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Not Your Mother’s Sunscreen

As regulatory challenges continue to demand more from sun care products, formulation innovations

are opening new doors all the time.

But since she did neglect her looking glass
And threw her sun-expelling mask away,
The air hath starved the roses in her cheeks,
And pinched the lily-tincture of her face,
That now she is become as black as 1.
— William Shakespeare,
The Two Gentlemen of Verona,
1V, 4, 151-153

that sun exposure was bad for the

skin. Commoners couldn't afford or
be bothered with sun protection, but noble
ladies usually wore a mask—Shakespeare’s
“sun-expelling mask”—typically made of
black silk. And however much science has
advanced, blocking the sun is still the first
rule for maintaining youthful-looking skin.
While this Elizabethan lady was clearly
aware of the visible aging effects of excess
sun exposure, people also are now equally
concerned with the prevention of cancer. In
fact, sun protection may be the single most
important benefit the beauty industry can
offer consumers.

Every other year, the Florida chapter of
the Society of Cosmetic Chemists holds a
well-regarded sunscreen seminar, but as 2012
was an off year for the event, in October 2012
the New York Society of Cosmetic Chemists
(NYSCC) hosted a program titled “Sun
Exposure: Implications and Protection of
Skin."! Sun protection has gone far beyond
SPF numbers, and this meeting demonstrated
how complex and extensive the subject
has become. The brave new world of sun
protection features environmental stressors,
inflammatory pathways and immune
responses, among a myriad of arcane topics.

Even in Elizabethan times, women knew

The Science—and Regulation—
of Sun Care

We have been looking beyond SPF for years.
UV causes DNA damage, and while the
body’s cells have natural repair mechanisms,
when the damage is too extensive (as
in sunburned skin), the mechanism is
overwhelmed and the cellular order is given
to shed the skin. Antioxidants are used
to stop damaging cascade reactions that
continue even after the sun exposure stops,
and solutions ranging from aloe to DNA
repair enzymes have been used in after-sun
protection products to minimize and remedy
the effects of excess sun exposure.
Sunscreens were already difficult to
formulate in the U.S., with a limited palette
of UV absorbers and a long process to
get new actives on the list. And a final
sunscreen monograph from the FDA has
taken an unusually long time to be unveiled,
even by government regulatory standards.
Changing rules on allowed SPF claims, water
resistance, broad-spectrum protection and
testing protocols have created fundamental
challenges for beauty product developers, and
all these issues were merely the jumping off
point for speakers at the NYSCC program.
Everything regarding sunscreens in the
U.S. starts with the FDA monograph.
Curtis Cole, PhD, VP of R&D skin care
innovation platforms at J&J Consumer
Products Skin Care, described the time line
of the monograph process, explaining that
the story starts with the request for data in
1972, goes on to the notice of a proposed
rule in 1978, sees the “final” monograph in
1999, observes the stay of the enactment
in 2001, has a proposed amendment to the

monograph in 2007, continues on to a final
rule on labeling and efficacy testing in 2011,
and, currently, is in the waiting period for
the final Final Monograph. A process that
started in 1972 and is yet to be resolved
speaks loudly for itself.

Even when the monograph is final, there
will still not be harmonization with other
regions on important issues of claims, allowed
actives, testing and labeling. And even with
the proven health benefits of sun protection,
there remain critics of the products—with
criticism especially focused on nanomaterials,
suspected endocrine disruptors and the
irrational fear of chemicals in general.

Sun Care Innovations

One possible global solution, explained by
Helene Hine of Croda, utilizes customized
titanium dioxide (TiO,). Titanium dioxide
is a physical blocker, like the Elizabethan
mask, often used as a premixed dispersion.
The particle size and distribution, as well as
the carrier system, can be fine-tuned to create
different properties—different from titanium
dioxide in the old days, which created the
classic white paste on a lifeguard’s nose. The
large particles reflected light very effectively,
but to eliminate the whitening effect the
particle size had to be reduced to a quarter of
the wavelength of light.

But now another factor enters. The new
criteria require blocking at 370 nm, and
this requirement is just beginning to nudge
the whitening size of the titanium dioxide.
To create the ideal size and ensure tightly
controlled size distribution, dispersions from
companies specializing in this area are the
best solution.
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