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Abstract

The German Commission for the Investigation of Health Hazards of Chemical Compounds in 
the Work Area has evaluated pharmaceutical white mineral oil which is a grade of white mineral 
oil [8042-47-5] considering all toxicological endpoints. Available publications are described in 
detail. In addition to studies with white mineral oils, studies with other highly refined miner-
al oils are used. Critical effect is lung toxicity which is observed as microgranulomas in two 
long-term studies with rats and dogs at a respirable aerosol concentration of 100 mg/m3 with a 
NOAEC of 5 mg/m3. A MAK value of 5 mg/m3 has been set as the respirable fraction (R). Since 
the critical effect is a long-term effect on the lung, Peak Limitation Category II is designated, 
with an excursion factor of 4. The NOAEC and the oral NOAEL for developmental toxicity of 
white mineral oil in rats are 1000 mg/m3 and 5000 mg/kg body weight, respectively. The differ-
ences between the MAK value and the NOAEC and that of the oral NOAEL scaled to a concen-
tration at the work place are sufficiently large, so that damage to the embryo or foetus is unlikely 
when the MAK value is not exceeded. Pharmaceutical white mineral oil is therefore classified 
in Pregnancy Risk Group C. Highly refined mineral oils are neither genotoxic nor carcinogenic. 
Skin contact is not expected to contribute significantly to systemic toxicity. Numerous studies 
where purified mineral oil and petrolatum are used as a vehicle show no sensitization in humans 
and animals. The same is expected for pharmaceutical white mineral oil.
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MAK value (2014) 5 mg/m3 R (respirable fraction)

Peak limitation (2014) Category II, excursion factor 4

Absorption through the skin –

Sensitization –

Carcinogenicity –

Prenatal toxicity (2014) Pregnancy Risk Group C

Germ cell mutagenicity –

BAT value
BAR/BLW/EKA

–
–

Synonyms low-viscosity and high-viscosity paraffin

Chemical name –

CAS number 8042-47-5

Structural formula mixture of saturated C15 – C50 
hydrocarbons (ECHA 2014)

Molar mass about 212 to 702 g/mol

Melting point no data (liquid)

Boiling point at 1013 hPa 260 – 600°C (ECHA 2014)

Density at 15°C 0.81 – 0.894 g/cm3 (ECHA 2014)

Vapour pressure at 20°C < 0.001 hPa (highly refined base oil) 
(ECHA 2014)

log KOW
1) > 6 (calculated; ECB 2000)

5.6 – 25 (calculated for C15 – C50; ECHA 
2014)

Solubility 1.8 × 10–1 – 7.1 × 10–21 mg/l water 
(calculated for C15 – C50; ECHA 2014)

Stability no data

1)	octanol/water partition coefficient
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Production By intensive treatment of a petroleum 
fraction with sulfuric acid and oleum, or 
by hydrogenation or a combination of 
hydrogenation and acid treatment. Ad-
ditional washing and treatment steps 
can be included in the production pro-
cess (ECHA 2014)

Purity Pharmaceutical white mineral oil is of 
high purity and complies with the puri-
ty requirements of the European Phar-
macopoeia

Impurities Technical-grade white mineral oils are 
often hydrated only once and still con-
tain traces of aromatic hydrocarbon 
compounds, which are carcinogenic.
Medical-grade white mineral oils are 
colourless, odourless and tasteless; 
they do not contain any aromatics or 
sulfur compounds (Sommerhoff GmbH 
2013)

Uses As lubricants, insecticides, in produc-
tion oils for plastics in the food industry, 
in pharmaceutical products and cos-
metics, release agents, anticorrosives, 
dielectrics in transformers (Sommer-
hoff GmbH 2013)

White mineral oil is a component of mineral oil, and is evaluated as such (see also 
SCOEL 2011). This evaluation is based on the documentation for “polyalphaolefins” 
(documentation “Polyalphaolefine” 2011, available in German only), on reviews by 
ATSDR (1997), SCOEL (2011) and DECOS (2011), in which the relevant studies 
of mineral oils are described, and on the publicly available registration data in the 
REACH databank (ECHA 2014). For highly refined mineral oils, an OEL (8-hour 
occupational exposure limit) of 5 mg/m3 has been established by SCOEL (2011) for 
the inhalable fraction. From the same database, DECOS (2011) derived an occupa-
tional exposure limit of 1.6 mg/m3.

White mineral oil products are classified according to their viscosity, which in-
creases with the C number, the crude oils used—and thus the ratio of paraffinic to 
naphthenic alkanes they contain—and the purification and production processes 
involved. For these different types, there are different CAS numbers.

For applications in the food industry, low-viscosity white mineral oils are de-
fined as having an average molar mass of up to 480 g/mol, medium-viscosity white 
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mineral oils a molar mass of 480 to 500 g/mol and high-viscosity oils a molar mass 
of above 500 g/mol (EFSA 2009, 2013).

1    Toxic Effects and Mode of Action
The acute toxicity of highly refined mineral oils is relatively low. With increasing 
chain length, they are less readily absorbed and metabolized after ingestion. In 
long-term studies with rats and dogs, they induced adverse effects in the lungs in 
the form of microgranulomas at concentrations of 100 mg/m3 and above. Single ap-
plications to the skin of rabbits were found to be non-irritative and non-sensitizing; 
single instillations in the eyes were not irritative. Skin irritation was observed in 
rats after repeated application. In several studies, highly refined mineral oils were 
not found to be genotoxic or carcinogenic. White mineral oil did not have any toxic 
effects on development in rats after oral doses of up to 5000 mg/kg body weight and 
after inhalation exposure to a concentration of 1000 mg/m3.

2    Mechanism of Action
Mineral oils can accumulate in the lungs, where, as a result of incomplete phago-
cytosis by macrophages, they cause inflammatory reactions (exogenous lipid pneu-
monia) and microgranulomas, and even fibrotic changes (SCOEL 2011).

Oral studies with white mineral oils of low viscosity (low C number) revealed an 
accumulation of white mineral oil components in the liver and lymph nodes of rats. 
Especially female F344 rats also develop microgranulomas as a result of inflamma-
tion in the liver. Other rat strains, such as SD or Long Evans rats, are less sensitive 
(Section 5.2.2). These effects were not observed in other species. They are of little 
relevance for humans; although microgranulomas may occur after the ingestion of 
mineral oil, these do not develop into lesions of any clinical significance (Fleming 
et al. 1998). In addition, the F344 rat appears to be particularly sensitive. This effect 
does not occur with medium and high-viscosity white mineral oils, as these have 
longer molecule chains and are less readily absorbed after ingestion (Section 3.1). 
Nevertheless, also with medium and high-viscosity white mineral oils, histiocytosis 
is induced in the mesenteric lymph nodes of F344 rats. This was, however, evalu-
ated as an exposure marker and not regarded as adverse, as it did not develop any 
further over time (EFSA 2009, 2013).

3    Toxicokinetics and Metabolism

3.1    Absorption, distribution, elimination

Absorption by inhalation probably takes place via macrophage-mediated clearance. 
The following evidence for this mechanism can be found for the hydrocarbons from 
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mineral oils in hydraulic fluids: oil was found in the alveolar macrophages, medi-
astinal lymph nodes, lymphatic channels of the lungs, and in the pleura of mice, 
rats and rabbits exposed to 63 000 mg/m3 of a diesel-engine lubricating oil aerosol 
(particle sizes of 0.34 to 1.45 μm) for up to 343 days. Chemical analysis of the lung 
and liver tissue from the exposed mice revealed an oil content of 0.13% and 0.03%, 
respectively, but no oil in the control animals (ATSDR 1997).

Mineral oils were found to accumulate in the lungs of humans and animals after 
inhalation or ingestion. Once absorbed, they are distributed preferentially in the 
liver and adipose tissues, are slowly metabolized, and are eliminated via the bile 
with the faeces. This is also to be expected for white mineral oil (ATSDR 1997). The 
mineral oil components found in the human liver were observed in connection with 
their use as laxative or after dietary intake (Fleming et al. 1998).

In rats, 60% of C14 hydrocarbons, 5% of C28 hydrocarbons and essentially 0% of 
hydrocarbons > C32 were found to be orally absorbed (DECOS 2011). Medium and 
high-viscosity white mineral oils which contain only a low amount of hydrocarbons 
< C30 are orally absorbed to about 3% by F344 rats. By contrast, eicosanylcyclohex-
ane (C26), which can be considered representative of low-viscosity white mineral 
oil, is excreted, depending on the dose, in amounts of up to 25% with the urine in 
the form of acid metabolites by female SD and F344 rats after oral administration. 
F344 rats eliminate the metabolites somewhat more slowly than SD rats and have 
a higher AUC (area under the curve) in blood (Halladay et al. 2002). This means 
that F344 rats accumulate orally administered eicosanylcyclohexane (Halladay et al. 
2002) and low-viscosity white mineral oil in the liver to a markedly greater extent 
than do SD rats (Firriolo et al. 1995).

In monkeys, 85% to 99% of a subcutaneously injected aqueous white mineral oil 
emulsion remained at the site of application for one week (DECOS 2011). There-
fore, epicutaneous application should result in even poorer absorption. For white 
mineral oil itself, no data are available; however, the penetration of only about 1% 
was demonstrated for C16 to C28 alkanes in several in vitro and in vivo studies with 
different species (Nash et al. 1996).

There are no data available for the solubility of the substance in water. The calcu-
lated log KOW is outside the range valid for the models used to calculate skin pene-
tration (maximum value log KOW 6), so that this cannot be calculated.

3.2    Metabolism

The hydrocarbons of mineral oils containing longer-chain molecules are gradually 
metabolized to various lipids (fatty acids or triglycerides) (ATSDR 1997).

4    Effects in Humans
Oral or inhalation exposure to lipid-like products can induce exogenous lipid pneu-
monia in adults. In a retrospective study, 4 of 44 cases were associated with inhala-
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tion exposure to mineral oil products in occupational settings. Further cases have 
been observed after occupational exposure to oil spray, engine oil spray, cutting oil, 
oil mist, paint aerosols and rape seed oil. However, no exposure data are available 
(SCOEL 2011).

One study reported lipid pneumonia after exposure to mineral oil concentrations 
of less than 5 mg/m3. In this case there was also simultaneous exposure to a water 
soluble coolant of unknown composition (Cullen et al. 1981).

5    Animal Experiments and in vitro Studies

5.1    Acute toxicity

Highly refined white mineral oil is of low toxicity after short-term inhalation, oral 
and dermal exposure. Mild inflammatory reactions occurred in the lungs of mice 
after exposure to concentrations of 200 mg/m3 for 4 hours. The oral LD50 values 
(species not specified) are above 5000 mg/kg body weight, the dermal LD50 values 
for rabbits are above 2000 mg/kg body weight (DECOS 2011).

5.2    Subacute, subchronic and chronic toxicity

5.2.1    Inhalation

After repeated inhalation of highly refined mineral oil aerosols, the lung is the tar-
get organ in dogs, rats, mice, rabbits and hamsters (Table  1; see documentation 
“Polyalphaolefine” 2011, available in German only). After exposure of rats for 4 and 
13 weeks, a no observed adverse effect concentration (NOAEC) of 50 mg/m3 was 
reported (Dalbey 2001; Dalbey et al. 1991), and after exposure of rats and dogs for 12 
to 24 months, a NOAEC was given of 5 mg/m3. With a NOAEC of 100 mg/m3, mice, 
rabbits and hamsters are less sensitive. At these doses oil is deposited in the lungs, 
(oil-laden) macrophage accumulation occurs and sometimes hilar lymph nodes 
laden with oil or macrophages are observed. These findings do not have adverse ef-
fects on the lungs and are considered a physiological reaction. Adverse effects were 
found in the form of microgranulomas in the lungs of dogs and rats after exposure 
to 100 mg/m3 (Stula and Kwon 1978; Wagner et al. 1964).

On account of their common chemical structure (saturated hydrocarbons), the 
molecule size (≥  C15), the poor water solubility and the absence of functional 
groups of highly refined mineral oils and white mineral oil, it is to be assumed that 
the purely physical effect on the lungs of these substances is the same after repeated 
inhalation (documentation “Polyalphaolefine” 2011, available in German only).
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5.2.2    Oral administration

In medium-term studies with low-viscosity white mineral oils in rats, the accu-
mulation of white mineral oil components and microgranulomas in the liver and 
mesenteric lymph nodes, and histiocytosis in the mesenteric lymph nodes were 
observed. The doses were 160 and 1500 mg/kg body weight; SD rats accumulated 
markedly less white mineral oil and were less sensitive than F344 rats (Firriolo et al. 
1995). The particular sensitivity of female F344 rats was confirmed in another study 
with several low-viscosity mineral oils, in some cases down to dose levels of as little 
as 20 mg/kg diet (about 1.5 mg/kg body weight) (Smith et al. 1996). In contrast, no 
such effects were found in Long Evans rats up to doses of 120 mg/kg body weight, 
nor in dogs up to about 50 mg/kg body weight and day (Smith et al. 1995) or rabbits 
and guinea pigs (Firriolo et al. 1995). The lipogranulomas and histiocytosis in the 
mesenteric lymph nodes are considered to be of little relevance for humans (see 
Section 2).

In a 2-year study with interim necropsies after 3, 6 and 12 months in which two 
different medium and high-viscosity white mineral oils were used (70.4 mm2/s at 
40°C  =  8.97 mm2/s at 100°C or 100.3 mm2/s at 40°C  =  11.3 mm2/s at 100°C), no 
adverse effects were found in F344 rats at the highest dose tested of 1200 mg/kg 
body weight (Trimmer et al. 2004). The histiocytosis in the mesenteric lymph nodes 
observed in this study was regarded as an exposure marker and not considered to 
be adverse (see Section 2).

5.2.3    Dermal application

In a 90-day study carried out according to OECD Test Guideline 411, white mineral 
oil doses of 0, 125, 500 or 2000 mg/kg body weight and day were administered daily 
for 13 weeks to groups of 10 SD rats per sex and dose. The viscosity of the white 
mineral oil was 16 mm2/s at 40°C and thus low. Skin irritation occurred at doses of 
125 mg/kg body weight and above. A NOAEL (no observed adverse effect level) for 
local effects could, therefore, not be obtained. The decrease in body weight gains of 
the males was statistically significant at 500 mg/kg body weight and above, and also 
in the females at 2000 mg/kg body weight. There were no effects on urine param-
eters, clinical chemistry, clinical symptoms, mortality, food consumption or organ 
weights, and the results of the haematological and histopathological examinations 
were normal. A NOAEL of 2000 mg/kg body weight and day was given for systemic 
effects (ECHA 2014). In another description of the study it is stated that exposure 
took place on 5 days a week instead of daily, and that although samples were taken 
for histopathology these were not evaluated. For this reason, no systemic NOAEL 
can be given for the study (API 2011 a). Although the reduction in body weight 
gains was treatment-related, it could also be a secondary effect of the skin irritation, 
or a disturbance in thermoregulation as a result of the dermal application of a large 
volume of the test substance, as reductions in body weight gains have not been 
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found in studies with oral administration. It is therefore presumably not a genuine 
systemic effect (API 2011 b).

5.3    Local effects on skin and mucous membranes

The irritation potential of highly refined mineral oils to the skin and eyes of rab-
bits is very low (DECOS 2011). In two studies carried out with rabbits according to 
OECD Test Guidelines 404 and 405, white mineral oil had no irritative effects on the 
skin (irritation score 0/8) or in the eyes (irritation score 0.22/20 for the conjunctiva 
and 0 for the cornea and iris) (ECHA 2014).

5.4    Allergenic effects

In the database of the ECHA, two Bühler tests with undiluted mineral oils are listed, 
both of which yielded negative results. In one of the tests, none of the 10 animals 
produced a reaction; in the second, a very weak reaction (irritation score 0.1) was 
observed in only one animal. In a third Bühler test, in which induction was carried 
out with 75% of the substance “in paraffin oil”, none of the 10 animals reacted to 
the challenge treatment with 25% of the substance, but 6 of 10 and 5 of 10 animals 
reacted 24 and 48 hours, respectively, after repeated challenge treatment with the 
same concentration (ECHA 2014). However, no information is given for the reac-
tions after the second challenge in the control group; therefore this finding cannot 
be included in the evaluation.

As purified mineral oil or paraffin oil has been used as the vehicle in numerous 
animal studies, even for intradermal applications, without leading to sensitization, 
sensitization resulting from contact with pharmaceutical white mineral oil is not 
to be expected. The skin sensitizing potential of these types of purified paraffin oils 
is to be regarded as the same as that of (white) petrolatum, which is likewise not 
skin sensitizing and therefore used as the vehicle also in patch tests with humans 
(Schnuch et al. 2006).

5.5    Reproductive and developmental toxicity

5.5.1    Fertility

White mineral oil was used as the vehicle control in two studies in which groups 
of 72 female and 36 male rats were given gavage doses of 5 ml/kg body weight and 
day (about 4250 mg/kg body weight) on 5 days a week for 13 weeks. Thereafter, the 
animals were mated for 10 days and the females were kept unexposed up to day 21 
post partum. There were no unusual findings regarding cycle length, fertility, num-
ber of pups and postnatal development. The number and type of external malfor-
mations was similar to those occurring spontaneously in this strain of rat (McKee 
et al. 1987 a).
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In a study carried out according to OECD Test Guideline 421 in SD rats, no rele-
vant effects on reproduction were found compared with untreated control animals 
after dermal application of 1 ml white mineral oil/kg body weight and day (about 
850 mg/kg body weight) (Schreiner et al. 1997).

In a one-generation study similar to OECD Test Guideline 415 carried out with 
SD rats, no adverse effects on fertility and development were found after dermal 
application of 0, 125, 500 or 2000 mg white mineral oil/kg body weight and day. 
Skin irritation occurred in all treated male animals (ECHA 2014).

5.5.2    Developmental toxicity

In a developmental toxicity study similar to OECD Test Guideline 414, 20 SD rats 
were exposed in whole body exposure chambers to a white mineral oil aerosol con-
centration of 1000 mg/m3 (MMAD 1.2 µm) from gestation days 6 to 19 for 6 hours 
a day. Neither maternal toxicity nor embryotoxicity or teratogenicity were found 
(ECHA 2014).

In a developmental toxicity study similar to OECD Test Guideline 414, 20 SD rats 
were given gavage doses of 5000 mg white mineral oil/kg body weight, daily from 
days 6 to 19 of gestation. Neither maternal toxicity nor embryotoxicity or teratoge-
nicity were found (ECHA 2014).

White mineral oil was used as the vehicle control in two studies in which 49 and 25 
SD rats, respectively, were given daily gavage doses of 5 ml/kg body weight (about 
4250 mg/kg body weight) from gestation days 6 to 19. The number of implantations 
was 12.0 and 11.3 per litter and the number of resorptions 0.47 and 0.06, respec-
tively. One malformed foetus was found in 3 of 49 and in 3 of 25 litters, respectively 
(McKee et al. 1987 b).

No developmental toxicity was observed after dermal exposure to lubricating 
base oils in doses of 2000 mg/kg body weight and day from gestation days 1 to 19 
(DECOS 2011).

5.6    Genotoxicity

Highly refined mineral oils were not found to be genotoxic in Salmonella mutagen-
icity tests, mouse lymphoma tests, bone marrow cytogenetic tests and micronu-
cleus tests (no other details; DECOS 2011).

5.7    Carcinogenicity

In long-term studies with highly refined mineral oils in rats and dogs, the tumour 
incidence was not increased up to concentrations of 100 mg/m3. No treatment-re-
lated tumours were found after oral administration, dermal application, or subcuta-
neous and intraperitoneal injection (DECOS 2011).
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6    Manifesto (MAK value/classification)
The target organ is the lung.

MAK value.  On account of their common chemical structure (saturated hydro-
carbons), the molecule size (> C15), the poor water solubility and the absence of 
functional groups, pharmaceutical white mineral oil and highly refined mineral oils 
are expected to have the same local effects on the lungs after repeated inhalation. 
Therefore, studies with repeated inhalation exposure to highly refined mineral oils 
are used to derive a MAK value for pharmaceutical white mineral oil.

After repeated inhalation of respirable aerosols of highly refined mineral oils, 
the lung is the target organ in dogs, rats, mice, rabbits and hamsters. A NOAEC 
of 50 mg/m3 was reported after the inhalation exposure of rats for 13 weeks, and 
a NOAEC of 5 mg/m3 after the inhalation exposure of rats and dogs for 12 and 
24 months, based on microgranulomas in the lungs found at 100 mg/m3. As the 
difference between the NOAEC of 5 mg/m3 from long-term studies in rats and dogs 
(also taking into consideration the NOAEC of 50 mg/m3 after 13-week exposure of 
rats) and the lowest observed adverse effect concentration (LOAEC) of 100 mg/m3 
is sufficiently large, and as no great interindividual variation as regards the critical 
effect (overloading of the lungs), and also no relevant systemic uptake is to be ex-
pected, a MAK value of 5 mg/m3 R has been established for pharmaceutical white 
mineral oil.

Peak limitation.  Because the effects are cumulative and late occurring, the sub-
stance is classified in Peak limitation category II. In analogy to polyalphaolefins 
(documentation “Polyalphaolefine” 2011, available in German only) an excursion 
factor of 4 is established for peak limitation.

Prenatal toxicity.  In rats, neither inhalation exposure to white mineral oil con-
centrations of 1000 mg/m3 nor oral doses of 5000 mg/kg body weight and day re-
sulted in developmental or maternal toxicity. The following toxicokinetic data are 
taken into consideration for the extrapolation of this oral NOAEL to a concentra-
tion in workplace air: the corresponding species-specific correction value (1:4) for 
the rat, oral absorption of 5% (experimental determination for C28 hydrocarbons), 
the body weight (70 kg) and respiratory volume (10 m3) of the person, and the as-
sumed 100% absorption by inhalation. The concentration calculated from this is 
438 mg/m3. The 200-fold difference between the MAK value of 5 mg/m3 R and the 
NOAEC for inhalation exposure, and the 88-fold difference between the MAK val-
ue and the calculated concentration in air are sufficiently large to allow the classifi-
cation of pharmaceutical white mineral oil in Pregnancy Risk Group C.

Carcinogenicity and germ cell mutagenicity.  Highly refined mineral oils are 
not genotoxic or carcinogenic, so that white mineral oil is not classified in one of 
the categories for either carcinogens or germ cell mutagens.

Absorption through the skin.  The dermal LD50 for rabbits is greater than 
2000 mg/kg body weight. In monkeys, 85% to 99% of a subcutaneously injected 
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aqueous white mineral oil emulsion remained at the site of application for one 
week. In vitro, the maximum amount of C16 and C25 aliphatics absorbed through 
the skin of humans and pigs was 1%. With epicutaneous application of white min-
eral oil it may therefore be expected that dermal absorption is very low and does 
not contribute to systemic toxicity, for which reason the substance is not designated 
with an “H” (for substances which are absorbed through the skin in toxic amounts).

Sensitization.  Despite the exposure of humans to (pharmaceutical) white min-
eral oil, there are no clinical findings for skin and respiratory sensitization. There 
are also no reliable animal studies which provide evidence of sensitization of the 
skin. In addition, purified mineral oils are often used as the vehicle in experimental 
studies without sensitization being observed. Pharmaceutical white mineral oil is 
therefore not designated with either “Sa” or “Sh” (for substances which cause sensi-
tization of the airways or skin).

7	 References
API (American Petroleum Institute) (2011 a) Robust summary of information on lubricating oil 

basestocks. API Petroleum HPV Testing Group, Consortium No. 1100997, �  
http://www.epa.gov/hpv/pubs/summaries/lubolbse/c14364rr.pdf

API (2011 b) High Production Volume (HPV) Chemical Challenge Program, lubricating oil base-
stocks category assessment document, submitted to the USEPA by API Petroleum HPV Test-
ing Group, April 5, 2011, �  
http://www.petroleumhpv.org/~/media/petroleumhpv/documents/2011_apr05_lob_cad_
final_4-5-2011.pdf?la=en

ATSDR (Agency for Toxic Substances and Disease Registry) (1997) Toxicological profile for hy-
draulic fluids. US Department of Health & Human Services, Public Health Service, Atlanta, 
GA, USA, �  
http://www.atsdr.cdc.gov/toxprofiles/tp99.pdf

Cullen MR, Balmes JR, Robins JM, Smith GJW (1981) Lipoid pneumonia caused by oil mist 
exposure from a steel rolling tandem mill. Am J Ind Med 2: 51–58

Dalbey WE (2001) Subchronic inhalation exposures to aerosols of three petroleum lubricants. 
Am Ind Hyg Assoc J 62: 49–56

Dalbey W, Osimitz T, Kommineni C, Feuston M, Yang J (1991) Four-week inhalation exposures 
of rats to aerosols of three lubricant base oils. J Appl Toxicol 11: 297–302

DECOS (Dutch Expert Committee on Occupational Safety) (2011) Aerosols of mineral oils 
and metalworking fluids. Health-based recommended occupational exposure limits, Health 
Council of the Netherlands, The Hague, June 29, 2011, �  
http://www.gezondheidsraad.nl/sites/default/files/mineraleolienevels201112_0.pdf

ECB (European Chemicals Bureau) (2000) Lubricating oils (petroleum), C>25, hydrotreated 
bright stock-based. IUCLID dataset, 19.02.2000, ECB, Ispra, Italy

ECHA (European Chemical Agency) (2014) Information on registered substances. Dataset on 
white mineral oil (petroleum) (CAS Number 8042-47-5), �  
http://echa.europa.eu/web/guest/information-on-chemicals

EFSA (European Food Safety Authority) (2009) Scientific opinion on the use of high viscosity white 
mineral oils as a food additive on request from the European Commission. EFSA J 7: 1387

http://www.epa.gov/hpv/pubs/summaries/lubolbse/c14364rr.pdf
http://www.petroleumhpv.org/~/media/petroleumhpv/documents/2011_apr05_lob_cad_final_4-5-2011.pdf?la=en
http://www.petroleumhpv.org/~/media/petroleumhpv/documents/2011_apr05_lob_cad_final_4-5-2011.pdf?la=en
http://www.atsdr.cdc.gov/toxprofiles/tp99.pdf
http://www.gezondheidsraad.nl/sites/default/files/mineraleolienevels201112_0.pdf
http://echa.europa.eu/web/guest/information-on-chemicals


© 2017 WILEY-VCH Verlag GmbH & Co. KGaA

White mineral oil, pharmaceutical 1191

EFSA (2013) Scientific opinion on the safety assessment of medium viscosity white mineral oils 
with kinematic viscosity between 8.5–11 mm2/s at 100°C for the proposed uses as food addi-
tive. EFSA J 11: 3073

Firriolo JM, Morris CF, Trimmer GW, Twitty LD, Smith JH, Freeman JJ (1995) Comparative 90-
day feeding study with low-viscosity white mineral oil in Fischer-344 and Sprague-Dawley-de-
rived CRL:CD rats. Toxicol Pathol 23: 26–33

Fleming KA, Zimmerman H, Shubik P (1998) Granulomas in the livers of humans and Fisch-
er rats associated with the ingestion of mineral hydrocarbons: a comparison. Regul Toxicol 
Pharmacol 27: 75–81

Halladay JS, Mackerer CR, Twerdok LE, Sipes IG (2002) Comparative pharmacokinetic and 
disposition studies of [1-14 C]1-eicosanylcyclohexane, a surrogate mineral hydrocarbon, in 
female Fischer-344 and Sprague-Dawley rats. Drug Metab Dispos 30: 1470–1477

McKee RH, Plutnick RT, Traul KA (1987 a) Assessment of the potential reproductive and sub-
chronic toxicity of EDS coal liquids in Sprague-Dawley rats. Toxicology 46: 267–280

McKee RH, Pasternak SJ, Traul KA (1987 b) Developmental toxicity of EDS recycle solvent and 
fuel oil. Toxicology 46: 205–215

Nash JF, Gettings SD, Diembeck W, Chudowski M, Kraus AL (1996) A toxicological review of 
topical exposure to white mineral oils. Food Chem Toxicol 34: 213–225

Schnuch A, Lessmann H, Geier J, Uter W (2006) White petrolatum (Ph. Eur.) is virtually non-sen-
sitizing. Analysis of IVDK data on 80 000 patients tested between 1992 and 2004 and short 
discussion of identification and designation of allergens. Contact Dermatitis 54: 338–343

Schreiner C, Bui Q, Breglia R, Burnett D, Koschier F, Podhasky P, Lapadula L, White R, Feuston 
M, Krueger A, Rodriquez S (1997) Toxicity evaluation of petroleum blending streams: repro-
ductive and developmental effects of hydrodesulfurized kerosine. J Toxicol Environ Health 
52: 211–229

SCOEL (Scientific Committee on Occupational Exposure Limits) (2011) Recommendation from 
the Scientific Committee on Occupational Exposure Limits for aerosols of severely refined 
mineral oils, SCOEL/SUM/163, March 2011, �  
http://ec.europa.eu/social/BlobServlet?docId=6662&langId=en

Selgrade MK, Hatch GE, Grose EC, Stead AG, Miller FJ, Graham JA (1990) Pulmonary effects 
due to subchronic exposure to oil fog. Toxicol Ind Health 6: 123–143

Smith JH, Bird MG, Lewis SC, Freeman JJ, Hogan GK, Scala RA (1995) Subchronic feeding study 
of four white mineral oils in dogs and rats. Drug Chem Toxicol 18: 83–103

Smith JH, Mallett AK, Priston RAJ, Brantom PG, Worrell NR, Sexsmith C, Simpson BJ (1996) 
Ninety-day feeding study in Fischer-344 rats of highly refined petroleum-derived food-grade 
white oils and waxes. Toxicol Pathol 24: 214–230

Sommerhoff GmbH (2013) Produktinformation (Product information) (German), �  
http://www.ballistol-shop.de/Was-ist-Weissoel-:_:106.html

Stula EF, Kwon BK (1978) Pulmonary pathology from inhalation of a complex mineral oil mist in 
dogs, rats, mice and gerbils. Am Ind Hyg Assoc J 39: 393–399

Trimmer GW, Freeman JJ, Priston RA, Urbanus J (2004) Results of chronic dietary toxicity stud-
ies of high viscosity (P70H and P100H) white mineral oils in Fischer 344 rats. Toxicol Pathol 
32: 439–447

Wagner WD, Wright PG, Stokinger HE (1964) Inhalation toxicology of oil mists. I. Chronic ef-
fects of white mineral oil. Am Ind Hyg Assoc J 25: 158–168

completed 26.02.2014

http://ec.europa.eu/social/BlobServlet?docId=6662&langId=en
http://www.ballistol-shop.de/Was-ist-Weissoel-:_:106.html

