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Comprehensive Review of Acute Respiratory Failure Following
Inhalation Exposure to Waterproofing Agents

Donguk, Park’ and Yeyong Choi***

Department of Environmental Health, Korea National Open University
*Citizen's Center for Environment and Health
**Department of Occupational and Environment Health, School of Public Health, Seoul National University

ABSTRACT

Background: In Korea, a healthy 36-year-old man developed acute interstitial pneumonitis soon after inhaling
a waterproofing spray which he had applied at home to his outdoor jacket.

Objectives: The objectives of this study were to review cases of varying degrees of respiratory toxicity and
poisoning in connection with the use of waterproofing spray and summarize major reasons for cases of
poisoning.

Methods: We searched articles reporting on a combination of a waterproofing agent and/or respiratory
symptoms, including acute respiratory syndrome, lung injury, pneumonia, pulmonary toxicity, and respiratory
disease.

Results: We reviewed a number of cases of varying degrees of respiratory toxicity and poisoning resulting from
inhalation of waterproofing spray containing fluorocarbon co-polymer, solvents and propellants reported in a
variety of countries. The literature searches concluded that among the ingredients of waterproofing agents,
fluorinated polymer may cause acute respiratory health effects.

Conclusion: Environmental policy should be implemented in order to prevent consumers from using household
and industrial products including waterproofing agents. In addition, a national surveillance system should be
created to collect cases of poisoning caused by the use of consumer products

Keywords: waterproofing spray, interstitial pneumonitis, fluorocarbon polymer

LM 2 A FEEHJL A2S S EEEHAGT. Sy

ol A W= 3z go]o] ‘I—%Q‘ﬂ HAE 34 5%

(20124 1€) 4421 EX7t W< (water-proofing) 7143 A RAE sddEn, SRR AR
sxzgols Lo 3§ J4 14 HYacute  (MSDS)l wER o] u%éﬂx}ﬂ ARERE e 22
interstitial pneumoconiosis)> 2 YL Alg 7t ARl o] AFol= EAFTS YA (flourinated copolymer),

Corresponding author: Department of Environmental Health, Korea National Open University. Tel 82-2-3668-4707,
Fax: 82-2-741-4701, E-mail:pdw545@gmail.com
Received: 6 November 2012, Revised: 12 November 2012, Accepted: 14 November 2012

451



718A Z18]a LPG7} e A2 Yel=d
238 9] ek CAS e 7|25 QA
otth, dubroz W Axyols Aldh dES}

AR AE, 7HE AY 858 AR 2 Bl
A AREEY E ARlgo s 35 W
WAsl7] Y8 AE 9, 53 Tl RS

[¢}

74 357148 AHle Bl
REo] QJtH(Table 2 and Table 3).

2 AFeX e W 2zgo] FYoE B
% A AL B @

Gl
1

o,
fot
]I[O{l
N
o

4 991g 1AL olyl TAL Selrteiolr
FHA7 B0l A WAl e As
A% 57 F5 Fol thl WA 2

o e vhsks A7t 8 Ao® Az,

f
JuRomE oozl

y

IL & &

& AFoM e oA Bard Adfet s W
A9} B A (leather protector) =3 H 0|9} BAF S

2 AHIE AlElgE A9l ek 54
71 B4 AlElE WU 22l A &

2 FUEEE FEs] A, Iyt A
A =22 Qld By AEE 25 238l vk
Water-proofing agent; -=+= waterproofing agent and
respiratory diseaseE 7|¥1=E Fo] sl A,
A, AR, 2471 52 sk SEEA
&2 W elM Rl BE o vt AllE
Tk vt AlldA e FaiAE detar

o

NG

23 By 2 CTARARS) H8@gEA}
3]

—_

Ul
7IERIERE 2AR A%k, MSDS AE+ W
A S AYaket GAollA T3},

Hr ong b

n. z2 2z

1. S22t Al

20129 1€ AETAZFAEE AEaA WP-
30, A Z3SAF Y CANE), Korea)yS ARE-3F AJ2l
(197734, el AR 2] oF 2417k o) Al

J Environ Health Sci 2012: 38(6): 451-459

Fig. 1. A lung CT film of a patient of acute interstitial
pneumoconiosis who was hospitalized over 10
days only after 2 hours of exposure to a water
proof agents (WP-30) in 2012 January, in Korea.

Table 1. Summary of Material Safety and Data Sheets of
water-proofing products (WP-30) causing acute
respiratory failure in Korea

Components CAS # Ingredient, %
Fluoro copolymer  No information <3
n-Heptane 142-82-5 5-15
iso-Heptane 31394-54-4 20-30
Methylcyclohexane 108-87-2 15-25
LPG 68476-85-7 30-40
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Table 2. Summary for acute lung injury after inhalation of water-proofing spray

Authors Country

Type of respiratory disease

Location Agent suspected

Muller-Esch et al (1982)"Germany
Okonek et al (1983)?
Bonte et al (2003)
Heinzer et al (2004)”
Heinzer et al (2004)® UK
Testud et al (1998)'? France
Daubert ef al (2009  US

Germany

Germany  Pulmonary fibrosis

Acute alveolitis

Jinn et al (1998)"? Japan

opacities

: 14)
Hashimoto er al (2009)'* Japan bilateral lungs

Alveolitis or toxic lung oedema Indoor
Respiratory distress syndrome Indoor

Switzerland Acute respiratory failure

Acute respiratory defects

Pulmonary toxicity

Arterial hypoxemia/ground-glass

Diffuse ground glass opacities in

Leather-impregnation spray

Leather-impregnation spray

Unventilated room Waterproofing spray
Waterproofing spray

No information =~ Waterproofing spray

Waterproofing spray

Home(80%) Waterproofing-grout sealer

No information =~ Waterproofing spray

Waterproofing spray and by-
products of thermal
degradation

No information

Diffuse ground glass opacities,

Tagawa et al (2003)'Y  Japan

migration

alveolitis and marked eosinophil Outdoor

Waterproofing spray

4% syl BEE 2

)

= olgtal M Th(Fig. 1).
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Table 3. Summary for acute lung injury after inhalation of fumes gnerated from pyloysis of PTFE

Authors Country

Type of respiratory disease

Location Causes agent suspected

Tanino et al (1999)”  Japan

: 14)
Hashimoto et al (2009) Japan bilateral lungs

Toyama et al (2006)”  Japan Lung edema

Diffuse infiltration in both lungsIndoor

diffuse ground glass opacities in

Waterproofing spray and by-
products of thermal
Degradation

Waterproofing spray and by-
products of thermal
degradation

No information

Indoor Thermal degradation of

PTFE(teflon)

Son et al (2006)” Japan Interstitial pneumonia Indoor g?;rg(l?;ﬂii%r adation of
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Table 4. Major components of water proofing agents summarized from literature review

Water proofing agent Solvent Propellant Reference

Aliphatic hydrocarbons

(heptane,methylhexane) -also Propane, butane and/or
cyclohexane. Possibly e.g.  isobutane

butylacetate

Fluorcarbons, silicone
compounds, urethanes, esters/
wax, phthalics

Mller-Esch G, et al. (1982)"

Fluorcarbon

H 17)
component(fluorpolymer) Lalibert M, ef al. (1995)

No information No information

Acrylate-fluorpolymer C9 - Cl12- isoalkanes Atomised withpumping deviceVernez D, et al. (2006)"”

Fluorine resin and silicone Liquid petroleum gas(LPG) Yamashita M, et al. (1997)*"

Fluorpolymer resin and a co 95% Soltrol-10, consisting of
polymer, 1% 70% 2,2 ,4-trimethylpentane

26)
silicone resin and 1% and 30% C7- and other C8- Pump spray Wallace et al. (2006)
polymerised C10-alkenes isoparaffines
f;;(;lrs(;re51n (Fluorcarbon Petroleumhydrocarbons Butane/propane Ebbecke M, et al. (2007)*”
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