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— Abstract —

Effects of Respirator Use Evaluated by Urinary Hippuric
Acid Concentration in Toluene-Exposed Workers

Bum Seok Kim, Chung-Yill Park”, Hyeon Woo Yim",
Hyoung Ah Kim", Sang Yong Oh”

Department of Occupational Hygiene, Graduate School of Occupational Health,
The Catholic University of Korea, Seoul, Korea
Catholic Industrial Medical Center, The Catholic University of Korea"
Center of Occupational Medicine, The Hallym University Medical Center”

Objectives : This study was carried out in order to raise workers recognition of the
effects of respirator use by providing concrete and practical data.

Methods : Twenty-six workers who dealt with toluene based ink and diluents at a
gravure printing office in Seoul were investigated. The toluene exposure level and urinary
hippuric acid level were monitored under respirator non-wearing(RNW) and under respi-
ratory wearing(RW) conditions.

Results : The mean concentrations of toluene exposed to each worker through the air of
gravure printing office were 147.52+57.34 and 134.55+52.44 ppm on respirator non-wearing
day and respirator wearing day, respectively. There was no significant difference in toluene
exposure concentration for the two days. The mean concentration of urinary hippuric acid
in RNW and RW groups were 1.51 (0.53) g/L and 0.49 (0.14) g/L.. respectively, as mea-
sured at the end of the workday. There was a significant difference seen in urinary hip-
puric acid concentration between the two days. The urinary hippuric acid concentration
began to increase at 4 hours after the start of the workday(13:00) in RNW. However, there
was no significant increase until the end of the workday in the case of RW. The urinary
hippuric acid concentration in RW reduced 89.3% as compared with the concentration seen
in RNW. There was a significant correlation between the toluene concentration and the uri-
nary hippuric acid concentration in RNW. The regression equation was Y (urinary hippuric
acid concentration, g/L) = 0.007 xx(toluene concentration in the air, ppm) + 0.665.

Conclusions : Our results indicate that the respirator intercepted most toluene that
may have been absorbed into the respiratory organs, and suggested that properly wearing
a respiratory such as wearing the respirator during the entire workday and performing a
proper fit test played an important role in the protection from toluene exposure

Key Words : Toluene, Hippuric acid, Respirator, Rotogravure printing workplace
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Table 1. Operating conditions of HPLC for uri-
nary hippuric acid analysis .

Variance Conditions
Column Symmetry® C18 5un
(3.9 mm X 150 mm)
Pump Waters 510
Mobile phase =~ DDW/Acetonitrile/Glacial acetic acid
=90/10/0.02 %(V/V/V)
Flow rate 0.8 ml/min
Detector UV, 254 mm
Injection volumn 15 M
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Table 2. General characteristics of subjects

General Characteristics Mefllg(;S)D
Age (yr) 41.7+8.17
<35 5(19.2)
36 - 44 3 (50.0)
> 45 8 (30.8)
Work duration (yr) 14.0+6.86
<10 8 (30.8)
10-19 13 (50.0)
> 20 5(19.2)
Weight (kg) 69.0+6.13
(65 7(27.0)
65 - 74 16 (61.5)
>175 3(11.5)

Smoking
Smoker 22 (84.6)
Non-smoker 4 (15.4)

Alcohol

Drinking 19 (73.1)
Non-drinking 7(26.9)

227 (84.6%) 3 2
(Table 2).
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g/L. 274 A% A 0.77 g/L, &F A9F
F 1.51 g/l %%%oﬂﬂ—”— QA Al
Aell 0.36 g/L, o A E
A A% A 0.47 g/L,

1.6

°F z}%g 3

1.4

1.2

1.0

o.e

Hippuric acid (/L)

0.6

0.4
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Fig 1. Changes in urinary concentration of hip-
puric acid in respirator non- wearing

day(m) and respirator wearing day(®)

Table 3. Organic solvents concentration between respirator non-wearing day and respirator wearing day

unit : ppm

Organic solvents (TLV)

Respirator Non-Wearing day (n=14)

Respirator Wearing day (n=14)

GM (GSD)

GM (GSD)

Toluene (100)
Ethylacetate (400)
Isopropylalcohol (400)

147.52 (57.34)
24.89 (12.80)
115.88 (40.97)

134.55 (52.44)
23.08 (11.04)
114.06 (39.99)
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Fig 2. Relationship between the concentration of
toluene in breath zone air and the concen-
tration of hippuric acid in urine. (RNWD)
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Fig 3. Relationship between the concentration of
toluene in breath zone air and the concen-
tration of hippuric acid in urine. (RWD)
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