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— Abstract —

Seven Cases of Respiratory Symptoms Caused by
Acute Ozone Exposure from an Electronics Company

Yong-Jun Kwon, Kuck-Hyun Woo, Jin-Seok Kim, Seong-Yong Yoon,
In-Ung Song, Jay-Young YuY, Seong-Yong Cho

Department of Occupational and Environmental Medicine, Soonchunhyang University Gumi Hospital,
Department of Occupational and Environmental Medicine, Andong Sungso Hospital?

Background: Ozone is a colorless, pungent, and highly reactive gas. It can cause headaches, burning
eyes, irritation to the respiratory passages, and dyspnea. This article describes cases of respiratory diffi-
culty associated with acute 0zone exposure from an electronics company that manufactures touchscreen.

Case report: seven young female workers visited the Department of Occupational and Environmental
Medicine, complaining of cough, dyspnea, and chest discomfort that started within two days at work pro-
cessing a touchscreen with ozone (0.103 ppm ozone detected in the their workplace). Other; symptoms
observed included rhinorrhea, headaches, and dizziness. There was a temporary improvement in symp-
toms upon taking a day off, but their symptoms deteriorated upon continuing work again-suggesting the
0zone exposure in their work environment was responsible for their symptoms. The results of pulmonary
function and blood laboratory tests were normal; however, laryngoscopy and nasal endoscopy identified
three cases of inflammation on laryngeal, intranasal, or vocal cord regions.

Conclusion: Based on the levels of ozone detected in the workplace and clinical symptoms presented,
we conclude that the respiratory symptoms in these cases were caused by excessive 0zone exposures.

Key words. Ozone, Cough, Dyspnea
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Table 1. Summary of chief complaint, physical examination and laboratory findings

Case  Chief complaint Auscultation Laryngoscopy or CXR, PFT!
nasal endoscopy or blood test
1 Pleuritic chest pain Coarse breath sound Edema on vocal cord N/S*
2 Dyspnea, Inspiratory stridor Wheezing N/S Increased total serum
Ig E level
3 Cough, Throat discomfort Coarse breath sound Edema on nasal mucosa N/S
4 Cough, Dypnea Coarse breath sound Not conducted N/S
5 Cough, Dyspnea Rhinorrhea, Coarse Not conducted N/S
breath sound
6 Cough Rhinorrhea, Coarse N/S N/S
breath sound
7 Cough, Throat discomfort Coarse breath sound Mild erosions on N/S

laryngeal mucosa

*chest X-ray, "pulmonary function test, *non-specific.
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Table 2. The results of working environment measurement

Date 2011.2.7 2011. 10. 17
Os(ppm) 0.103 0.045
NO(ppm) 0.056 Not detected
NOz(ppm) 0.010 Not detected
2 wAsigen 2011d 10€ 17¢ AP =447
LEFEE 0.045 ppmel AL, o|itsbd Aol diksba A
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Fig. 2. The result of laryngoscopy or transnasal
endoscopy of case 1, 3, 7.

(A) Edemawas noticed at vocal cord in case 1.

(B) Intranasal edemawas noticed in case 3.

(C) Mild erosion was noticed at laryngeal mucosa
incase7.
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w3 @Al glat, %}0,32}38 WEnl A9l BEok g sEad Al b A 1Y T UIR # sEEE
e FAgotA @ ATk olHg ARl eFo At 62 A IARE £ 713 0] BAsk s, A T2 &
wAste] s FEANA 571 $7d0] AT Aew Aol FAIAZE 3UY We S73l gllev, U=
o] A%t} Folinsbee 7€ 0.12 ppm ¥=9 & = ol A9 294 2 V1R 9 dFAFAte] AlRE it}
371, F% 2 3F5E9 59 e #3857 (Table 4). Akl THe] 882 & =& F 71}
o] ST Huslgla, Kulle 578 2 ¥ FHz F4ol9len, ol& Seal 5% Folinsbee 570
b 7Kl wet 71, =9k Fof AS3t, 3 FRE 0.12 ppm FE9 & =& F Hx F74o] 7|Helgn
e oot Srketd, dFAEAE FEe oF Hugh &3 dA8keh. Adams 572 2F =F ¥
Tl WE A AuAL HolA eskral Hasksl AAZEESE S0l ASd F dstdva Husiela,
o 2 Al AS 7Y "ol 713, Fef A=7, 4 Lawrence & =3 42741 & TF7]d oidgk
FHEAN B $52 S48, A Ak gk #AEA goittn Huslgon v SHHET
1. 3, 7oA, F5& Akl 6, 7oA 24sdedl, o= = (Enviromental Protection Agency)& =54 ¥
71E ATl #AFE oFE wE2Y A-E Y #d 48A1ZF Qo] i Sl EHThn Z47b Haskdoh, Azt
W87 dAet4th. McDonnell 572 d#o] Y45 9 AHdAE 2E =E2TH F 357 S8 st
F =F A 3FIE, FE VAN 2L Y 3a £ B2 =+ ddedl, Ak 4 6 e AE Ae e
7} Asttkal 813, Frampton $72 Aol B8 71E Se] et Akl 1, 2, 6, T2 HE &
HEA2E o A 337] $4S 4@Tval Hasksl He 3~4Y7t 4 F ARE A gRE S sHde
ot Akl 2, 3, 4, T(Fvel 18.241, WA selg = Atk 2y 2 9] Akl 3, 4, 59 A%
Table 3. General characteristics of cases
Case Age Sex Past history Occupational history Smoking history

1 27 F* N/S? N/S 1 pack-year

2 18 F N/S N/S N/S

3 17 F N/S N/S N/S

4 19 F N/S N/S N/S

5 19 F N/S N/S N/S

6 26 F N/S Phatolithography for 2 days 2 pack-years

7 18 F N/S N/S N/S
*female, ' non-specific.
Table 4. Summary of working condition, onset time of symptom and exposure time

Protective devices .
Case Process Onset* Exposuretime
Gas mask Goggles Gloves

1 Sublamination No No Yes 1 hour 14 days

2 Sublamination No No Yes 4 hours 14 days

3 Sublamination No No Yes 2 hours 14 days

4 Sublamination No No Yes 24 hours 7 days

5 Sublamination No No Yes 24 hours 7 days

6 Sublamination No No Yes 1 hour 4 days

7 Sublamination No No Yes 3 days 12 days

*symptom’s onset-time after starting their work in sublamination.
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é 1, 2,3, 6, TN AASRGAEH, A 1 A
wE AR 2 A, A 3 A BE A 6%
g, AR Te FER AR A00e videl #2519
AR 1 A9 1GATE B 4 39 sasge
U, ol % Mww HEE Yrjne vEo 9

A3t An wF 2dA|9 HAFo] 26%% 7Y FoH
SAABE = 7FAZo] 2%2 938 Zdtn Husy
o9 Linn $7& £& =% A% FEV,9 #4E 29
A 11 %2 2asdAT, 4dARE s ol 74t
#aAE A gokttn Haslnh ¥ Ale A uid 2
Al 7158 A7t BF gl o]E tlRiol
9F w2 AYEE T ok 15A7F T FY|5AAE A
A WY A 4~149 7 o0& =3 AL 3 A
S g o, &35 F AU I8 Ao 2Hed
ol 7113 Aoz AdEtH(Table 5). 201149 29 7
dol| Aret 2RSS A olaksld aeh Uk
2 5 27 0.056 ppm, 0.010 ppmelith. °l&
o|xtglA el AakstA Lo wEBR §87)F9 7ZH7 3

ppm TWA, 25 ppm TWA® Bl&] ¢ & $=x]0]

°w wetdTh AbE T FEE U] wEd] §9 op. oistdae ARIAA SE31A FElE Lo
ste 714 3 IS EANS Sasgod, o BE A € 78 A4 AES geA ey 0.30 ppm TR
Aol Tat FAdgeH, Soldoz BANE 5 oML ady AlEs @Fade A4 asen”
42 oliAtt. Harkema 570 23 BE4d0AM 6 0.60 ppm F=AAZ H7|5el A J&FS A %3
Azke] 0.15 ppm FE & =& F HZ ZAHAE T Ao HuHr”. ol AES neld o 3§
ABF AT ARAZY DA 2 GBAY §Y 22 BFHe oiadag dusds Fre Plw Yo
o] #AHYL, Carey 57 A& FEHAME 59 AF T4 L FV TS 9o £FEL opga @
0.5 ppm TES 4 oF =& A AN & et a2l At 2EAEY S3Y B A 3%
Jotkn WusQrh. Padaki ¢ FF Rk 7] A fAY, BUEY W 2RASIANT =
pepron ol welgd oF Y A £ W E7] 3o wsgn, Bdelt YzANy Su 2
A sgen dpols ter AlgE /g 3t < AFAQ e deH, FF HARIAA 9t
9F w3 HPATAME ALHA YU W Avle @AHAPE ool gldm, AY FU e uE 7
H|Fazdo] #AFATH, oejgt AMEE nigo R B AL A & S7del 3dE He nHeEe W 5] &
do) guinel $E w7 AU RE 9 FER QU Qo shede Be Aoz g 2 dpe A9y
9 URLAEE 02 U0 Qote] WARS Aol & A, AAAZYE TaWNGAE UAD Fof
#dEtt, Weinmann 572 Harber 572 & = AAste] AA| ZEANA =2H 0F LS Fg3] g
% T 25% FHEl FVC % FEV°o] felatA 3)& ofebA] Eetlon, B4, ZEAl 229 F 2o Ul
HE AR #EANA, 34 0F uEF T 244300 T8e AT YA e 2rAEd M =
Ao AR A0l wd A ws@ FEom A % 9 AANE AN Rael 28] $4ES <
slEEty Hustt, Horvath 5772 593F 0.5 & =29 AnkAel B8y Hrke oA fekdive A
ppm %2 & =% A5 FEVi9 Fa W & oltt. ey ARES A, AT oF F&Ut
Table5. The results of pulmonary function test
Case FVC* (%) FEV.'(%) FEV J/FV C(%) FEF25-75%" (L/sec) Dlco*(mL/mmHg/min(%)

1 3.69( 99) 3.38(113) 92 4.20(119) 23.4(104)

2 3.95(116) 3.19( 98) 81 3.08( 85) 19.4( 82)

3 Not performed

4 3.96(106) 3.70(103) 94 5.60(141) 21.4( 85)

5 3.14( 95) 2.72( 86) 87 3.21( 91) 16.3( 71)

6 4.21(105) 3.44(107) 72 3.33(91) 18.6( 77)

7 3.63(103) 3.16( 94) 86 3.62( 96) 17.2( 70)

*forced vital capacity, 'forced expiratory volume in 1 second, *forced expiratory flow 25-75%, *diffusing capacity of carbon

monoxide.
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