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Objectives: We report an outbreak of skin disorder in semiconductor packing workers. Through an
evaluation of the degree of work-relatedness in this case, we aim to develop a method to overcome such
health problemsin the workplace.

Methods: A questionnaire investigating the job characteristics and skin symptoms was administered to
51 packing workers working in a semiconductor production factory and 49 questionnaires returned. The
16 subjects in the exposure group and 12 in the non-exposure group underwent doctor's examination and
patch test. Two of 28 subjects were excluded in patch test. We investigated the work environment and
carbon fiber level which was the potential causative agent.

Results: Forty-five (91.8%) of 49 packing workers complained of itching and stinging. Three of 14
(21.4%) in the exposure group and 3 of 11 (27.3%) in the non-exposure group were positive at 48hr read-
ing of patch test for carbon fiber and carbon fiber paper. None was positive at 96hr reading of patch test.
Prominent carbon fibers were microscopically observed on the surface of the packing box and the fiber
diameter, measured up to 6.0~7.5#m, was likely to induce skin irritation to skin. To avoid worker's direct
contact with to carbon fiber, carbon fiber paper box was substituted by a wax coated carbon fiber paper
box was substituted for the original carbon fiber paper box, which caused and the workers' symptoms to
of workers disappeared.

Conclusion: The probably cause of this outbreak of skin disorder was mild irritant contact dermatitis
for carbon fiber. To prevent outbreaks of such occupational skin disorder like this, workers should avoid
direct contact with carbon fiber.

Key Words: Carbon fiber, Irritant contact dermatitis, Occupational skin disorder
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Table 1. Characteristics of packing workers (N=49)
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Characteristics N (%)
Age
21~30 6 (12.24)
31~40 19 (38.78)
41~50 22 (44.90)
51~60 2( 4.08)
Sex
Female 46 (93.87)
Mae 3(6.12)
Duration of packing work
~3 month 6 (12.24)
3~6 month 11 (22.45)
6month~1 year 6 (12.24)
1~10 year 11 (22.45)
11 year 5(30.61)
1 Working time with box
2~3 hour/d 9(18.37)
3~4 hour/d 7(14.29)
4~5 hour/d 31(63.27)
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2) FHelolEol| chst =L How Hrler] 8 Fol g AFtEFAR
T AQAE] AY F WF HE AL AF A TAY AAIT ziskel ARG B4 A va
AT WEAE And, HER, 948 Fol 4% 9 1.0 mg/! olsh, 5% HE 23.34 mg/ 1,
Atk o T IAF AF9 ThsAel M L Fol Ha TELHEE 0.27 mg/l, FFFHA EHEE 7T
o Aol distel WA Hrx dF AAledl oF skl AL 287 27 71E 4 T Fol B 7FAA &34
g 23 348 vrae Fol(Pulp)et 47 HAE 4 oM A B S w3k (The Food Sanitation
3 &2 (Carbon fiber)E 414 A& Az Act, 1995)
uls Gy shge] sl ARAL AE R AT o ulose] ERlo)e] Qo] vne] A sleA 2 A
G fElE B AN 19909 BRE wEA A4S WkE] fele] v E9e FeAvFon @
AEel RS el 20 RSk ey A 2 S A7 A9 shgm 7 BgaARL Bk W BE
2003 Zoll H2 A JAVE Y w2 AxE =o] e Aol #EHUG(Fig. 1).
FAA d7IHA R FHe] npA S sk FUE S ol ek Boh g =AM §jete] 48 )
AoR WA o] v Folo FAEY fFE AT 2 WEF QA sl) B ARE Q] A
Table 2. Characteristics of symptomatic packing workers (N=45)
Characteristics N (%)
Onset of symptom
Before 2003 6(13.33)
Jan 2003~May 2003 23(51.11)
After May 200 34( 8.89)
No answer 12 (26.67)
Major symptom*
Itching 42 (93.33)
Stinging 44 (97.78)
Rash 17 (37.78)
Pain 1( 222
Developing time of symptom after box contact
Immediately 24 (53.33)
30 minute later 13 (28.89)
1 hour later 1(2.222)
etc. 5(11.11)
Frequent site with symptoms*
Hand 33(73.33)
Arm 38 (84.44)
Face 8 (17.78)
etc. 2( 4.44)
Duration of symptom after stop exposure
Lessthan 1 hour 10 (22.22)
1~2 hour 14 (31.11)
2~4 hour 4( 8.89)
4~8 hour 5(11.11)
How to relieve symptom*
Washing 39 (86.67)
Visit to dermatology clinic 3( 6.67)
Topical onitment 9 (20.00)
etc. 5(11.11)
History of allergy or skin problem
Yes 4( 889)
No 41 (91.11)

* Qverlapping count
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Fig. 1. M icroscopic photograph of box surface
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o7 71 Zol " AL felidfrol 9 Aotk & (Scanning electron microscope, SEM)S o] &3&}]
PAFE 7144 A5E dogle AR A HE 9% IFAZs dodl= fFEldfrel el dis] A7 =
dol 7 &3 djdez dHA Uth(Sertoli et al, RAA, AgR Eo] g 2ozt 50~150 me] F
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=il
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B 159 tHHolness & Nethercott, 1989: Koh et 2 95 4 4 al
al, 1992; Chen et al, 2000: Hsieh et al, 2001: E 98 AHoAe 0.5~1.0 cno. 2 vf$- AA|qh dhx
Minamoto et al, 2002). =WldlX= fFeldf7F & ANz Al 2 A Al ZebA ookt Aozt 2 As
@ A WA wE2E S 2 FEARE Adce e + Aok BT fEld ek 2o sEtd &
o2 FollA gRdgto] Haud v th(Lim et al, dETE olg =2l SAd o8 254 AE vRd
Table 3. Result of patch test
Evaluation Sources on patch test
Task No. time of CF W-CF U-CF Symptom
CF Blank
patch test paper paper paper
1 48hr + +
96hr None
. 2 48hr + R
Packing 96hr Mild itching
3 48hr + . o
96hr Itching & stinging
4 48hr +
Non- 96hr None
packing 5 48hr + + ltching
96hr
6 48hr +
96hr None

CF: Carbon fiber, CF paper: Carbon fiber paper, W-CF paper: Wax-coated carbon fiber paper, U-CF paper: Urethane coated carbon
fiber paper
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