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Critical Review on Carcinogenicity of Metalworking Fluids

Dong-Uk Park’, Chung-Sik Yoon™ and Song-Kwon Lee™™”

ABSTRACT

Exposure to metalworking fluids (MWFs) has significantly been associated with cancer developed in multi-organs,
respiratory diseases and skin diseases. Several carcinogens to humans or animals are contained in MWFs. They have
been reported to be mineral oils, polynuclear aromatic hydrocarbons (PAHs), formaldehyde and N-
nitrosodiethanolamine (NDELA). The great hazards of MWF have forced the advanced country including United States
to regulate carcinogens contained in MWF. In 2001, American Conference of Governmental Industrial Hygienists
(ACGIHs) regarded MWF mist as suspected carcinogen to human (A2) and added it to "Notice of Intended Change
(NIC)" list of 2001.

In spite of the fact that much MWF has widely been used in many indusiries using machines, Korea has no legal
actions for management of MWF. What is worse, even toxicity such as Carcinogenicity has not been reported.

KS (Korean Standards) lists 7 advices of MWF but it does not state the hazards to health. It is very hard to control or
minimize worker's exposure to MWF containing many carcinogens. Prior to the introduction of MWF to workplace, it is
the most effective measure to regulate carcinogens below a certain level. Regulation on the content of PAH seems to be
necessary because less amount of PAH in mineral oils improves the quality of MWE. Also, addition of nitrosating groups
to MWF should be prohibited to minimize worker's exposure to6 NDELA. Employers and manufacturers should indicate
the Carcinogenicity of all carcinogens in MWFs in Material Safety Data Sheets (MSDS) in order for workers to
recognize Carcinogenicity. Legal actions have to be taken to protect workers from health hazards due to exposure to
MWF by further investigation on MWE.

Key Words : Metalworking fluids(32}t), Carcinogenicity('%H4d), Mineral oils(33Z ), Polynuclear aromatic
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Table 1 The overall evaluation of carcinogenicity by MWF additives or contaminants by organization

Additives or contaminants ACGIH JARC NTP NIOSH
Mineral oil "
(untreated and mildly treated) A2 Group 1 K B
Mineral oil ,
(mild or no solvent-refining or - Group 1 - -
hydrotreatment)
Formaldehyde A2 Group 2A R Potential human
carcinogen
NDELA
(N-nitrosodiethanolamine) . Group 2A R ;
Chlorinated Paraffins
(C12 60 %Cl) - Group 2B - -
Polynuclear aromatic ) ) R i

hydrocarbon(PAH)

* : Notices of Intended Change during 2001
Abbreviation

ACGIH: American Conference of Governmental Industrial hygienists,

IARC: International Agency of Research Institute,

NTP: National Toxicology Program,

NIOSH: National Institute for Occupational Safety and Health
ACGIH: A2 = suspected human carcinogens .

IARC: Group 1= carcinogenic to humans, Group 2A = probably carcinogenic to humans, Group 2B = possibly carcinogenic to humans
NTP: K = known to be human carcinogen, R= reasonably anticipated to be a human carcinogen(RAHC)
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Table 2 Summary of cancer mortality from epidemiological studies of workers exposed to metalworking fluids

Significant cancer

Investigators Study type MWF type types Industry
. Autoworker etc
skin, scrotal, .
. Autoworkers, grinder etc.
) . Straight laryngeal, rectal,
Calvert et al Systematic review of . Autoworkers, plant workers etc
is) . pancreatic A K lant K
(1998) 40 articles reported utoworkers, plant workers etc
Synthetic pancreatic Autoworkers, grind workers etc
stomach, large
Eisen et al. Straight and  intestine, _
(1992) [12) Cohort study soluble patcreatic Autoworker(automobile industry)
lung, and larynx
T _ . rectal, pancreatic
((])lgl;zr)t ﬁaz]‘l Cohort study Straight prostate, and Autoworker(30,000 workers)
laryngeal
Bardin et al. . . . -
(1997) [5) Case-control study Synthetic pancreatic 97 cases in automobile industry
AT
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< 30-85% 281 F FAFE 5-30 %o oHY.
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2 i A (biocide)E AHEF 2571 Btk MWF 9l
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¥ gL stol= W& A (formaldehyde releaser)Z A
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olt}. OSHA = HCS & FAsta v, ®&
71&2 TWA 7} 1 ppm, 15 ¥ E<te] @Az
7] & (Short term exposure limit-TLV, ©]3} STEL ]2}
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(contaminants) 24 3 7}Al9] MAV|HOR 4
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st¥lth. NDELA o Ao 4&FE A=
2 o}¥lF-9] FF, nitrosating group 9 FE,
A3 A delgde] EAo%, MWF
o] pH 9} 2%, MWF 9 A1-899 Solt), DEA &
olAitd el whgo] TEA Bo wEnm 2ug
AL % o3y ol9ldl = NDELA 9] 3L X8
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CoSO,, HgCl, 5) 5°] A& wl 71&3tdn®,

opFAE e EAAF-o] wel NDELA FEE
A FFE P ofFAalde]l HuMHA @ge
MWF oA NDELA S5E | ppm ©|3tE ]9
A ArbEle e Ry ¥ AcE 4w A
%E}_(JS).
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IARC = 1978 o] NDELA & 17t A ¢
g7 7h54do] Sl B (possibly carcinogenic to
humans, Group 2B)2 B 7}83 tH39 Linjinsky 5
< 1984 33} 1985 o FEA A NDELA 7}
e X UE 2y E 4E g 33
3} tHe839 1987 o)) JARC &= NDELA o tlsf <l
A e dor & 52 & 2 (probably
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A% NDELA & <IZtollAl diojaZdz Brhst
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Abgoly gls FXEE ke WA %X}
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B MWF ol NDELA & 5 mg/l, o}d4dL 20
mgl 223 AR FEE 50 myl & 2N
BSE MWF & ¥3837AY ZAseE Hoz
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€ XA @A Ry MWF ZEYGA7}
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Table 3 Critical review on published concentration of NDELA in commercial cutting fluids(cited from reference [40]

and [46]
MWF concentrates Diluted fluids
Investigators No. of sample Concentration No. of sample Concentration
i (ppm) : P (ppm)
Fan et al.(1977)1¢) 8 200-29,900 - -
Zingmark & Rappe(1977) 3 400-800 - -
Williams et al.(1979) 7 230-5,530 - -
Ducos et al.(1979) 11 100-3,600 1 120
Rounbehler &
Fajen(1983) 34 0.1-1,500 35 0.1-16
Spiegelhalder et al.(1984) 3 0.04-593 4 0.04-90
Jarvholm et al. ) ; 1 650
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1976 o David 7} 4 789 MWF A2 Al]
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=7t 3 % FRE ASLE AR AHEAHANAE
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NDELA o] =ZHASS RAFE zo]th Fan
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Table 3 & Ducos(1999)7} 2@ &4 MWF
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& FE9 opAMAEF ROl oMU ER)E

gt MWF oA #&=Y 28a B8 48
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22 2o NDELA 9 vE 2 ZALSIG =
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0.02 %14 0.26 mg/m* 2.2 ® 313t}
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At e o Ade AEFA vivkolla vX
3 e AlgolA <k 0.1 ugm® &2 BIEHJH?,
g 2 YA wdda} e 5o 1998
doll -84 MWF & A&ty dxdEe 4
qA AHE 15 /4 AR F 4 7A)A NDELA 7}
AEHREY =E2F5E U= 184 - 471 ugm®
At MWF ‘2394 NDELA 9] AAddl mlxe &
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4. EE
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e Z+F <, SE7IAAEE, FHF-ZAZo|th. MWF
o BoldAY LAEHe BSEH B2 FEF
(mineral oils), T}e4HEEE3]4= Ay (polynuclear aromatic
hydrocarbon, PAH), £E U dlslol=, FAistatabd,
N-nitrosodiethanolamine(NDELA)°|t}. o] X8 MWF
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