/S
Cl
Usage Preservatives as biocide (e.g. bactericide/fungicide and algicide)

*Under condition at 25°C, "The chemical formulas were cited from European Chemicals Agency (ECHA)”
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Table 2. The name of humidifier disinfectant brand containing a mixture of CMIT/MIT and their concentration*

Concentration of CMIT/MIT mixture (ppm, pg/mL)

Brand name Sales period
Home clinic (Aekyung) 2000-2011
Yukong 1994-1996
E-mart eplus 2006-2008
Homecare NI
Dongsan NI
E-mart 2006-2008
Hampakeutsum 2007-2011
Jupusarang 2003-2004
Furnisure 2007-2011

4.5-263.7 (N=33)
82.8 (N=1)
86.9 (N=1)
70.4 (N=1)
84.3-353.3 (N=2)
52.6-115.6 (N=6)
24.8-57.6 (N=3)
292 (N=1)
704 (N=1)

Abbreviations: CMIT, 5-chloro-2-methylisothiazol-3(2H)-one; MIT, 2-methylisothiazol-3(2H)-one; NI, no information; N,

number of sample(s).

*This information was cited from the report of Special Committee for Examining the Cause of Tragedy caused by Humidifier

Disinfectant (SCECTHD)"
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Table 3. Regulation of CMIT, MIT, and CMIT/MIT in cosmetic products

Category CMIT MIT CMIT/MIT Reference No.
Leave-on products
EU NI Banned Banned EU (2020)"
us NI NI 7.5 ppm (CIR recommendation) PCPC (2019)®
Korea NI Banned Banned MFDS (2020)°
Rinse-off products
EU NI 15 ppm 15 ppm EU (2020)"”
us NI NI 15 ppm (CIR recommendation) PCPC (2019)'®
Korea NI 15 ppm 15 ppm MFDS (2020)°

Water-based paints’ No maximum No maximum

Abbreviations: CMIT, 5-chloro-2-methylisothiazol-3(2H)-one; CIR, Cosmetic Ingredient Review; NI, no information.
TCMIT/MIT is reported to be contained in some water-based paints.
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Table 5. HD use characteristics of HDLI patients with clinically definite, probable and possible association with use of

HD (N=26)

Age at time Average Association

Sex il;i ?Zgl))ssl;:ie recl;\i/f;fc?ry Duration used Diagnosed lﬁllirj)gei v(t)(l’ltﬂ]e Name of HD in;)l.fr}l/unwgith

months after birth)  health yeat day per day brand used the use of

problems (mL) HD
4 <1 2012.02-2012.04 2012 4 3 Only Aekyung Definite
4 <1 2012.02-2012.04 2012 4 3 Only Aekyung Definite
F*,'  Postnatal exposure <1 2007.06-2007.08 2007 20 20 Only Aekyung Probable
F 9 <1 2005.10-2006.03 2006 13 10 Only Aekyung Probable
F 26 3 2009.12-2010.03 2010 12 10 Only Aekyung Probable
M 0.5 3 2006.01-2007.02 2008 10 4 Only Aekyung Probable
M 45 4 2009.05-2011.03 2009 12 10 Only Aekyung Probable
F 62 6 2009.12-2010.03 2010 12 3 Only Aekyung Probable
Mt 335 29 2005.09-2006.07 2006 14 20 Only Aekyung Probable
F 571 48 2007.10-2009.05 2008 13 10 Only E-mart  Possible
F 399 32 2010.11-2010.12 2010 20 40 Only Aekyung Possible
F 281 24 2010.11-2011.04 2011 13 20 Only Aekyung Possible
M 569 47 2006.07-2011.11 2006 13 1.7 Only Aekyung Possible
F 31 4 2008.02-2008.04 2008 11 2.5 Only E-mart  Possible
F Fetus exposure 1 2006.11-2009.03 2007 12 25 Only Aekyung Possible
M 64 6 2009.12-2011.03 2010 10 134 Only Aekyung Possible
F  Postnatal exposure 1 2009.12-2011.03 2010 14 134 Only Aekyung Possible
F Fetus exposure <l 2009.10-2011.11 2009 12 114  Only Aekyung Possible
M 22 4 2005.09-2008.02 2007 10 10 Only Aekyung Possible
F Fetus exposure 1 2006.12-2008.02 2007 10 10 Only Aekyung Possible
0,

F 5 3 2008.11-2011.04 2011 12 43 Aé‘_‘g]‘:;g 460(12” Possible
M Fetus exposure 2 2009.11-2011.04 2011 12 43 Aéz e 460(12” Possible
F Fetus exposure 2 2009.10-2011.05 2011 16 10 Only Aekyung Possible
F 22 5 2005.11-2008.03 2008 11 43 Only Aekyung Possible
F 13 2 2010.01-2010.06 2010 15 3.6  Only Aekyung Possible
F 32 11 2003.11-2006.03 2011 4 5 Only Aekyung Possible

*Dead, T with the container left of HD containing CMIT/MIT.

) AEAE stersy] g8 199 A2t 199 s
8L 15ppmoE AP BF PR wo] HEAALE Adsled Ak 2 A% MIT
¥ OER WAE SRS RStk Table 50 ppmol AT 7 wkgo] wAlESiT). Wepd @)

3).9 S2uhe} sPEE P71 E S oA 1L B2 vEtollA #AISkE rinse-off 4% MIT 71

AN E 72 2XE Fskal ATEY Yazar et al. 21 100 ppm®] SR ko™ 37 50 ppm ©] 5}l A]
(2015)2 rinse-off 7HALIAY sPgFe] A 71ER Zx} QFASHA] edthal F73513itt. Burnett et al.(2010)
MIT 100 ppm¥} 50 ppme] 72 WSS e & 2 v=3 fgelx BaE A 73 AlEE A
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Table 6. Clinical features for children who used only humidifier disinfectants containing CMIT/MIT

Reference Study subjects HD use characteristics Key results

Exposed to only CMIT/MIT brands The clinical course, imaging, and
Lee et al. 26-month-old eirl for 12 months in total (between 11 pathologic findings of HDLI
(2019)"” & and 25 months of age, between late exposed to CMIT/MIT alone are

autumn and early spring) similar to those of PHMG/PGH
Lee et al. 6 months of age, Exposed to only CMIT/MIT brands Clinically similar lung injuries to
(2018 twin sisters for two months (from 4 months of age those exposed to HDs containing

to 6 months of age) PHMG or PGH

Significant peripheral airway

Cho et al dysfunction was found in children
(20]7)2])' Twenty-four children with high levels of inhalation

exposure to a mixture of CMIT/
MIT during sleep

Abbreviations: CMIT, 5-chloro-2methylisothiazol-3(2H)-one; MIT, 2-methylisothiazol-3(2H)-one; HDLI, Humidifier disinfectant-
associated lung injury; PHMG, polyhexamethylene guanidine; PGH, oligo-(2-)ethoxyethyl guanidine chloride.
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