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Abstract

The objective of this study was to assess the DMF exposure risk of PU
synthetic leather plants similar exposure groups (SEGS). The theory is based
on AIHA ‘a strategy for occupational exposure assessment’. The method was
priority ranking by information gathered from SEGs to understand the DMF
exposure of the PU synthetic leather workers and to find the high risk of the
DMF exposure workers in the workplace. 235 workers were recruited from
three PU synthetic leather factories in Taiwan central area. A traditional PU
synthetic leather factory’s workers were sampled four times in different
months to compare the difference of DMF exposure. The methods included
the preliminary priority rating, questionnaire, DMF circumstance monitoring,
preshift urine NMF (N-methyl-formamide), endshift urine NMF and the
medical examination liver function test SGPT (or called ALT, aanine
aminotransferase). According to above, | evauate the correlation of the
SEGs DMF exposure to each other’'s factors frame the workplace's
environmental sampling stragety and promote the DMF exposure model to
assess the workplace’'s DMF exposure situation.

16.28 ppm of DMF concentration in air was found to be the highest level
in surface treatment SEG compared to other SEGsin ‘A’ factory, followed by
dry coating machine SEG was 12.87 ppm. Four SEGS distribution upper
tolerance limit (UTL) of 95% C.I. of mean DMF concentration in air was
found to exceed permissible exposure level (10 ppm). 15.60 ppm of DMF
concentration in air was found to be the highest level in wet coating machine
SEG compared to other SEGs in ‘B’ factory, followed by wet resin mixing
SEG was 13.37 ppm. Six SEGs DMF concentration in air, the distribution

upper tolerance limit (UTL) of 95% C.l.of mean was found to exceed



permissible exposure level. These SEGS' ventilation system must be improved
to protect the workers health. The levels of DMF in air were highly
correlated with the levels of preliminary priority rating in three factories. We

got priority rating model: DMF(ppm)= 0.25xpriority rating  3.08 R=0.699
(p=0.011). The N-methyl formamide (NMF) in post end-shift urine correlated

with the levels of DMF in air was NMF mg/g cre. = 0.88xDMF (ppm )+

11.68 R=0.268(P<0.001). Therewasahigh liver function indices of SGPT

in high concentration DMF exposure groups (>10 ppm). There were high
self-symptoms scores in low DMF concentration groups. This might be the
healthy worker effects.

The purpose of this research was to promote DMF sampling
stragety by DMF risk assessment. We have defined the similar exposure
groups and measured the SEGS goodness-of-fit. We hope the PU synthetic
leather plants can promote the SEGS conception, improve occupational

hygiene plan, and avoid occupational diseases.

Keywords. DMF circumstances sampling stragety, similar exposure groups
(SEGs), preliminary priority rating, N,N-dilmethylformamide(DMF),
N-methyl-formamide (NMF), liver function test (SGPT)
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