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Separating average sunscreens from the good ones
doesn’t have to be difficult. Experts share insight on

ingredients, labels, and topical antioxidants. 
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hile the “Roaring Twenties” may
be remembered for bobbed hair,

the Charleston, and the Model T
Ford, this decade brought more than

jazz music and “flappers.” It brought
the “fashionable tan,” a trend that still

lingers almost a century later. But more importantly, the
1920’s also gave us our first sunscreens. 

As early as 1922, researchers began to recognize the rela-
tionship between UVB and sunburn,1 and the first sunscreens
contained salicylates and cinnamates, both UVB blockers.2

However, it was not until the 1950’s that sunscreen use became
more common. But the rationale behind sunscreen use at that
time was to acquire a tan without burning.3 Sunscreens as we
know them today did not really appear until the 1970’s.3

As dermatologists it’s second nature to stress the importance
of photoprotection. Research over the past 20 years has
enhanced the understanding of UV radiation and has led to
the general consensus that all individuals should use a broad
spectrum sunscreen with a SPF 15 or higher daily. However,
the lack of standardized criteria for measuring such factors as
UVA protection and photostability creates several points of
controversy. More than likely your patients have already heard
the above recommendations either from you, health organiza-
tions, or the media, but your sun savvy patients will look to
you to fill in the gaps. To help you read through the labels of
sunscreens and confidently direct patients to the products with
the best available protection, we spoke with several experts on
sunscreen ingredients, product labels, and the supplemental
effect of topical antioxidants. 

Label Limitations 
The FDA classifies sunscreens as over-the-counter drugs, mak-
ing them subject to more stringent rules and regulations than
cosmetics. In 1999, the FDA issued new rules concerning sun-
screen labels and ingredients that permit the use of 16 active
sunscreen ingredients. Additionally, new OTC drug labeling
requirements mandate that labels include the concentration of
each active ingredient. In order to reach adequate SPF levels
and provide broad spectrum protection, most sunscreens con-
tain a combination of ingredients. 

The FDA’s new regulations make understanding sunscreen
labels somewhat less cumbersome, but separating the good
sunscreens from the average sunscreens requires familiarity
with ingredients and sunscreen terminology. As all dermatolo-
gists recognize, finding a product that provides full spectrum

UVB and UVA protection is critical to limiting photodamage.
In fact, it’s commonplace for healthcare professionals to rec-
ommend a broad spectrum sunscreen to patients, under the
assumption that broad spectrum indicates adequate UVB and
UVA protection, 

Ideally, the label broad spectrum would denote full spectrum
protection (290nm to 400nm). In reality, due to a lack of stan-
dardized criteria for measuring broad spectrum protection, a
sunscreen carrying this label may only provide protection in
the near end of the UVA spectrum, according to Stanley B.
Levy, MD, Adjunct Clinical Professor of Dermatology at the
University of North Carolina, Chapel Hill. In its final mono-
graph, the FDA proposed that “broad spectrum protection”
and “UVA radiation protection” should be reserved for sun-
screens “containing active ingredients with absorption spectra
extending to 360nm or above.”4 However, without standard-
ized testing procedures to measure broad spectrum protection,
it is difficult to discern which products provide full UVA spec-
trum protection.

Complicating the matter is the fact that various researchers
have proposed criteria to the FDA for measuring UVA protec-
tion, but the FDA has yet to address the issue. “The AAD has
certainly advocated that criteria be established and has suggest-
ed some possible measures for UVA protection, and a variety
of individual scientists have suggested and published possible
measures of UVA protection. The FDA has not set a standard
yet,” notes Martin A. Weinstock, MD, PhD, Professor of
Dermatology at Brown Medical School.

Labels regarding water and sweat resistance are more
straightforward, thanks to standardized testing. “The FDA
does not recognize the term waterproof, which is what the 80
minute very water resistant term used to be called, because they
consider that an absolute claim,” notes Dr. Levy. Sunscreens
with the label Water Resistant, Water/Sweat Resistant, or
Water/Perspiration Resistant indicate the product maintains its
SPF after 40 minutes of water immersion. The labels Very
Water Resistant, Very Water/Sweat Resistant, and Very
Water/Perspiration Resistant indicate the sunscreen maintains
its SPF following 80 minutes of water immersion. 

What Matters Most
Without testing criteria in place for UVA protection, it is nec-
essary for patients to become label-readers. When looking at
ingredients, Dr. Levy explains “I don’t think you need to worry
about UVB protection in the sense that the SPF tells you about
that, unless you have a specific allergy to an ingredient. In terms
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of UVA protection, you have to look at the ingredients because
there is no real criteria for broad spectrum.”

SPF is an area of controversy, with some recommending SPF
15, some SPF 30, and others higher SPFs. Although a SPF 15
filters out 93 percent of UVB radiation and a SPF 30 filters out
about 97 percent UVB radiation, some believe inadequate
application makes the four percent difference significant.5

Interestingly, Dr. Levy points out that the FDA requires all sun-
screens above SPF 30 to be labeled “SPF 30+” or “SPF 30 plus.”
With his patients, Dr. Levy recommends selecting sunscreens
with a SPF of 30 and emphasizes liberal and frequent applica-
tion. “You are more likely to achieve the stated SPF if you apply
the sunscreen just before you go out, then reapply it after a half
hour or so, and then reapply it every couple of hours, particu-
larly if you’re doing recreational activity,” he explains. 

Of course, as dermatologists recognize, a high SPF does not
necessarily correlate with adequate UVA protection, and as
already discussed, you cannot solely rely on the label broad spec-
trum protection. Dr. Levy educates his patients to look for UVA
blockers zinc oxide, titanium dioxide, and avobenzone. Studies
suggest micronized zinc oxide provides better protection
against UVA than does titanium dioxide and is associated with
less whitening.6 “Titanium dioxide also has some UVA block-
ing potential, but it’s not as good as the zinc oxide because
when you shrink the particles of the titanium, it’s acting in part
by absorption. It’s not just blocking, so it acts more like the
UVB blockers,” explains Dr. Levy. 

Avobenzone also provides UVA protection, but controversy
exists regarding its photostability. In fact, sunscreen photosta-
bility in general is an area of controversy. “We don’t have on the

While most people recognize sunburn as skin
damage, the misconception persists that
tanned skin equals healthy skin. Even patients
who do recognize that tanning damages the
skin are often slow to change their sunbathing
or indoor tanning parlor habits. “The healthiest
color for your skin is the color you were born
with. If you try to change it, you could run into
trouble,” Dr. Weinstock tells his patients.
However, until this tanning trends dies, he
believes that dihydroxyacetone (DHA)-based
sunless tanning formulations present a safer
option than UV-induced tans. Dr. Levy adds, “In
the last 15 years, the sunless tanners have
become much more cosmetically acceptable.”

Unlike sunscreens, the FDA classifies DHA
as a cosmetic rather than an OTC drug and
deems it safe for topical use. Since DHA is
approved as a color additive and is restricted to
external application, the FDA has not evaluated
the safety of DHA when it is inhaled or applied
to the lips or any body surface area covered by
mucous membranes. Therefore, it is important
for operators to wear a mask. “Also, we would
advise individuals being spray-tanned to avoid
inhaling any particulate matter as part of the
spray-tanning process while it is being per-

formed,” says Dr. Levy. 
DHA-based tanning formulations appear

most natural on patients with skin phototype II
or III. “Some people’s skin types aren’t suitable
for them,” says Dr. Levy. “If you have older skin
that’s rough or uneven, it’s not going to look as
natural.” A natural, even tanned appearance,
however, requires some practice. “It requires
some technique and expertise in applying
these properly to get an even tanned looked.
You can’t just slap them on,” adds Dr. Levy. “It’s
not the lazy man’s way to tan.” 

The ideal time for patients to apply a sun-
less tanning lotion is after a shower, and more
ideally, after shaving. “That’s a good time to use
it—as long as you don’t get irritated by it—
because you’re exfoliating right after you shave,
so your skin is more even,” explains Dr. Levy.
He adds that most cases of irritation or allergy
to sunless tanning products or sunscreens do
not result from DHA or the active sunscreen
ingredient(s) but from other ingredients pres-
ent in the formulation. 

With the exception of the face, the color pro-
duced by DHA-based products may last up to
four days. “The thicker the skin, the longer it’s
going to last because the dihydroxyacetone binds

to the top layers of the skin. If people use them
on their face, they’re washing their face; the skin
is thinner on the face, so they tend to lose the tan
quicker. The skin is turning over more rapidly,”
says Dr. Levy. “The color lasts longer on other
body areas, like two to four days.”

Patients may find they will need to apply a
sunless tanning product daily to maintain the
color on their face, which has a photoprotective
value for patients who use coloring products
formulated with sunscreens. DHA alone has a
SPF of two or three, but some products do
include additional sunscreen ingredients in the
formulation, resulting in a higher SPF. However,
patients must understand the limitations of
sunless tanning products containing UVB
and/or UVA blockers. Dr. Weinstock empha-
sizes to patients, “The sunscreen effect will wear
off long before the tanned color wears off.”
Therefore, remind patients that photoprotec-
tion is still necessary when using sunless tan-
ning lotions and spray-on tans. In fact, Dr.
Weinstock suggests educating your patients on
the American Cancer Society’s slogan “Slip!
Slop! Slap! Wrap!”: Slip on a shirt. Slop on the
sunscreen. Slap on a hat. Wrap on sunglasses.
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part of the Food and Drug Administration a standard way of
assessing photostability or substantivity,” points out Dr.
Weinstock. As a result, many sunscreens never undergo photo-
stability testing since it’s not required, says Dr. Levy. However,
he believes that the formulation and combination of sunscreen
ingredients represent the primary factors influencing a prod-
uct’s photostability. “On paper, avobenzone is a decent UVA
blocker, but it’s really a function of what’s put in the formula-
tion with it,” says Dr. Levy. “If I see a sunscreen with avoben-
zone in it, I also like to see octocrylene. That seems to stabilize
the avobenzone a little bit.”

The Quest for New Sunscreens
Sunscreen formulations have come a long way since their
introduction in 1928, but compared to Europe, the US sun-
screen arsenal remains small. This is partially due to
European regulators classifying sunscreens as cosmetics

rather than
drugs, which
makes the
a p p r o v a l
process less rig-
orous. Dr. Levy
explains that
compared to
other drug
markets in the
US, the sun-
screen market
fails to gener-
ate a financial
return that sig-

nificantly offsets the costs associated with the New Drug
Application (NDA) process. However, in 2002, the FDA
established the Time and Extent Application (TEA) process,
which represents a less costly alternative for OTC drugs with
a marketing history outside the US of at least five continu-
ous years in sufficient quantity. 

Under the TEA, several European UVB blockers are awaiting
FDA approval: amiloxate (isoamyl p-methoxycinnamate,
Haarmaan & Reimer), octyl triazone (BASF), and enzacamene
(methyl benzylidene camphor, Buchanan Ingersoll). However,
when Ciba Specialty Chemicals filed a TEA for Tinosorb M and
Tinosorb S in 2002, the FDA denied the company’s application
since the products only had a two-and-a-half-year marketing his-
tory, leaving Ciba to choose between filing a IND
(Investigational New Drug Application) or waiting until the
products meet the TEA’s time criteria. To date, Ciba has not filed
an IND. In 2001, Chimex/L’oréal filed a NDA for UVA block-
er Mexoryl SX and continues to await approval.

Arming the Skin’s Defenses
While broad spectrum sunscreens play a critical role in prevent-
ing photodamage, sunscreens remain inadequate. Part of this
inadequacy is due to poor application. SPF is tested at
2mg/cm2, but studies suggest that in reality people apply
0.5mg/cm2 or less.7,8 “At 0.5mg/cm2, no sunscreen gives you
more than three- to four-fold protection, including the very
best sunscreen in the world,” notes Sheldon R. Pinnell, MD,
Professor Emeritus of Dermatology at Duke University.
Furthermore, even the handful of individuals who do apply an
adequate amount of sunscreen are not completely protected
from the harmful effects of ultraviolet radiation. “Even if you
use the best sunscreen at 2mg/cm2, studies show you only block
55 percent of the free radical production by ultraviolet light,”
adds Dr. Pinnell. As a result of these limitations, attention has
turned to topical antioxidants.  

As research has shown, antioxidants serve as the body’s
natural defense against oxidative stress from ultraviolet radi-
ation, specifically UVA interacting with urocanic acid to
generate singlet oxygen. “The peak for this is about 350nm,”
notes Dr. Pinnell. Sunscreens with good UVA protection
(e.g. zinc oxide) can help limit damage, but the body relies
on its own reservoir of antioxidants, specifically vitamins C
and E, ubiquinone, alpha-lipoic acid, and glutathione. In
recent years, researchers have begun to look at whether topi-
cal application of these antioxidants can add to the body’s
own natural reservoir and thereby improve photoprotection. 

Of the aforementioned antioxidants, Dr. Pinnell’s studies
show that neither ubiquinone nor alpha-lipoic acid provides
photoprotection, while glutathione is a highly charged mol-
ecule and therefore not suitable for topical application.
Vitamins C and E, on the other hand, show promise.
“Vitamin C alone will give about two-fold photoprotection
when it’s maximized for both percutaneous absorption and
maximized for concentration. It has to be formulated at a pH
of 3.5 or lower, and its maximum concentration is 20 per-
cent. But you can saturate the skin with 15 percent,”
explains Dr. Pinnell. Vitamin E also provides two-fold pho-
toprotection and is maximized at one percent. Combining
these two antioxidants results in a synergistic effect that pro-
vides four-fold photoprotection, says Dr. Pinnell.

Dr. Pinnell’s recent research has shown the stability and
photoprotection of the vitamin C and E formulation
improves with ferulic acid, a ubiquitous botanical antioxi-
dant responsible for photoprotection in plants. “When we
maximize the concentration of ferulic acid and put it togeth-
er with vitamins C and E, we get eight-fold photoprotection
against the sun,” explains Dr. Pinnell. “More importantly, we
get eight-fold photoprotection against thymine dimer forma-
tion.” 

Understanding Sunscreens

“Most vitamin C and/or 

vitamin E products on the

market are ineffective 

for photoprotection,” 

says Dr. Pinnell. 
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While many sunscreen formulations and skincare prod-
ucts now include antioxidants in their formulations, C E
Ferulic (Skinceuticals) is the only product available that
combines 15 percent vitamin C, 1 percent vitamin E, and
ferulic acid. Other products that contain vitamin E and/or
vitamin C commonly contain esters of the vitamin, which
Dr. Pinnell says do not work topically because they are for-
mulated for oral use. “Most vitamin C and/or vitamin E
products on the market are ineffective for photoprotection,”
says Dr. Pinnell. 

However, it’s important that patients using a product like
C E Ferulic realize that it does not obviate use of an appro-
priate sunscreen. “Sunscreen and topical antioxidants work
by different mechanisms, and they would be expected to be
supplemental or complementary one to another. It’s not
either-or. It’s both that give you maximum protection,” notes
Dr. Pinnell. 

A Lingering Trend
Unlike other trends associated with the 1920’s, the tan has not
died, highlighting the fact that knowledge does not always
result in action. However, patients who are serious about pho-
toprotection will benefit from your insight on sunscreen ingre-
dients, labels, and topical antioxidants. 
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Understanding Sunscreens

• Ideally, the label broad spectrum would denote full spectrum protec-
tion (290nm to 400nm). In reality, due to a lack of standardized crite-
ria for measuring broad spectrum protection, a sunscreen carrying this
label may only provide protection in the near end of the UVA spectrum

• The FDA has abandoned the term waterproof in favor of very water
resistant. Sunscreens with the label Water Resistant, Water/Sweat
Resistant, or Water/Perspiration Resistant indicate the product main-
tains its SPF after 40 minutes of water immersion. The labels Very
Water Resistant, Very Water/Sweat Resistant, and Very
Water/Perspiration Resistant indicate the sunscreen maintains its SPF
following 80 minutes of water immersion.

• The FDA does not have a standard way of assessing photostability or
substantivity; photostability testing is not required. 

• SPF is tested at 2mg/cm2, but studies suggest that in reality people
apply 0.5mg/cm2 or less. At 0.5mg/cm2, no sunscreen provides more
than three- to four-fold protection.

• Among antioxidants, neither ubiquinone nor alpha-lipoic acid pro-
vides photoprotection. Glutathione is not suitable for topical applica-
tion. Vitamins C and E, on the other hand, show potential to provide
photoprotection. “Sunscreen and topical antioxidants work by different
mechanisms, and they would be expected to be supplemental or com-
plementary one to another,” notes Dr. Pinnell.

Sunscreen
Quick Facts
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