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Oxidative instability was causing rancidity in an otherwise cosmetically
acceptable lip balm. Robert Kleiman of Floratech, Chuck Friedman of
Burt's Bees and John Reinhardt of Reinhardt Consultants explain
how the problem was solved using sunflower oil
he primary role of the
outer lip surface is to act
as a moisture barrier
that allows permeation
.
of gases like oxygen and
carbon dioxide. The driest part of
the lips is at the vermilion border,
also known as the mucocutaneous
junction. This is the area of the lip
where the skin of the outer lip meets
with the internal mucosa, forming a
reddish transition zone. This area
has few sebaceous glands to keep it
moisturised and relies on saliva from
the tongue to maintain moist,
healthy lips.
Few people are aware that they
lick their lips hundreds of times a day
to keep them moist and flexible.
Because the outer lip receives the
smallest amount of saliva, and
because it is exposed to dry air more
than any other mucous membrane,

T

the lips are more vulnerable to the
evaporative drying effect of wind as
well as the ultraviolet and infrared
radiation of the sun. The result,
chapped lips, or cheilitis, is a common malady that affects us all.
When the skin of the outer lips is
disrupted, the lips are prone to excessive moisture loss, leading to chapped
lips, exemplified by rough, dry and
flaky surface skin. Lip balms are the
standard treatment for chapped lips
on which most ofus rely. Historically,
the rule for protecting the lips from
moisture loss was usually to form an
occlusive film with petrolatum
and/or dimethicone, forming a moisture barrier on the surface of the lip.
Emollients are added to prevent the
lips from becoming dry and stiff.
Many lip care products also contain
inorganic and organic sunscreen
agents like micronised titanium diox-

ide and/or octyl methoxycinnamate,
and antimicrobial ingredients like
camphor, menthol and phenol.
Like petrolatum, high oleic (HO)
sunflower oil is considered occlusive.
It is also an emollient that contributes
to the skin lipid complex that binds
the corneocytes together, assisting
the body's natural moisture barrier.

Natural aversions
In the past, many lip balm formulators were reluctant to formulate
using plant-derived raw materials.
This was due in general to perceived
rancidity problems particularly associated with plant-derived oils. When
a highly polyunsaturated material is
used, rancidity is indeed a problem.
Lip balms are often exposed to elevated temperatures, especially during manufacturing and filling.
Batches are typically exposed to
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80°C with agitation for eight hours •
or more. They also have a large
amount of surface area exposed when
packaged in plastic dispensers.
Oxygen can permeate polypropylene plastic so this surface area has
oxygen exposure, another big contributor to rancidity.
In today's green marketplace, HO
sunflower oil provides a natural, oxidatively stable, botanical source of a primary emollient for lip balms, replacing
the petroleum-derived mineral oils,
petrolatum and silicones. The occlusive property of HO sunflower oil is
effective in preventing moisture loss
from within the lip surface.
HO sunflower oil [INCI name:
Hybrid sunflower (Helianthusannus)
oil] referenced in this article is derived
from a variety of Helia11thus
annusseed
and contains more than 85% oleic acid
and less than 4% linoleic acid. It is the
overwhelming predominance of
monounsaturates (the oleic acid component of this vegetable oil) and the
low levels of polyunsaturates (linoleic
acid) in the fatty acid composition that
gives it superior oxidative stability.
Typical properties of HO sunflower
oil used in cosmetic formulations are
illustrated in Table 1.
The ability of an ingredient or
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Benefits
• Oxidative stability
• Good occlusivity
• Natural botanical

natural, earth friendly personal care
products solved a difficult problem by
substituting HO sunflower oil into a
formula that had a tendency to devel-
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Property

Requirement

Acid value
Colour, Lovibond
Iodine value
Saponificalion value

1 maximum
0.9 red, 5 yellow maximum
75 · 87
187 • 194

Ingredient

Supplier

A Hybrid sunflower (Helianthus annus) oil
Castor oil
Macadamia integrifolia nut oil
Jojoba esters (3 )
JoJoba esters (70)
Camauba ( Copernicia cerifera) wax
CandellIla ( Euphorbia cerifera) wax

Floralech
CasChem
Floratech
Floratech
Floralech
Strahl & Pitsch
Strahl & Pitsch
Strahl & Pitsch
CasChem
CasChem
Sutton

30.00
qs
4.50
6.00
1.15
3.80
6.60
4.00
1.60
1.60
qs

ICI

3.00

Roche
Henkel
Bell Flavors
& Fragrances

7.10
0.10
0.45

Beeswax

Hydro~enated castor oil
Cetyl r clnoleate
lsoprorlparaben (and) lsobutylparaben
(and) utylparaben
B TIIanium dioxide fandl hybrid sunflower
( Hehsnthus a nnus) ol
C Octy l methoxycinnamate
Tocopherol
Flavour
Total

% wt/wt

100.00

Proceduro • ComlJinc mgrcclicnfs of phase A c1nclfwc11 to BS<>cwith moclcmtc Dgitaf/011, Acfcl plwsc B to
pliase A c111cl
1111,\ with propeller agitnlion , Cool 1Jc1tcl1
to 75"C. acid phase C ,1r1cf rm, wil/1 propeller a[Jita

tion,

Fill

as soon

r1s poss1/J/c.

product to resist rancidity can be
determined through a state of the
art test known as the oxidative stability index (OSI). Simply put, heating the test material in the presence

of oxygen eventually causes rancidity. The longer a material resists
becoming rancid, the higher OSI
value it will produce.
Recently, a US manufacturer of

op an offensive taste and off odours as
a result of oxidative instability. A rancidity problem was observed in its lip
balm line and the formulator realised
that he should replace the very unstable almond oil (~25% linoleic) with
something that would provide equal
or better emollient function while
maintaining the natural formula. He
turned to HO sunflower oil, which
eliminated the rancidity problem
without compromising the texture
and lip feel of the formula.
The oxidative stability instrument (AOCS method Cd 12b-91)
was used to assess the stability of the
original lip balm formula and two
new lip balm formulas, as well as
other typical lip balm emollients.
Figure 1 illustrates a comparison of
the OSI of almond oil and HO sunflower oil. Almond oil is ten times
more prone to rancidity.
Figure 2 illustrates the increase in
OSI hours (improved stability)
achieved by substituting 50% and
then 100% of the almond oil in the
lip balm formula with HO sunflower
oil. The stability of the formula containing 100% HO sunflower oil
demonstrated ten times greater
oxidative stability than the original
formula containing almond oil.

Formulation 1 is a typical lip balm
formula using HO sunflower oil. This
prototype applied to the lips forms an
occlusive, emollient moisture barrier
that helps keep lips soft and supple
when exposed to the elements. The
natural botanical emollients in the formula were selected for their good skin
feel and oxidative stability. Titanium
dioxide and octyl methoxycinnamate
were included to give this lip balm sun
protective properties.
HO sunflower oil is a good choice
as a natural, stable emollient in stick
formulas. Lip balm formulas that
utilise this emollient can be expected to resist the development of
unpleasant tastes and odours due to
rancidity up to ten times longer than
typical formulas containing unstable
oils. At the same time, HO sunflower
oil provides unusually smooth payout and excellent skin feel while serving to prevent moisture loss from
chapped or damaged lips
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