Petrolatum

T

G

1 Nonproprietary Names

BP: Yellow soft paraffin
JP: Yellow petrolatum
PhEur: Vaselinum flavum
USP: Petrolatum

2 Synonyms

Merkur; mineral jelly; petroleum jelly; Silkolene; Snow white;
Soft white; yellow petrolatum; yellow petroleum jelly.

3 Chemical Name and CAS Registry Number
Petrolatum [8009-03-8]

4 Empirical Formula Molecular Weight

Petrolatum is a purified mixture of semisolid saturated hydro-
carbons having the general formula C,H;,,,,, and is obtained
from petroleum. The hydrocarbons consist mainly of branched
and unbranched chains although some cyclic alkanes and
aromatic molecules with paraffin side chains may also be
present. The USP 25 material may contain a suitable stabilizer.

5 Structural Formula

See Section 4.

6 Functional Category

Emollient; ointment base.

7 Applications in Pharmaceutical Formulation
or Technology

Petrolatum is mainly used in topical pharmaceutical formula-
tions as an emollient-ointment base; it is poorly absorbed by
the skin. Petrolatum is also used in creams and transdermal
formulations and as an ingredient in lubricant formulations for
medicated confectionery together with mineral oil.
Therapeutically, sterile gauze dressings containing petrola-
tum may be used for nonadherent wound dressings or as a
packing material. Petrolatum is additionally widely used in
cosmetics and in some food applications. See Table 1.

Table I:  Uses of petrolatum.

Use Concentration (%)

Emollient topical creams 10-30
Topical emulsions 4-25
Topical ointments Up to 100

8 Description

Petrolatum is a pale yellow to yellow-colored, translucent, soft
unctuous mass. It is odorless, tasteless, and not more than
slightly fluorescent by daylight, even when melted.

9 Pharmacopeial Specifications

See Table II.
Table Il:  Pharmacopeial specifications for petrolatum.
Test JP 2001 PhEur 2002 USP 25
Characters — + -
Specific gravity at 60°C  — - 0.815-0.880
Melting range 38-60°C  — 38-60°C
Drop point - 42-60°C -
Consistency — 100-300 +
Alkalinity + + +
Acidity + + +
Residue on ignition <0.05% - <0.1%
Sulfated ash - <0.05% -
Organic acids + - +
Polycyclic aromatic - + -
hydrocarbons
Fixed oils, fats and resins + - +
Color + - +
Light absorption - + —
Heavy metals <30ppm — -
Arsenic <2ppm — —
Sulfur compounds + - -

10 Typical Properties

Refractive index: #f = 1.460-1.474

Solubility: practically insoluble in acetone, ethanol, hot or cold
ethanol (95%), glycerin, and water; soluble in benzene,
carbon disulfide, chloroform, ether, hexane, and most
fixed and volatile oils.

Viscosity (dynamic): the rheological properties of petrolatum
are determined by the ratio of the unbranched chains to the
branched chains and cyclic components of the mixture.
Petrolatum contains relatively high amounts of branched
and cyclic hydrocarbons, in contrast to paraffin, which
accounts for its softer character and makes it an ideal
ointment base.*™*

11 Stability and Storage Conditions

Petrolatum is an inherently stable material owing to the
unreactive nature of its hydrocarbon components; most stabi-
lity problems occur because of the presence of small quantities
of impurities. On exposure to light, these impurities may be
oxidized to discolor the petrolatum and produce an undesir-
able odor. The extent of the oxidation varies depending upon
the source of the petrolatum and the degree of refinement.
Oxidation may be inhibited by the inclusion of a suitable
antioxidant such as butylated hydroxyanisole, butylated
hydroxytoluene, or alpha tocopherol.

Petrolatum should not be heated for extended periods
above the temperature necessary to achieve complete fluidity
(approximately 70 °C). See also Section 18.

Petrolatum may be sterilized by dry heat. Although petro-
latum may also be sterilized by gamma irradiation, this process
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affects the physical properties of the petrolatum such as
swelling, discoloration, odor, and rheological behavior.>®

Petrolatum should be stored in a well-closed container,
protected from light, in a cool, dry place.

12 Incompatibilities

Petrolatum is an inert material with few incompatibilities.

13 Method of Manufacture

Petrolatum is manufactured from the semisolid residue that
remains after the steam or vacuum distillation of petroleum.”
This residue is dewaxed and/or blended with stock from other
sources, along with lighter fractions, to give a product with the
desired consistency. Final purification is performed by a
combination of high-pressure hydrogenation or sulfuric acid
treatment followed by filtration through adsorbents. A suitable
antioxidant may be added.

14 Safety

Petrolatum is mainly used in topical pharmaceutical formula-
tions and is generally considered to be a nonirritant and
nontoxic material.

Animal studies, in mice, have shown petrolatum to be
nontoxic and noncarcinogenic following administration of a
single subcutaneous 100 mg dose. Similarly, no adverse effects
were observed in a 2-year feeding study with rats fed a diet
containing 5% of petrolatum blends.®

Although petrolatum is generally nonirritant in humans
following toplcal application, rare mstances of allergic hyper-
sensitivity reactions have been reported,® !V as have cases of
acne, in susceptible individuals following repeated use on facial
skin."?) However, given the widespread use of petrolatum in
topical products, there are few reports of irritant reactions. The
allergic components of petrolatum appear to be polycyclic
aromatic hydrocarbons present as impurities. The quantities
of these materials found in petrolatum vary depending upon
the source and degree of refining. Hypersensitivity appears to
occur less with white petrolatum and it is therefore the
preferred material for use in cosmetics and pharmaceuticals.

Petrolatum has also been tentatively implicated in the
formation of spherulosis of the upper respiratory tract follow-
ing use of a petrolatum-based ointment packing after sur-
gery.!¥ Other adverse reactions to petrolatum include
granulomas (paraffinomas) following injection into soft tis-
sue.™ Also, when taken orally, petrolatum acts as a mild
laxative and may inhibit the absorption of lipids and lipid-
soluble nutrients.

Petrolatum is widely used in direct and indirect food
apphcanons In the USA, the daily dietary exposure to petro-
latum is estimated to be 0.404 mg/kg body-weight.*

For further information see Mineral Oil and Parafﬁn.

15 Handling Precautions

Observe normal precautions appropriate to the circumstances
and quantity of material handled. For recommended occupa-
tional exposure limits see Mineral Qil and Paraffin.

16 Regulatory Status

GRAS listed. Accepted for use in certain food applications in
many countries worldwide. Included in the FDA Inactive
Ingredients Guide (ophthalmic preparations, oral capsules

and tablets, otic, topical, and transdermal preparations).
Included in nonparenteral medicines licensed in the UK.

17 Related Substances

Mineral oil; paraffin; petrolatum and lanolin alcohols; white
petrolatum.

White petrolatum

Synonyms: vaselinum album; white petroleum jelly; white soft
paraffin.

Appearance: white petrolatum is a white-colored, translucent,
soft unctuous mass. It is odorless and tasteless and not more
than slightly fluorescent by daylight, even when melted.

Method of manufacture: white petrolatum is petrolatum that
has been highly refined so that it is wholly or nearly
decolorized.

Comments: white petrolatum is associated with fewer
instances of hypersensitivity reactions and is the preferred
petrolatum for use in cosmetics and pharmaceuticals, see
Section 14.

18 Comments

Various grades of petrolatum are commercially available,
which vary in their physical properties depending upon their
source and refining process. Petrolatum obtained from differ-
ent sources may therefore behave differently in a formula-
tion.1®)

Care is required in heating petrolatum because of its large
coefficient of thermal expansion. It has been shown by both
rheological and spectrophotometric methods that petrolatum
undergoes phase transition at temperatures between 30-40 °C.

Additives, such as microcrystalline wax, may be used to add
body to petrolatum.

The EINECS number for petrolatum is 232-373-2.

19 Specific References

1 Boylan JC. Rheological estimation of the spreading character-
istics of pharmaceutical semisolids. ] Pharm Sci 1967; 56: 1164-
1169.

2 Longworth AR, French JD. Quality control of white soft
paraffin. | Pharm Pharmacol 1969; 21(Suppl.): 1S-5S.

3 Barry BW, Grace AJ. Grade variation in the rheology of white soft
paraffin BP. ] Pharm Pharmacol 1970; 22(Suppl.): 1475-156S.

4 Barry BW, Grace AJ. Structural, rheological and textural
properties of soft paraffins. | Texture Studies 1971; 2: 259-279.

5 Jacob BP, Leupin K. Sterilization of eye-nose ointments by gamma
radiation [in German]. Pharm Acta Helv 1974; 49: 12-20.

6 Davis SS, Khanderia MS, Adams I, et al. Effect of gamma
radiation on rheological properties of pharmaceutical semisolids.
J Texture Studies 1977; 8: 61-80.

7 Schindler H. Petrolatum for drugs and cosmetics. Drug Cosmet
Ind 1961; 89(1): 36, 37, 76, 78-80, 82.

8 Oser BL, Oser M, Carson S, Sternberg SS. Toxicologic studies of
petrolatum in mice and rats. Toxicol Appl Pharmacol 196S5; 7:
382-401.

9 Dooms-Goossens A, Degreef H. Contact allergy to petrolatums I:
sensitivity capacity of different brands of yellow and white
petrolatums. Contact Dermatitis 1983; 9: 175-1835.

10 Dooms-Goossens A, Degreef H. Contact allergy to petrolatums
II: attempts to identify the nature of the allergens. Contact
Dermatitis 1983; 9: 247-256.

11  Dooms-Goossens A, Dooms M. Contact allergy to petrolatums
III: allergenicity prediction and pharmacopeial requirements.
Contact Dermatitis 1983; 9: 352-359.

12 Verhagen AR. Pomade acne in black skin [letter]. Arch Dermatol
19745 110: 465.



13 Rosai J. The nature of myospherulosis of the upper respiratory
tract. Am | Clin Pathol 1978; 69: 475-481.

14 Crosbie RB, Kaufman HD. Self-inflicted oleogranuloma of
breast. Br Med ] 1967; 3: 840-841.

15 Heimbach JT, Bodor AR, Douglass JS, et al. Dietary exposure to
mineral hydrocarbons from food-use applications in the United
States. Food Chem Toxicol 2002; 40: 555-571.

16 Kneczke M, Landersjo L, Lundgren P, Fithrer C. In vitro release
of salicylic acid from two different qualities of white petrolatum.
Acta Pharm Suec 1986; 23: 193-204.

20 General References

Bandelin FJ, Sheth BB. Semisolid preparations. In: Swarbrick J, Boylan
JC, eds. Encyclopedia of Pharmaceutical Technology, vol. 14. New
York: Marcel Dekker, 1996: 31-61.

Barker G. New trends in formulating with mineral oil and petrolatum.
Cosmet Toilet 1977; 92(1): 43-46.

Davis SS. Viscoelastic properties of pharmaceutical semisolids I:
ointment bases. | Pharm Sci 1969; 58: 412-418.

423

Petrolatum

De Muynck C, Lalljie SPD, Sandra P, et al. Chemical and
physicochemical characterization of petrolatums used in eye
ointment formulations. | Pharm Pharmacol 1993; 45: 500-503.

De Rudder D, Remon JP, Van Aerde P. Structural stability of
ophthalmic ointments containing soft paraffin. Drug Dev Ind
Pharm 1987; 13: 1799-1806.

Morrison DS. Petrolatum: a useful classic. Cosmet Toilet 1996;
111(1): 59-66, 69.

Smolinske SC. Handbook of Food, Drug, and Cosmetic Excipients.
Boca Raton, FL: CRC Press, 1992: 265-269.

Sucker H. Petrolatums: technological properties and quality assess-
ment. Cosmet Perfum 1974; 89(2): 37-43.

21 Author
PJ Weller.

22 Date of Revision
13 May 2002.





