Paraffin wax

Ingredient synonym names

Hard paraffin

Hydrocarbon wax

Paraffin

Paraffin wax

Paraffin wax (petroleum)

Paraffin waxes

Paraffin waxes and hydrocarbon waxes
Paraffin, hard

Poly(methylene)wax

Synthetic paraffin wax, Fischer-Tropsch
UNII-I900E3H2ZE

Wax extract

Wax, hydrocarbon

Wax, paraffin

Zeresin

IDENTIFIER DETAILS

CAS Number FEMA Number  Additive Number Ingredient
EC Number

8002-74-2 - E905

CAS Additional Number  FL Number CoE Number 232-315-6
105054-93-1 - -
105845-08-7
115251-23-5
115251-24-6
12704-91-5
12704-92-6
12795-75-4
160936-34-5
37220-23-8
37339-80-3
39355-22-1
39373-78-9
51331-35-2
54692-42-1
57572-43-7
57608-84-1
58057-11-7
68607-08-9
68649-50-3
70431-26-4
72993-88-5

Chemical formula Ill-defined (complex mixture)
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Ingredient CLP Classification

Ingredient REACH Registration Number

01-2119488076-30

Acute Oral Toxicity Eye Damage/Irritation Carcinogenity

0 0 0

Acute Dermal Toxicity Respiratory Sensitisation Reproductive Toxicity
0 0 0

Acute Inhalation Toxicity Skin Sensitisation Aspiration Toxicity

0 0 0

Skin Corrosive/lrritant Mutagenicity/ Genotoxicity Specifile_;)r)zrgif; Organ
0 0 0

SPECIFICATIONS

Melting Point llI-defined Boiling Point I11-defined
(melting point complex mixture.
between 47 °C and
64 °C)

STATUS IN FOOD AND DRUG LAWS

Acceptable Daily Intake (ADI, mg/kg) WITHDRAWN

Acceptable Daily Intake (ADI) comments Including LMPW (low-melting-point wax) and IMPW
(intermediate-melting-point wax); previous ADI "NOT
SPECIFIED" withdrawn because toxicological effects were
observed at all dose levels - JECFA (1995)

FDA Status CFR 21 - 175: Indirect food additives: adhesives and components of coatings

CFR 21 -175.210: Acrylate ester copolymer coating

CFR 21 -178: Indirect food additives: adjuvants, production aids, and sanitizers

CFR 21 -178.3800: Preservatives for wood.
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CoE limits - -

CoE limits - Beverages - CoE limits - - Exceptions (mg/kg)

(mg/kg) Food (mg/kg)

HUMAN EXPOSURE

Ingredient Natural Occurence (if applicable)
Paraffin wax, is the heaviest molecular form of paraffin ranging from C20H42 to C40H82.
References - Ingredient Natural Occurence

JECFA (2003). Safety evaluation of certain food additives and contaminants. Prepared by the Fifty-ninth meeting
of the joint FAO/WHO Expert Committee on Food Additives (JECFA). ICPCS Geneva.

Ingredient Reported Uses

Paraffin wax is used in the manufacture of; candles, coatings for waxed paper or cloth, coating used in candy-
making (food grade -although edible, it is non-digestible, passing right through the body without being broken
down), coating for many kinds of hard cheese, like Edam cheese, sealant for jars, cans, and bottles, chewing gum
additive, anti-caking agent, moisture repellent, agent for preparation of specimens for histology, ink, a glazing
agent with E number E905, and a moisturiser in toiletries and cosmetics such as Vaseline.

References - Ingredient Reported Uses

JECFA (2003). Safety evaluation of certain food additives and contaminants. Prepared by the Fifty-ninth meeting
of the joint FAO/WHO Expert Committee on Food Additives (JECFA). ICPCS Geneva.

TOXICITY DATA

In Vivo Data

Acute Toxicity Data
Acute data [obtained from [RTECS, 2002]]:

Oral-Mouse LD50 229/kg

In Vivo Carcinogenicity/Mutagenicity

Thirty BD1, BD111 and W rats [unspecified sex] given 2 % liquid paraffin in the diet to give a total dose of 136
mg/animal in 500 days] did not show any signs of tumour induction, [HSDB, 2002]. Similarly a study in which
three different grades of petroleum were administered to 50 male and female FDRL weanling rats in the diet at a
concentration of 5 % for a period of 2 years did not reveal any treatment-related tumour effects [HSDB, 2002].

A group of 36 DBA/2 and 12 CBA female mice given a total of 1.5 ml of Primol D mineral oil in three i.p.
injections over a period of 15 weeks and then survivor’s sacrifices at 24 months revealed small intraperitoneal
granulomatous nodules containing oil droplets in all animals. Forty-two percent of the mice [DBA/2] developed
reticulosarcomatous growths in some of the peritoneal nodules with leukemic infiltrations of varying severity
found in the livers of several mice, [occurrence less frequent in other organs]. Only one of the CBA mice
developed reticulum cell sarcoma. In contrast BALB/C mice given mineral oil i.p. developed plasma cell
neoplasms in intraperitoneal nodules. However, the purity of the mineral oil samples in the study was unknown.
The authors indicated that the sample contained an impurity having similar physical properties to those of
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carcinogenic polycyclic aromatic hydrocarbons [WHO, 1976].
RTECS, (2002) reported that liquid paraffin is a known human carcinogen [RTECS, 2002].

Untreated and mildly treated oils are carcinogenic to humans [IARC group 1] whereas highly refined oils are not
classifiable as to their carcinogenicity to humans, [IARC group 3] [IARC evaluation, 1987].

Administration of either oil to Fischer 344 rats in the diet for 24 months did not affect survival. No treatment-
related effects were seen on clinical signs, body weight, food consumption, food conversion efficiency,
ophthalmic, haematological, serum chemical or urinary parameters, and no treatment-related changes were seen at
gross necropsy. Dietary administration of both oils was associated with increased weight of mesenteric lymph
nodes and increased grade of infiltrating cell histiocytosis; increased incidence and grade of vacuolation of
periportal hepatocytes; increased incidence of combined cystic degeneration or angiectasis of the liver of male
rats, with no dose—response relationship; and a quantifiable, reversible accumulation of mineral hydrocarbons in
the liver to a similar level regardless of dose but dependent on the type of mineral oil. The effects were more
marked in rats treated with P70H oil than with P100H oil, and there were sex-related differences in response.
Neither oil was carcinogenic in this assay [JECFA 2003].

Treatment for 24 months with medium-viscosity white mineral oil (P70 (H)) resulted in a dose-related, statistically
significant increase in mean mesenteric lymph node weight, both absolute and relative to body and brain weight,
at all doses in female rats and at the highest dose, 1200 mg/kg bw per day, in males. Mesenteric lymph node
weights were also statistically significantly increased in males at the highest dose after 12 months’ feeding; this
effect was no longer significant after the 12-month recovery period owing to an increased value for this parameter
in the control group. No significant differences in mesenteric lymph node weights were observed in females after
12 months of treatment, although, after the 12-month recovery, a slight but significant increase was seen in
females at the two higher doses, 240 and 1200 mg/kg bw per day. The grade, but not the incidence, of infiltrating
cell histiocytosis of the mesenteric lymph nodes was increased in all treated groups after 24 months of treatment.
In addition, there was a slight increase in the severity of this lesion in animals at the highest dose, the only group
assessed, at the 12-month sacrifice. After the 12-month recovery period, these changes were apparent in all
groups, at a severity greater than or comparable to that in the animals treated for 24 months [JECFA 2003].

Parallel studies were conducted to assess the long-term toxic and carcinogenic effects of P70(H) mineral oil
(medium and low viscosity, class I) and P100(H) mineral oil (high viscosity) in male and female Fischer 344 rats
after 2 years’ administration in the diet. Five groups were used for each study: a control group and groups given
concentrations in the diet corresponding to a dose of 60, 120, 240 or 1200 mg/kg bw per day. Groups of 50 male
and 50 female animals were used in the main (24-month) study, with additional groups of 30 male and 30 female
animals for the reversibility phase (treatment for 12 months followed by 12 months on control diet). Of the 30
animals of each sex per group in the reversibility phase, 10 animals of each sex per group were killed after the 12-
month feeding period [JECFA 2003].

A dose-related increase in the incidence and grade of vacuolation of periportal hepatocytes was observed in the
livers of males in all treated groups. The investigators did not consider this indicative of an adverse effect but
rather a marker of prolonged exposure to mineral oil. Histological analysis revealed quantifiable amounts of
hydrocarbon in the livers of treated animals; the hepatic concentrations of mineral hydrocarbon in animals at the
highest dose reached nearly a maximum within 3 months and increased slowly up to 24 months of treatment. The
values for animals at 60, 120 and 240 mg/kg bw per day at 12 and 24 months were 1200—1500 pg/g tissue, which
were similar to each other and were approximately 60% of those of animals at 1200 mg/kg bw per day (1800 and
2300 pg/g tissue, respectively). After cessation of treatment, the hepatic concentrations had dropped substantially
by 6 months and had returned to background levels by 12 months. The amount of mineral hydrocarbon in the
spleen and mesenteric lymph nodes of most treated animals at higher doses was below the practical limit of
reliable quantification.
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After 24 months of treatment with high viscosity white mineral oil (P100 (H)), statistically significant increases in
mean mesenteric lymph node weights (absolute and relative to body weight and brain weight) were observed in
females at 1200 mg/kg bw per day. This effect was not evident at lower doses or in male rats or after the recovery
period. A marginal increase in the grade, but not the incidence, of infiltrating cell histiocytosis in the mesenteric
lymph nodes was observed in all treated groups at 24 months. No clear dose—response relationship was apparent in
the males, and no effects were observed at 12 months of treatment [JECFA 2003].

A slight increase in the incidence and grade of vacuolation of periportal hepatocytes was observed in the livers of
treated animals of each sex in all treated groups compared with controls. An increase in the incidence of combined
angiectasis and cystic degeneration (focal sinusoidal dilatation) was observed in all treated male groups, without a
dose—response relationship, which was statistically significant in animals given 1200 mg/kg bw per day. This
lesion was not apparent at the 12-month sacrifice. In view of the nature and severity of the response, the
investigators did not consider the increased grade of vacuolation to be indicative of an adverse toxicological effect
but rather a marker of prolonged administration of white oil [JECFA 2003].

Histological analysis revealed quantifiable amounts of hydrocarbon in the livers of treated animals; the hepatic
concentrations of mineral hydrocarbon in animals at the highest dose reached nearly a maximum within 3 months
(900 pg/g tissue) and increased slowly up to 24 months of treatment. The concentrations in the liver at 12 and 24
months were similar in all treated groups (800-900 and 12001400 pg/g tissue, respectively), suggesting that a
steady-state level had been reached. After cessation of treatment, the hepatic levels had dropped substantially by 6
months and had returned to background levels by 12 months. Mineral hydrocarbon was found in mesenteric lymph
nodes and spleen at some times. The concentrations in the spleen and mesenteric lymph nodes of most treated
animals at the higher doses were below the practical limit of reliable quantification [JECFA 2003].

A medium-viscosity white mineral oil (mineral oil, medium- and low-viscosity, class I), a blend of equal quantities
of eight commercially available paraffinic white mineral oils obtained from eight member companies of the Japan
Liquid Paraffin Industry, was fed in the diet to Fischer 344 rats. The oils also complied with the requirements of
the Japanese food additive standards and the Japanese pharmacopoeia. Five of the component white mineral oils
had been derived from petroleum by acid treatment, and the other three had been derived by hydrotreatment. The
physical properties of the blended mineral oil were intermediate between those of P70H and N70H [JECFA 2003].

Groups of 50 male and 50 female Fischer 344 rats were fed diets containing 2.5% or 5% of the composite medium-
viscosity white mineral oil (equivalent to 1250 and 2500 mg/kg bw per day), continually for 104 weeks. The food
consumption and body weights of animals of each sex given 5% mineral oil were slightly increased. The
frequency of clinical signs, mortality and haemato-logical parameters were unaffected by treatment. In the group
given 5%, the absolute weights of the liver and kidney were increased in males and the absolute and relative
weights of the submaxillary gland were reduced in females. The increased absolute organ weights were attributed
to the slightly increased body weights of males at this concentration. The absolute and relative weights of the heart
and spleen were unaffected by treatment. A variety of tumours developed in all groups, including the control
group, but all the neoplastic lesions were histologically similar to those known to occur spontaneously in Fischer
344 rats, and no statistically significant increase in the incidence of any tumour type was found for either sex in
the treated groups. An increased grade of small granulomatous foci of macrophages was observed in the
mesenteric lymph nodes of both sexes at 2.5 and 5% in comparison with the respective control groups [Shoda et
al., 1997].

Fifteen rabbits fed 25 ml of a 1:1 mixture of olive and paraffin oil [undisclosed purity]. And were sacrificed after a
period of 60-406 days of treatment revealed a weight loss from the first to third week however, after this period
weight gain was parallel to that of the control animals. There was a reported preferential deposition in the liver
and the spleen, and on histological examination diffuse hyperplasia of reticuloendothelial cells was observed. The
authors commented that the on histological examination cells resembled those seen in Whipples disease [WHO,
1976].
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References - In Vivo Carcinogenicity/Mutagenicity
HSDB (2002). Hazardous Substances Data Bank. Obtained from http://www.nisc.com/cis/ . HSDB Number, 1922.

IARC (1987). Obtained from: http://www.inchem.org/documents/iarc/iarc/iarc918.htm

JECFA (2003). Safety evaluation of certain food additives and contaminants. Prepared by the Fifty-ninth meeting
of the joint FAO/WHO Expert Committee on Food Additives (JECFA). ICPCS Geneva.

RTECS (2002). Registry of Toxic Effects of Chemical Substances. CIS Record ID: RTEC-0081784. Obtained
from http://www.nisc.com/cis/

Shoda T et al., (1997). Lack of carcinogenicity of medium viscosity liquid paraffin given in the diet to Fischer 344
rats. Food & Chemical Toxicology. 35: 1181-1190.

WHO (1970). FAO/WHO Expert Committee on Food Additives Geneva. Obtained from
http://www.inchem.org/documents/jecfa/jecmono/v48aje08.htm

WHO (1976). 29th Report of the joint FAO/WHO Expert Committee on Food Additives, Geneva, 1976.

Dermal Toxicity

100 mg of liquid paraffin [24 hour, not stated if covered patch] was reported to be a mild skin irritant. Similarly
this concentration was reported to be a mild irritant to guinea pig skin [RTECS, 2002].

Liquid paraffin was reported to be a moderate irritant at 500 mg to rabbit eyes [RTECS, 2002].

Liquid petrolatum has been reported to be applied to human eyes without any reported discomfort or irritation,
[HSDB, 2002]. However, another report stated that liquid petrolatum can cause folliculitis and miliaria [HSDB,
2002].

The injection of liquid petrolatum into the lacrimal system of patients already diagnosed as having chronic
‘watery eye’ due to narrowing of the tear duct apparatus produced inflammation in one eye and additional
infiltration and altered eye motion in the other eye [HSDB, 2002].

Fischer-Tropsch (FT) Synthetic Paraffinic Kerosene (SPK) jet fuel is a synthetic organic mixture intended to
augment petroleum-derived JP-8 jet fuel use by the U.S. armed forces. The FT SPK testing program goal was to
develop a comparative toxicity database with petroleum-derived jet fuels that may be used to calculate an
occupational exposure limit (OEL). Toxicity investigations included the dermal irritation test (FT vs. JP-8 vs.
50:50 blend), 2 in vitro genotoxicity tests, acute inhalation study, short-term (2-week) inhalation range finder
study with measurement of bone marrow micronuclei, 90-day inhalation toxicity, and sensory irritation assay.
Dermal irritation was slight to moderate. All genotoxicity studies were negative. An acute inhalation study with
F344 rats exposed at 2000 mg/m3 for 4 hr resulted in no abnormal clinical observations. Based on a 2-week range-
finder, F344 rats were exposed for 6 hr per day, 5 days per week, for 90 days to an aerosol-vapor mixture of FT
SPK jet fuel (0, 200, 700 or 2000 mg/m3). Effects on the nasal cavities were minimal (700 mg/m3) to mild (2000
mg/m3); only high exposure produced multifocal inflammatory cell infiltration in rat lungs (both genders). The
RD50 (50% respiratory rate depression) value for the sensory irritation assay, calculated to be 10,939 mg/m3,
indicated the FT SPK fuel is less irritating than JP-8. Based upon the proposed use as a 50:50 blend with JP-8, a
FT SPK jet fuel OEL is recommended at 200 mg/m3 vapor and 5 mg/m3 aerosol, in concurrence with the current
JP-8 OEL [Mattie, et al., 2018].

References - Dermal Toxicity
HSDR (2002 Hazardniis Sithstances NData Rank Ohtained from httn:/Anann nise com/cis/ HSDR Niimher 1922
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RTECS (2002). Registry of Toxic Effects of Chemical Substances. CIS Record ID: RTEC-0081784. Obtained
from http://www.nisc.com/cis/.

Mattie, D. R., Sterner, T. R., Reddy, G., Steup, D. R., Zeiger, E., Wagner, D. J., ... & Edwards, J. T. (2018).
Toxicity and occupational exposure assessment for Fischer-Tropsch synthetic paraffinic kerosene. Journal of
Toxicology and Environmental Health, Part A, 81(16), 774-791.

Reproductive/ Developmental Toxicity

25 chicken embryos [9 days] exposed to 10 or 20 ul mineral oil onto the egg- shell did not result in any mortalities,
oedematous embryos, ascites or liver lesions. No histological changes were also reported in the liver or kidneys,
however, at the concentration of 20 ul embryos were reported to have a slight dilation of the heart, body weights,
crown length, body weight/crown-rump length ratio were not significantly different from that of the controls
[HSDB, 2002].

References - Reproductive/ Developmental Toxicity
HSDB (2002). Hazardous Substances Data Bank. Obtained from http://www.nisc.com/cis/ . HSDB Number, 1922.

Inhalation Toxicity

Fischer-Tropsch (FT) Synthetic Paraffinic Kerosene (SPK) jet fuel is a synthetic organic mixture intended to
augment petroleum-derived JP-8 jet fuel use by the U.S. armed forces. The FT SPK testing program goal was to
develop a comparative toxicity database with petroleum-derived jet fuels that may be used to calculate an
occupational exposure limit (OEL). Toxicity investigations included the dermal irritation test (FT vs. JP-8 vs.
50:50 blend), 2 in vitro genotoxicity tests, acute inhalation study, short-term (2-week) inhalation range finder
study with measurement of bone marrow micronuclei, 90-day inhalation toxicity, and sensory irritation assay.
Dermal irritation was slight to moderate. All genotoxicity studies were negative. An acute inhalation study with
F344 rats exposed at 2000 mg/m3 for 4 hr resulted in no abnormal clinical observations. Based on a 2-week range-
finder, F344 rats were exposed for 6 hr per day, 5 days per week, for 90 days to an aerosol-vapor mixture of FT
SPK jet fuel (0, 200, 700 or 2000 mg/m3). Effects on the nasal cavities were minimal (700 mg/m3) to mild (2000
mg/m3); only high exposure produced multifocal inflammatory cell infiltration in rat lungs (both genders). The
RD50 (50% respiratory rate depression) value for the sensory irritation assay, calculated to be 10,939 mg/m3,
indicated the FT SPK fuel is less irritating than JP-8. Based upon the proposed use as a 50:50 blend with JP-8, a
FT SPK jet fuel OEL is recommended at 200 mg/m3 vapor and 5 mg/m3 aerosol, in concurrence with the current
JP-8 OEL [Mattie, et al., 2018].

References - Inhalation Toxicity

Mattie, D. R., Sterner, T. R., Reddy, G., Steup, D. R., Zeiger, E., Wagner, D. J., ... & Edwards, J. T. (2018).
Toxicity and occupational exposure assessment for Fischer-Tropsch synthetic paraffinic kerosene. Journal of
Toxicology and Environmental Health, Part A, 81(16), 774-791.

Cardiac Toxicity
No data identified.

References - Cardiac Toxicity
No data identified.

Addictive Data

NlA Aata idAantifinAd
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References - Addictive Data
No data identified.

Behavioral data
No data identified.

References - Behavioral data
No data identified.

In Vivo - Other Relevant Studies

Differences in the disposition and pharmacokinetics of a low-viscosity mineral oil were assessed in rats of two
strains given a representative mineral hydrocarbon component. Female Fischer 344 and Sprague-Dawley rats
received a single dose by gavage of 2 ml/kg bw of a 4:1 mixture (v/v) of olive oil and a food-grade paraffinic
white mineral oil meeting the specifications for medium- and low-viscosity mineral oil class 11, containing [1-
14C]-1-eicosanylcyclo-hexane and a non-absorbable marker, [1,2-3H]polyethylene glycol 4000. The dose of
mineral oil was 340 mg/kg bw. The rats were placed in metabolism cages for collection of urine, faeces and
expired air at regular intervals over 96 h. For the study of pharmacokinetics, the rats received the same single dose
of the olive oil: mineral oil mixture containing [1-14C]-1-eicosanylcyclohexane by gavage. The authors concluded
that Sprague-Dawley rats can efficiently metabolize and excrete 14C-containing compounds, whereas the inability
of Fischer 344 rats to clear these compounds from the liver probably resulted in deposition and possible retention.
The amount of radioactivity in the mesenteric lymph nodes was similar in Fischer 344 and Sprague-Dawley rats
until the 96-h sampling time, when the percentage of the administered radioactivity increased by nearly 10-fold,
from 0.002% to 0.02%, in Sprague-Dawley rats [JECFA 2003].

Animals on the C80 wax diets had increased food intake during weeks 1—4 of both studies. Increases in the
absolute and relative (to body weight) weights of liver, spleen and mesenteric lymph nodes were observed with
some of the mineral hydrocarbons at both 4 and 13 weeks. The liver weights were statistically significantly
increased in the group given N15H low-viscosity oil at 4 weeks and in those given N15H and low-melting-point
paraffin wax at 13 weeks. The weights of the mesenteric lymph nodes were increased in the groups given low-
melting-point paraffin wax, C80 wax and N15H oil at 4 and 13 weeks and in those given N70H, but not the P70H
medium-viscosity oil, at 13 weeks. At 4 weeks, spleen weights were increased only with the N70H and P70H
medium-viscosity oils, while at 13 weeks increases in spleen weights were observed only with the low-melting-
point paraffin wax, C80 wax and N15H oil. Significant histopathological alterations were found in the cervical
and mesenteric lymph nodes, liver, heart and small intestine. The incidence and severity of the findings were more
marked at 13 than at 4 weeks and were associated primarily with ingestion of low-melting-point paraffin wax.

A qualitative investigation was conducted to determine whether low-melting-point paraffin wax accumulated in
the liver and Kupffer cells of female Fischer 344 and Sprague-Dawley rats fed 0 or 2% in the diet for 14, 30 or 60
days. Extracts of livers from Fischer 344 rats fed 2% in the diet for 60 days and of Kupffer cells from Fischer 344
rats treated for 14 and 30 days contained detectable amounts of low-melting-point paraffin wax. In contrast,
Sprague-Dawley rats did not accumulate detectable amounts in liver or Kupffer cells, as determined by gas
chromatography and mass spectrometry [JECFA 2003].

The effects of low melting-point paraffin wax on cell infiltrates in the liver, mesenteric lymph node and selected
cardiac mitral valves were evaluated in Fischer 344 and Sprague-Dawley rats. Increased grades of hepatocellular
and Kupffer cell vacuolation were apparent in both rat strains in response to a diet containing low melting-point
paraffin wax. The earliest observed change in the Fischer 344 rats was small, mostly centrilobular vacuoles at day
30, which increased in size and distribution with duration of treatment. Lipid-like pseudocysts and granulomatous
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inflammation associated with the lipid-like material developed with increasing grade as a function of duration of
treatment. VVacuolar changes were also observed in hepatocytes of Sprague-Dawley rats but to a much lesser extent
than in Fischer 344 rats. The primary change in mesenteric lymph nodes of both strains of rat in response to a diet
containing low melting-point paraffin wax was formation of granulomas composed of epithelioid macrophages.
The severity and incidence of the changes was greater in the Fischer 344 rats [JECFA 2003].

In a comparison of the effects of dietary administration of low melting-point paraffin wax on Kupffer-cell function
and morphology in female Fischer 344 and Sprague-Dawley rats, the animals received either control diet or a diet
containing 2% low melting-point paraffin wax for 60 days in two separate studies. Mean body weights were not
affected by consumption of diets containing low melting-point paraffin wax. In treated female Fischer 344 rats, the
serum activity of the liver enzymes was increased and the total leukocyte and neutrophil counts were significantly
higher than those of untreated controls. No such differences were seen in Sprague-Dawley rats. The concentration
of mineral hydrocarbon in the liver of treated Fischer 344 rats was 3.6 = 0.65 mg/g liver, but none was detected in
the livers of untreated control Fischer 344 rats or treated or untreated Sprague-Dawley rats. Microgranulomas
were observed in the livers of all treated Fischer 344 rats but in only one treated Sprague-Dawley rat, in addition
to small areas of focal necrosis, lymphoid cell aggregates and increased frequency of cytoplasmic vacuoles
[JECFA 2003].

Groups of 10 female rats of each strain were fed a standard diet containing 0.0, 0.2 or 2.0% low-melting-point
paraffin wax (100% pure) (equal to 0, 160 and 1600 mg/kg bw per day) for 90 days or 0.0 or 2.0% for 30 or 60
days. For the analysis of mineral hydrocarbon, groups of five female rats of each strain were fed diets containing
0.0, 0.2 or 2.0% low-melting-point paraffin wax for 90 days or 2.0% for 30 or 60 days. No deaths occurred during
the study. Treatment did not adversely affect body-weight gain, food consumption or physical parameters in either
strain. In the Fischer 344 rats, statistically significant, treatment-related effects were observed in: haematological
parameters (decreased erythrocyte count, erythrocyte volume fraction, haemoglobin concentration and platelet
count; increased neutrophil count; clinical chemistry parameters (increased activity of alanine and aspartate
aminotransferases, alkaline phosphatase and gamma-glutamyl transpeptidase; decreased serum albumin); organ
weights (increased liver, mesenteric lymph node, spleen and ovary weights), macroscopic findings included
(discoloured liver, enlarged mesenteric lymph nodes); and histological changes in the liver (increased incidence
and severity of vacuolated hepatocytes, time-related development of microgranulomas, lymphoid-cell infiltrates or
aggregates and scattered foci of necrosis), mesenteric lymph nodes (increased incidence and severity of
microgranulomas and reticuloendothelial-cell hyperplasia), cervical lymph node (development of
microgranulomas in 3/9 animals at the high dose), spleen (increased severity of extramedullary haematopoiesis)
and heart (time-related increase in incidence of lymphoid-cell infiltrates in the base of the mitral valve).

In animals at the high dose, many of these effects were seen as early as 30 days into the study. With the exception
of inflammation of the mitral valve (affecting 1/10, 2/10 and 5/10 rats in the control group and at the low and high
doses, respectively) and microgranulomas in the cervical lymph node (affecting 0/10, 2/9 and 3/9 rats in the three
groups, respectively), the histopathological changes affected all rats at the high dose (10/10). Slight
reticuloendothelial cell hyperplasia was also observed in the Peyer patch of the jejunum of one of three Fischer
344 female rats at the high dose. The only treatment-related effects observed in the Sprague-Dawley animals were
increased weight of the mesenteric lymph nodes accompanied by microscopic changes (microgranulomas and
reticuloendothelial-cell hyperplasia) [JECFA 2003].

The authors also reported that the mineral hydrocarbon concentrations in tissues measured over the course of the
study were also indicative of a clear strain difference. The Fischer 344 rats showed a significant, time- and dose-
related accumulation of mineral hydrocarbon in the mesenteric lymph nodes and liver. No plateau was seen during
the 90 days of the study. In Sprague-Dawley rats, slight accumulation of mineral hydrocarbon was observed only
in the mesenteric lymph nodes and only after 90 days of treatment. There was no notable accumulation in the
heart, kidney or spleen in either strain of rat, regardless of dose and treatment duration [JECFA 2003].

A 28-day study and a 90-day study were conducted to confirm the findings of previous feeding studies with
mineral oils and waxes and to extend these observations to include a synthetic wax and a wider range of tissue
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samples for histopathological examination and chemical analysis. Groups of 12 female Fischer 344 rats were fed
diets for either 28 or 90 days containing 2% of low-melting-point wax, C80 synthetic wax or one of three white
oils, N15H (mineral oil, medium and low viscosity, class I11), N70H (mineral oil, medium and low viscosity, class
I1) or P70H (mineral oil, medium and low viscosity, class I), providing doses of 2500, 2600, 2500, 2600 and 2600
mg/kg bw per day, respectively, for the groups treated for 28 days and 2100, 2100, 2000, 2000 and 2100 mg/kg bw
per day, respectively, for those treated for 90 days. Respective control groups received standard diet containing
<0.01% mineral hydrocarbon by weight. No deaths were reported. Consumption of 2% mineral hydrocarbon in the
diet did not affect body-weight gain. Food consumption was statistically significantly increased in the groups
receiving the white oils (N15H, N70H and P70H) throughout most of the treatment period of each study. While
increased food consumption was noted with diets containing low-melting-point paraffin wax at various times
during the first 10 weeks of the 13-week study, no difference from controls was observed during the 4-week study.

Histiocytosis was seen in the lymph nodes of rats in all groups except those receiving N70H medium-viscosity oil
for 4 weeks or P70H medium-viscosity oil for either 4 or 13 weeks. The incidence, severity (progression to
individual cell necrosis) and onset were greater in mesenteric than in cervical nodes and in proximal mesenteric
than in distal mesenteric nodes. The combined incidence and severity scores indicated a rank order of low-melting-
point paraffin wax > C80 wax, N15H oil > N70H oil > P70H oil. Other changes identified at 13 weeks in nearly
all (6-8/8) rats receiving low-melting-point paraffin wax in the diet included: hepatic focal necrosis with
inflammation, periportal vacuolation and granuloma; and focal inflammation of the mitral valve of the heart and
macrophage accumulation, particularly in Peyer patches of the small intestine. Periportal vacuolation was also
observed in the livers of 7/8 rats receiving dietary C80 wax; vacuolation of macrophages was found in the lamina
propria of the small intestine; granuloma of lower severity was seen in the livers of 7/8 rats; and focal
inflammation of the cardiac mitral valve was recorded in 3/8 rats receiving N15H low-viscosity oil. Calcification
of the renal medulla was exacerbated at both 28 and 90 days by dietary treatment with the white oils and
marginally by treatment with the waxes [JECFA 2003].

Over half the Kupffer cells isolated from Fischer 344 rats treated with low melting-point paraffin wax contained
large, irregularly shaped vacuoles, and another 10-20% had numerous smaller vacuoles. The vacuoles were
membrane-associated, suggesting phagocytic uptake. Similar vacuoles were detected only rarely in Kupffer cells
isolated from Sprague-Dawley rats. The indices of Kupffer cell function—production of superoxide anion and
nitric oxide and phagocytic activity—were increased, and TNF-alpha and leukotriene B4 production were
decreased in treated Fischer 344 rats compared with untreated controls. No significant changes in these functions
were observed in Kupffer cells isolated from treated Sprague-Dawley rats [JECFA 2003].

The inflammatory changes in the mitral heart valve of Fischer 344 rats were slight and consisted of phenotypically
mixed cell populations. They were also observed in one control animal, leading the investigators to conclude that
the observation was of questionable significance. Only limited numbers of tissues were available for examination.
The authors suggested that the data were consistent with a difference in pharmacokinetics between the strains,
related to metabolic capacity, resulting in saturation of enzyme systems and accumulation of lipid-like
crystalloids, cell disruption and inflammation [JECFA 2003].

Czerczak and Kupczewska, (2002) reported the Maximum Allowable Concentration [weighted average
concentration during an 8-hour shift system and 42 hour week that should not cause adverse health effects in a
worker or their descendants] as 5 mg/m3 and the short-term exposure limit value of 10 mg/m3 [concentration not
causing adverse health effects in workers or their descendants if they remain in the working environment no longer
that 30 minutes during a working shift] for Poland [Czerczak and Kupczewska, 2002].

The time-weighted average for liquid paraffin in Belgium [TWA] was reported to be 5 mg/m3 [RTECS, 2002].
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Peachee et al., (2001) reported differences in humoral immune foreign body responses to mineral oil [90 days
included in feed] between F344 [fed 0.02 or 2 %] and SD [fed1 or 2 %] rats. No effect was observed with the SD
rats however, a significant reduction of 40 % was reported in the F344 rats, [Peachee et al., 2001].

The use of mineral oil is not advisable in children under the age of 6, [as children in this age group are more prone
to aspiration of oil droplets, which may produce lipid pneumonia] bedridden, geriatric, debilitated, or pregnant
patients and in patients with oesophageal or gastric retention, dysphagia or hiatal hernia [HSDB, 2002].

Mineral oil is considered to be relatively non-toxic and in cases of chronic mineral oil pneumonia, [caused by
laxative administration] expectoration has been reported to improve patient prognosis [HSBD, 2002].

Mineral oil has been reported to produce lipid pneumonitis on access to the lungs [usually in cases when used as a
vehicle for nasal drug application]. However, it has also been reported after oral ingestion [HSDB, 2002]. It has
also been claimed that mineral oil can alter postoperative wounds in anorectal regions, with the continual presence
of oil in the rectum affecting defecatory reflexes [HSDB, 2002].

Granulomatous reactions in lungs observed after the usage of nasal drops and sprays which include mineral oils
usually result in marked fibrosis and encystment with a similar effect observed with daily oral doses of 30 —90 ml
for a period of many months. Fatality has been reported as a result of this complication, [HSDB, 2002]. The oral
ingestion of mineral oil is also reported to result in visceral lipid deposition [HSDB, 2002].

An incidence in which mineral oil was injected into the pleural cavity, [Granugenol, unknown amount] for the
treatment of empyema resulted in an immediate loss of vision, severe headache, convulsions and coma. A recovery
period of approx. 3 weeks was required for vision to return to normal [HSDB, 2002].

The chronic oral administration of mineral oil during pregnancy is reported to result in hypothrombinemia and
hemorrhagic disease [due to reduced absorption of vitamin K] in the newborn [HSDB, 2002].

An investigation into complains from workers exposed to oil mist [below 5 mg/m3] did not reveal any evidence of
skin or respiratory tract irritation, [HSDB, 2002]. However, a similar study into five workers exposed to mineral
oil vapours for a period of 5-35 years showed an increased prevalence of slight basal lung fibrosis, [HSDB, 2002].
But a study into 5189 workers exposed to oil mist for a period of 1 year, [unknown concentration] did not reveal
an increased incidence of digestive or respiratory tract cancers [HSDB, 2002].

Lipoid pneumonia has been reported in people with a heavy exposure to oil mist in the absence of an adequate
ventilation system [HSDB, 2002].

The administration of mineral oil with meals has been reported to interfere with fat-soluble material [e.g. vitamin]
absorption. In the intestines mineral oil can elicit foreign body reactions in the intestinal mucosa, mesenteric
lymph nodes, liver and spleen. The safe long-term use of mineral oil is therefore reported to be questionable
[HSDB, 2002].

The continual ingestion of large amounts on mineral oil is thought to impair appetite [HSDB, 2002].

The i.p. injection of mineral oil in vaccines has been reported to result in granulomatous reactions at the site of
injection, with similar reactions observed when mineral oil has been used as a lubricant [HSDB, 2002].

The injection of mineral oil into the anterior chamber of rabbits to replace the aqueous humor has been reported to
produce glaucoma. The authors suggest that this is possibly a mechanical effect rather than a toxic reaction
[HSDB, 2002].

Dogs, rats, mice and gerbils exposed to a mineral oil based mist [5 and 100 m3] 6-hours a day, 5 days a week for a

Page 11 of 14



_ 572
Paraffin wax

period of 2 years was reported to produce microgranulomas in dogs and rats only at the concentration of 100
m3[HSDB, 2002]. Similarly ‘lung inflammatory reactions’, lipoid granuloma formation and lipoid pneumonia,
were reported in single and repeated exposures up to a period of six months [concentrations in excess of 100
mg/m3]. In studies where exposure has been extended for up to a period of a year [100 mg/ m3] has also resulted
in lung inflammatory reactions and lipoid granuloma formation. It must be noted however that carcinogenic effects
have not been reported in any species including studies with susceptible strains of mice [HSDB, 2002].

Mineral oil is reportedly minimally absorbed following its administration orally or rectally [HSDB, 2002].

On administration of H3-labelled mineral oil [i.p or orally] at 0.66 mg/kg bw it was shown that within five hours
of dosing 80 % was not absorbed but excreted in the faeces, 1-5 % was absorbed unchanged and another 15 %
appeared in the carcass as H3-non mineral oil substance, [WHO, 1970].

Radioactivity was found in the liver, fat, kidney and brain. Following the i.p administration only slow excretion
was observed. Eight days after injection 11 % was seen in the faeces and only traces were observed in the urine
[WHO, 1970].

Labelled mineral oil emulsions given to rats, squirrels and monkeys, [subcutaneous or intramuscular] revealed that
mineral oil was retained at the injection site with 60% remaining after a period of one month, with this reducing to
25 % after a period of 10 months, [HSDB, 2002]. The deposition of small quantities of liquid petrolatum in the
rabbits, rats and guinea pigs mesenteric lymph nodes, intestinal mucosa and spleen has also been reported after
injection of large quantities of liquid paraffin [HSDB, 2002].

The concurrent use of mineral oil with laxatives [acting as a stool softener] may lead to the absorption of mineral
oil resulting in the formation of tumour like deposits in tissue [HSDB, 2002].

WHO, (1976) reported that ‘mineral oils’ have been demonstrated in human tissues after ingestion with no
demonstrable pathological consequences. However, its storage is considered to be undesirable and exposure
should therefore be kept to a minimum [WHO, 1976].

The toxicity and carcinogenicity of chlorinated paraffins containing C12 with 60% chlorine, and C23 with 43%
chlorine, were assessed by Bucher et al., (1987) in prechronic and 2-year gavage studies using F344/N rats and
B6C3F1 mice of both sexes. Single administrations of chlorinated paraffins were nonlethal in rats and mice, but
repeated-dose and 2-year studies demonstrated toxic responses that differed with the paraffins. The C23,Cl43%
paraffin produced a granulomatous inflammation in the liver of female rats in 13-week studies, while the
C12,C160% paraffin caused deaths of rats and mice in 16-day studies and marked liver enlargement in 13-week
studies. In 2-year studies, the C23,Cl43% paraffin caused hepatic and lymphatic granulomatous inflammation and
hyperplasia in both sexes of rats, and was associated with marginal increases in adrenal medullary
pheochromocytomas in female rats and hepatocellular neoplasms in female mice and with clear increases in
malignant lymphomas in male mice. The C12,Cl160% paraffin caused marked liver enlargement in rats and
increased the severity of nephropathy in male rats and the incidence of nephropathy in female rats. C12,C160%
also caused hepatocellular neoplasms in both sexes of rats and mice: kidney tubular cell adenomas and
adenocarcinomas in male rats, thyroid follicular cell neoplasms in female rats and female mice, and a marginal
increase in mononuclear cell leukaemia in male rats. The authors conclude that the short-chain, heavily
chlorinated paraffin appears to have a greater potential for chronic toxicity and carcinogenicity than the longer-
chain, lightly chlorinated paraffin.

In both the United Kingdom and the USA, the average total intake of the sum of white mineral oil, paraffin wax
and microcrystalline wax from use in food (as direct and indirect food additives) was estimated to be 0.47 mg/kg
bw per day, whereas the dietary intake of naturally occurring hydrocarbons from plant and animal foods was
estimated to be 0.47 mg/kg bw per day for the population of the European Union, 0.25 mg/kg bw per day for that
of the United Kingdom and 0.19 mg/kg bw per day for that of the USA. As naturally occurring hydrocarbons make
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a significant contribution to overall hydrocarbon intake in consumers in both the United Kingdom and the USA, it
was concluded that the risk assessment of mineral oil residues from various food applications must include the
dietary intake of naturally occurring hydrocarbon sources [JECFA 2003].
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In Vitro Data

In Vitro Carcinogenicity/Mutagenicity

Paraffin Waxes have been reported to be nonmutagenic in bacteria (unspecified strain) (NTP, 1986).

Fischer-Tropsch (FT) Synthetic Paraffinic Kerosene (SPK) jet fuel is a synthetic organic mixture intended to
augment petroleum-derived JP-8 jet fuel use by the U.S. armed forces. The FT SPK testing program goal was to
develop a comparative toxicity database with petroleum-derived jet fuels that may be used to calculate an
occupational exposure limit (OEL). Toxicity investigations included the dermal irritation test (FT vs. JP-8 vs.
50:50 blend), 2 in vitro genotoxicity tests, acute inhalation study, short-term (2-week) inhalation range finder
study with measurement of bone marrow micronuclei, 90-day inhalation toxicity, and sensory irritation assay.
Dermal irritation was slight to moderate. All genotoxicity studies were negative. An acute inhalation study with
F344 rats exposed at 2000 mg/m3 for 4 hr resulted in no abnormal clinical observations. Based on a 2-week range-
finder, F344 rats were exposed for 6 hr per day, 5 days per week, for 90 days to an aerosol-vapor mixture of FT
SPK jet fuel (0, 200, 700 or 2000 mg/m3). Effects on the nasal cavities were minimal (700 mg/m3) to mild (2000
mg/m3); only high exposure produced multifocal inflammatory cell infiltration in rat lungs (both genders). The
RD50 (50% respiratory rate depression) value for the sensory irritation assay, calculated to be 10,939 mg/m3,
indicated the FT SPK fuel is less irritating than JP-8. Based upon the proposed use as a 50:50 blend with JP-8, a
FT SPK jet fuel OEL is recommended at 200 mg/m3 vapor and 5 mg/m3 aerosol, in concurrence with the current
JP-8 OEL [Mattie, et al., 2018].
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In Vitro - Other Relevant Studies
In a recent review of the toxicity of mineral oils JECFA (2003) examined toxicity data for the following classes of
mineral oils:

P100 oil, crude: paraffinic, viscosity (40°C): 100 mm2/s

P70 oil, crude: paraffinic, viscosity (40°C): 70 mm2/s

P70(H) oil, crude: paraffinic, viscosity (40°C): 70mm2/s, hydrotreated (catalytic hydrogenation).
N70(H) oil, crude: naphthenic, viscosity (40°C): 70mm2/s, hydrotreated (catalytic hydrogenation
P15(H) oil, crude: paraffinic, viscosity (40°C): 15mm2/s, hydrotreated (catalytic hydrogenation.
N15(H) oil, crude: naphthenic, viscosity (40°C): 15mm2/s, hydrotreated (catalytic hydrogenation).
References - In Vitro - Other Relevant Studies

JECFA (2003). Safety evaluation of certain food additives and contaminants. Prepared by the Fifty-ninth meeting
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Emissions and Associated Toxicity Data

No data identified.

References - Emissions and Associated Toxicity Data

No data identified.
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