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On Exposure of Workers in Sections Handling Organic
Solvents within Hospitals to Benzene, Xylene, and Toluene

Dong-Sun Oh and Mi-Suk Park
Department of Laboratory Technology, Kwang-Yang Health College, Kangyang 545-793, Korea.

Due to the development and expansion of industries and medical standards, the number of workers who
handle organic solvents within hospitals is increasing. The authors in this study intended to investigate the
actual conditions of the handling of the solvents and to encourage the recognition that the exposure to such
solvents may be possible because of insensitivity to safety. In order to investigate the actual conditions of
exposure of workers within hospitals, the experimental group included the three sections (Pathology
department, Central Supply Room, and Operating Room), which handle organic solvents most frequently.
Meanwhile, university interns were selected to be the control group. This study was conducted between May
1 to May 30, 2007, and urine was taken as samples. Hippuric acid, mandelic acid, methylhippuric acid, and
phenylglyoxylic acid were analyzed through gas chromatography, and a total of 52 subjects of the
experimental and the control groups were performed of the analysis. As for the results of the analysis of
the experimental group, the exposure to benzene was 42.27+3.70 mg/g creatinine, that of xylene was
1.30+0.18 g/g creatinine, and that of toluene was 2.36+0.24 g/g creatinine. Meanwhile, the results of the
analysis of the control group showed that the exposure to benzene was 15.54+2.85 mg/g creatinine, that of
xylene was 0.52+0.02 g/g creatinine, and that of toluene was 0.85+0.20 g/g creatinine. The amount of
exposure to benzene, xylene, and toluene was shown to be under the maximum permitted level, but as for
Pathology department, it was required to educate on working conditions, to educate workers on prevention
management about their health, and to install fume hood and exhaust system to improve the environments.

Key Words : Insensitivity to safety, Gas chromatography, Benzene, Xylene, Toluene, Fume hood, Exhaust system.

I. M =
7184 F2odMe dAZA g2 84S
WAAA . QB (9)545-703, A FUA] Bk BalE] 223-1 Y AASAY & EAS JIAY AY ZE
Rt Ao A Agats 3etEAo X3

TEL : 062-370-7571, 010-9663-8084

Email

: jmmods@hanmail.net

=
A 7Y SR AFIHINE §

147



He A&
At AU
A(CS2) T5T B HAFFHA oA A ] A2 54 (n-hexane)
olth(®t 5, 2005).

AR

N

N
o

rlu

>

>

i

:

o

P

=

o

o

s

©

dg ofo
o

W

al
=
5

R = 3ol =gk k-0

vl AKmethyl hippuric acid)©-Z WAL= 31, wlAlel] =&
= 33%9] =28 67%2] 4 Yo 2 giate o
(& 1987; 7, 1983) indicator! phenolS 7}>IZ0ET
o= 28T F Aok HEyH e 23S 2 1F
ZJA] AR Aokl o) 7718417 =EHH, 7]
SAZE
formaldehyde, ethylene oxide, phenol, benzen, toluene
o] =ZEm,

oxide, benzen, toluene, xylenes-°] =&% 1, F4TF4
qxe &% 7|5 &5 Al Hsts HFolA LAY E
= %719} ethylene oxide, 7]E} A5-2FE3} Al A, benzen,

toluene, xylene'so] =% Hth(Z, 1983). ThalH}ek= &

xylene, methanol, acetone, acetic acid,

=

o

T M= methyl methacrylate, ethylene

steae A7 7 Q) o3 ASE 7P ol AL
5= WA X83HEL EFA, Fddo|t(3, 1993;
Hh 5, 2005). hE AFGAONA {7184 S WAl 34
g, EF4lo) =&= o T 4 = NI T34
ZBA A, 21, A%, F) A7le JEeh 5 e AslE
v o] WAt 2o wE FEHH Q) oS Al$-a
A g 3 e =E3y S AEFOEA
ol& FHFote TEAEY AATE | dxUt HA T
EE FF olE ®okY ATE VIRARE AFstaz
Aldstaon, E5o] oW gtk

148

1l HiHd
x

oH

II. CH&

1. CH&

B 2AR= 20079 5€ 147
AlstRen A3 o St
Department) 5 &, 9=&2)(Operating Room) 12 %,
4 (Central Supply Room) 9 ¥ F 26 H¥} 2T o2&
A G5 gk 2 R 26 WS AAst Ak

59 309744 g 93t A
B ] F(Pathology

L
R

Z0laL
TYT

7t23 2 ke 18 3](CP-3800, VARIAN, DEUTCH)E
T vt gl Wgeiiadl, w5l
X3k, ARgA| ke SIGMA- ALDRICH(H7]
ok w2k wlxll [omp]-HEH U=, H
LAk cinnamic acid), S EolAE|0|E, 22X
, MERCH 23 575, FEAA(EHA 5 mL + 3
UEF 10 mg + W2 100 mg)S AH&-3F3
AHE APorE AW £ BEE AA B dshe
F=3t7] st 747 FHo Alget FEEd
F3t U8 SF<F 0.5 mL, cinnamic acid 100 pL,
2+ 200 pL, 2 mL o€ HO|ES Y1 20 &
b & o8 3000 rpm, 4 E37F FA1E

=LN
B9¢ 1849 A3 20

s X
=

fo

i

9o
=
o

T

[V == (o
Mo
> L

¢ Ot g > oo
AN

i
o

Z B
o2 o

P

o

— W
)

)
ot

I o
;

o
o
rr

3

A RN
© 3

)
o o
rlo
&
BN
2,

3. A=A

AY Foze BHEH, e, TETFA, T 26 ¥
iz A5 F 26 HS WA, Z49, B34 b
3 A3 9 dxes S5y, BAAYe 39
A5E FEHEE F353) ¢ § SPSSE o]&ste] FAA
Z stk gubA Algke W E vlwaly] 98] oS %
B T-testS AT



Korean J. Clin. Lab. Sci. 40(2):147-152, 2008

Table 1. Organic solvent exposure criteria and analyzer reference value

Organic solvent Sample Indicator Method Reference value Unit
Xylene Urine methyl hippuric acid HPLC, GC 1.5 g/g creatine
Toluene Urine hippuric acid HPLC, GC 2.5 g/g creatine
Benzene Urine phenol GC 50 mg/g creatine

* HPLC (high performance liquid chromatography, GC (Gas-chromatography).

Table 2. Comparisons of experimental

and control group (mean & SD)

Organic solvent Benzen Xylene Toluene
P-value
Group Test (M£SD) Reference  Test (M£SD)  Reference  Test (M£SD)  Reference
Test group 42.27+£3.70 50 mg 1.30+0.18 1.5 g/g 2.36+0.24 2.5 g/g 0.001
Control group 15.54+2.85 50 mg 0.52+0.02 1.5 g/g 0.85+0.20 2.5 g/g 0.001

* Unit : Benzen mg/g creatine, Xylene, Toluene g/g creatine

Im. # I}
1. 8 21} c=Fe| oot ZEEHKA|
A Al A M o] B =& E F UA
o HEH dAe AN T AFolA AR
=E2HY, e FEFFA dAe A 7R &
o o}, AlH A WA xEd 4 Utk AFEY=
Aol A WAl 42.27+3.70, 24 1.30+£0.18, SF<

Table 3. General characteristic of test group & control group

2.36+0.249] By FFAAZE Ughth izl Wl
A 15.54+2.85, ZAA 0.5240.02, EF 0.85+0.209] 3
7 EFHA7E Utk Table 2).

. 28 2ot tize| ey &4 3 &

g, Hol, TFFAE FEst A9 23 tjzae]
£ Table 33} 2] Yepton, of4de] 23 ¥, tol=
20~29 A7k 23 ¥, F-AMelM= Fedo] 12 MR 7MY

o

Test group Control group
Parameters
Number Percent Number Percent
Male 3 11.5 4 15.4
Sex
Female 23 88.5 22 84.6
20-29 23 88.5 25 96.2
Age 30-39 2 7.7 1 3.8
40-49 1 3.8 0 0
P.D 5 19.2
O.R 12 46.2
Palace
C.SR 34.6
Ul 0 0.0 26 100
Total 26 100 26 100

* P.D (Pathology Department), O.R (Operating Room), CSR (Central Supply Room) U.I (University Intern)
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Table 4. Exposure status of experimental group & control group

AM Test group Control group
Organic solvent

PM Mean (%) S.D Mean (%) S.D
Benzen AM 10.38 2.08 4.04 1.31

PM 37.88 3.84 11.50 2.14
Xylene AM 0.23 0.02 0.08 0.02

PM 1.07 0.20 0.45 0.02

AM 0.45 0.14 0.20 0.12
Toluene PM 1.91 0.23 0.65 0.20

P<0.001

Table 5. Difference of exposure status of experimental group & control group (n = 52)

Organic solvent AM Difference of test group & control group
PM Mean (%) SD p-value
Benzen AM 6.35 1.92 0.000
PM 26.38 4.88 0.000
Xylene AM 0.15 0.23 0.000
PM 0.62 0.02 0.000
AM 0.26 0.18 0.000
Toluene PM 1.26 1.14 0.000

2kt} Table 4, Table 59l A& 23 73 27 =% A AFAALe] AFERAE Qo] =4 ZA A G712
A4S 2% 252 o] Al & Ay o534t AL br|of syl F R AL A e EF
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3.055, 5.19 ppm, o-Z A 1.093, 4.049 ppm O ERE
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£0.18 g/g creatinine THETo| A= 0.52£0.02 g/g creatin- 46.6 mg/L (M151.0169] t3k BAGx) 522 el
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(p<0.001), & T "k=ite] AY & FEE 2.36+0.24 g/g 22219 MAxEHIS HY Uy 347 53141

=

creatinine T2l A= 0.85£0.20 g/g creatinine .2 A3 Aol 9HElA YRl Ak 9 o 2] R 3
T3 2T {FF 2hol7b AATHP<0.001).  HEFH 23 Hlagk v, AEAF AFE =2 B e 224
8 T He9 AT FEv 42.27+3.70 mg/g creatinine 9] =332 387)F o3It Table 6).

2T A= 15.54+2.85 mg/g creatinine® A3y} o eyt A f718A4 =2 A% Ay A%
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Table 6. Comparison of this experimental test and different work

Organic solvent Toluene Benzen xylene

Group by Test Reference Test Reference Test Reference
Test group 2.36+0.24 2.5 42.27+£3.70 50 1.30+0.18 1.5
Central group 0.85+0.20 2.5 15.54+2.85 50 0.524+0.02 1.5
Automotive repair

6.73 50 3.055 100
(fist half of the year) !
Automotive repair

4.86 50 5.19 100
(second half of the year)
Shoes factory(in japan) 57.9 50

Unit : Benzen mg/g creatinine, Xylene g/g creatinine, Toluene g/g creatinine, Automotive repair (ppm)
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