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Neat oils and soluble oils containing
80-90% mineral oil may contain ex-
treme pressure additives (EPAS),
which are added to prevent metal-
working fluids (MWFs) from being
squeezed out from between the tool
and the workpiece. These additives
are activated by great heat and com-
bine with the metal surface, forming
a solid lubricant (1). 1 group of com-
monly used EPAs are the metal salts
of thiophosphoric acid. Among these
dithiophosphates, the zinc salts (zinc
dithiophosphates, ZDTPs) have
found the widest application in the
lubricant industry. They also act as
antioxidants, corrosion and wear in-
hibitors and are used in hydraulic
oils, greases, and engine and gear
oils. The various ZDTPs used in in-
dustry differ chemically by the or-
ganic group which is bound to the
dithiophosphate.  These  organic
groups are alkyl, aryl or cycloalkyl
groups.

To date, only 1 article (2) describes
a machinist allergic to the EPA zinc,
bis ((O,0’-di-2-ethylhexyl) dithio-
phosphate), a primary dialkyl dithi-
ophosphate, in the aforementioned
report. This EPA zinc is also often
called 2-ethylhexyl zinc dithi-

ophosphate (EHZDTP) in material
safety data sheets (MSDS). We de-
scribe another 4 metalworkers with
contact allergy to ZDTPs, 3 of the
workers participating in a survey of
occupational skin disease in 1 of the
largest metalworking factories in
northern Europe (3) and 1 referred
from another smaller metalworking
plant because of skin manifestations.

The 3 metalworkers (1 atopic, 2
nonatopic) from the same factory de-
veloped work-related hand derma-
titis after contact with 2 neat oils
(neat oil nos. 1 and 2). Patch testing
was performed according to the rec-
ommendations of ICDRG. The neat
oils provoked allergic patch test reac-
tions and in a 2nd patch test session,
the 3 workers were patch tested with
components of the 2 neat oils. 1 com-
ponent, an EPA (EPA no. 1) present
at 3.0% in both neat oils, provoked
allergic-looking patch test reactions
(Tablel). The manufacturer of EPA
no. 1 informed us that the substance
was zinc, bis ((O,0’-di-2-ethylhexyl)
dithiophosphate) (CAS no. 4259-15-
8). The MSDSs of the respective oils
clearly stated that zinc dialky! dithi-
ophosphate (ZDDTP) at 3.0% was
present in both oils with the CAS
number given. 20 control persons
were negative on patch testing with
EHZDTP 0.6% pet.

The 4th worker (atopic) also de-
veloped work-related hand derma-
titis after contact with neat oil no. 3
and when patch tested to this oil re-
acted positively. She was further
patch tested to the components of
the oil and reacted to another EPA
(EPA no. 2, CAS no. 68649-42-3),
containing ZDDTPs with primary
and secondary alkyl groups (Table1).
EPA no. 2 also contains 20% mineral
oil, but the oil is not added to the
final product as a diluent but as part
of the manufacturing process from
the start. The MSDS of neat oil no.
3 also stated that zinc alkyl dithi-
ophosphate was present at a concen-
tration of less than 1.0%, but no
CAS number was given. Neat oil no.
3 was tested at 5.0% pet. in 33 con-
trols with negative results.

ZDTPs are common products,
their annual production worldwide
being approximately 150,000-
200,000 tons (personal communi-
cation with the manufacturer of EPA

no. 1, 2000). ZDTPs are manufac-
tured by several companies, but in
our cases and in the Finnish case the
same manufacturer had supplied the
ZDTPs. In major textbooks it is
stated that zinc alkyl dithiophos-
phates may be present as EPAs or
corrosion inhibitors (4) but apart
from the patient in Finland (2), no
case histories of contact allergy to
ZDTPs have been published. In
1983, Alomar patch tested 230 metal
workers with zinc alkyl dithi-
ophosphate 10.0% o.0. and 3 were
positive (5), but he found no clinical
relevance (personal communication,
2000).

The manufacturer of EPA no. 1 in-
formed us that the EHZDTP had a
high purity (100%), that it was not a
sensitizer in the guinea pig maxim-
ization test and a weak sensitizer in
a Buehler test. When we asked Bas-
ketter to run EHZDTP past the com-
puter programme DEREK it came
out negative (personal communi-
cation, 2000).

As EHZDTP is used worldwide
and is a contact sensitizer, we suggest
that it is inserted into national and
international MWF series at 6.0% w/
w in petrolatum.
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Tablel. Results of patch testing with 3 neat oils and 2 EPAs

Test material \ehicle Concentration Test results
(% wiw) Patient no.
1 2 3 4
Neat oil no. 1 pet. 50 ++ +++ ++ NT
pet. 25 ++ ++ + NT
pet. 12.5 + + + NT
pet. 6.25 + 7+ - NT
Neat oil no. 2 pet. 50 ++ ++ ++ NT
pet. 25 ++ + - NT
pet. 12.5 + 2+ - NT
pet. 6.25 - - - NT
EPA no. 1 pet. 6.0 ++ NT + + NT
pet. 0.6 ++ NT + NT
0.0. 6.0 NT + + NT
0.0. 0.6 NT - - NT
0.0. 0.06 NT - NT
0.0. 0.006 NT - - NT
0.0. 0.0006 NT - - NT
Neat oil no. 3 pet. 50 NT NT NT +++
pet. 5.0 NT NT NT ++ +
pet. 0.5 NT NT NT -
pet. 0.05 NT NT NT -
EPA no. 2 pet. 0.5 NT NT NT +
pet. 0.05 NT NT NT -
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