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— Abstract—

A Study on Worker-Exposure to Formaldehyde in Some Histological
Laboratories of Hospitals

Jiyoung Park, Moonshik Zong

Department of Environmental Health, School of Public Health, Seoul National University

This Study was conducted at nine Histological Laboratories in the hospitals located in Seoul from
August 20 to October 10, 1996,

The main purpose of this study was to assess the TWA & STEL exposure to formaldehyde and to
evaluate factors affecting formaldehyde concentration in Histological Laboratory.

With evaluated factors, proper improvement strategy to minimize exposure was suggested. The
results are summarized as follows ;

I. The TWA concentrations of the personal samples ranged from 0.02 to 3.86 ppm and that of one
laboratory out of nine was exceeding 0.75 ppm, USA OSHA standard.

The TWA concentrations of the area samples ranged from 0.08 ppm to 1.49 ppm and those of three
laboratories out of nine were exceeding OSHA standard.

2. When measurement was conducted on the working tables, around Formaldehyde vessel, fixation
container and storage cabinet, the geometric means of TWA concentrations were 0.62 ppm, 0.64
ppm, 0.58 ppm and 0.37 ppm respectively.

3. When overnight fixed specimens were examined, the STEL concentrations of personal samples
ranged from (.59 ppm to 5.01 ppm, those of three laboratories out of nine were exceeding 2 ppm,
OSHA standard and the STEL concentrations of area samples ranged from 0.31 ppm to 3.08 ppm,
those of four laboratories from nine were exceeding OSHA standard.

4. Factors affecting Formaldehyde exposure level were sanitation state of laboratory, volume of the
room and opening state of fixation container & formaldehyde vessel(p<0.05).
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Table 1. General States of Histological Laboratoris

No. of ) Use Amount Capture Velocity Working
; No. of . Location Volume : ;
Hospital Wiithiar Working (Fice) ) of Formalin of Local Period
Tables ( I /month) Ventilation(m/s) (hour)
A 2 2 3 137.8 60 0.237 8-9
B 2 1 2 17.8 8 0.322 2-3
C 4 3 3 L9153 40 0.191 8-9
D 2 1 1 97.8 20 SR 34
E 2 1 2 49.0 15 gl 2-3
F 2 2 5 80.2 22 0.235 6-7
G 2 1 2 62.4 35 0.220 4-6
H 1 1 6 49.9 4 0.197 1-3
1 2 1 1 20.8 5 0.254 2-3
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Fig. 1. Cumulative Distribution of Formaldehyde
Concentrations by Type of Samples.
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Table 2. TWA Concentrations of Formaldehyde by

Hospital : Personal and Area Samples (unit :
ppm)
Hospital Personal Sample Area Sample
A 033 0.42
(0.16-0.68) (0.40-0.50)
B 0.06 0.76
(0.04-0.07) (0.47-1.10)
¢ 0.33 0.52
(0.25-0.44) (0.28-0.72)
D 0.30 0.39
(0.11-0.53) (0.25-0.50)
E 0.38 0.55
(0.36-0.41) (0.27-0.89)
F 1.23 0.62
(0.52-3.86) (0.31-1.49)
G 0.42 0.79
(0.28-0.63) (0.53-1.34)
H 0.04 0.25
(0.02-0.06) (0.08-0.78)
I 0.19 0.75
(0.18-0.19) (0.19-1.25)
Geometric Mean 0.31 0.61
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Fig. 2. TWA Concentrations of Formaldehyde by
Hospital.
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Table 3. TWA Concentrations of Formaldehyde by Main Exposure Site (unit : ppm) -
Exposure Site
Hospital —‘—‘___7————“\—“___

Working Table Storage Site Formalin Vessel Fixation Container

A 0.42 0.40
(0.37-0.50) (0.35-0.46)

B 0.86 1.10 0.47
(0.37-1.71) (0.89-1.32) (0.28-0.78)

= 0.61 0.28 0.72
(0.51-0.69) (0.15-0.37) (0.54-0.89)

D 0.49 0.25 0.50 0.37
(0.36-0.68) (0.21-0.30) (0.47-0.54) (0.22-0.64)

E 0.27 0.62 0.63 0.89
(0.24-0.30) (0.50-0.78) (0.51-0.77) (0.85-0.94)

F 0.54 0.31 1.49
(0.39-0.78) (0.18-0.34) (1.20-1.65)

G 1.34 0.53 0.62
(0.89-2.63) (0.43-0.66) (0.36-1.12)

H 0.78 0.08
(0.75-0.82) (0.07-0.08)

| 0.95 0.19 1.10 1.25
(0.30-1.27) (0.17-0.21) (0.83-1.37) (1.14-1.35)

T =P N e

No. of Samples 9 8 8 3
Geometric Mean 0.62 0.37 0.64 0.58
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Fig. 3. TWA Concentrations of Formaldehyde by Main Exposure Site of
Hospital.
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Table 4. STEL Concentrations of Formaldehyde by

Hospital : Personal and Area Samples (unit
ppm)

Hospital Personal Sample Area Sample

A 0.74 0.43
(0.59-0.94) (0.31-0.54)

B 0.51 3.01
(0.36-0.75) (2.91-3.08)

€ 3.53 0.87
(2.49-5.01) (0.54-1.19)

D 1.72 2.14
(1.43-2.05) (2.01-2.36)

E 3.41 3.24
(0.75-4.28) (2.83-3.70)

F 0.96 1.73
(0.61-1.81) (1.21-2.10)

G 1.43 0.97
(1.04-2.02) (0.81-1.16)

H 1.06 1.10
(0.81-1.23) (0.74-1.43)

1 3.61 2:97
(3.41-3.82) (2.08-4.24)

Geometric Mean 1.88 1.42

STEL Concentration (ppm)

Fig. 5. STEL Concentrations of Formaldchyde by
Hospital. '
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Table 5. Result of ANOVA Test for Identifying Factors Affecting TWA Concentrations of Area Samples

Formaldehyde Concentrations by Hospital (ppm)

Type of Sample

A B C D E F G H 1 p-value
Personal Sample 0.33 0.06 0.33 0.30 0.38 1.23 0.42 0.04 0.19

0.39

0.42 0.76

Area Sample

0.52

Volume(m') 137.8 17.8 91.5 07.8
Sanitation(score) 2 3 2 4
Closure of ves
fixation container S yes yes Yes
Closure of
; ’ es no €5 es
tormalin vessel ¥ 5 yes
Closure of
. no yes no no
storage cabinet
Amognt of stored 500 1500 400 1600
specimen(case)
v .[ F
Capture velocity of 0.24 0.32 0.19 0

local ventilation(m/s)
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0.55 0.62 0.79 0.25 0.75

49.0 80.2 624 49.9 20.8 0.046
2 0 1 2 I 0.028
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no yes no no yes 0.151
3000 500 2500 1500 135 0.410
0 0.24 0.22 0.20 0.25 0.227
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nal and Area Samples by Volume of Room.
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tARAH (OSHA)S 387135 EE 2shke B
AL AUz e

9) TEUHF =9 F& x2de] He YA
o ¥=ud 87 ¥, ALY F9, 2R F
oA 2R AR TEE 7sEIAT A4
0.62 ppm, 0.64 ppm, 0.58 ppm, 0.37 ppm=
2 0= AQjekANdA (OSHA)9 #H&71EE =
ale e giley v Ede 4 2A-idiel
A 2 ¥=7F OSHAS 387188 2343ta o
o, z=gd 87 FAdAL 2 T EdA
3erzug o 52 2gd. 3387 F39
EeE SRoA HEEE E2Fsn o Hu
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BelMe] ez AP FHLrE o)zlz et
Y 2P 2Egue= 2 w298 7
dthel X2 g7] 3, u3FLr) FwHozm y
Ebstct,

3) STEL #< 7lUA89 AL Ax 7siwz
1.88 ppme= (.59 ppmelA 5.01 ppm 72
FEEAE Yehla gden], HEodr OSHASY 3
E7l1E5 =8 st Zz 3.53 ppm, 3.41
ppm, 3.61 ppm< YEIHT FiA8e] AL A
A 715H8F 1.42 ppme 0.31 ppmolA 3.08
ppme HHE Yehin], d|RoA OSHASQ 3¢
NEEEE 298U

4) AAZHES F7) F TEUYE = Exof
YEFE VA 8Qe2E Y49 T2 &
719] AR, Qade, HARe S| g
t}H(p<0. 05).
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