Ingredient Review

Sun Safety

Sunscreen Chemicals, Self-tanners,
SPFs and Medications

by rebecca james gadberry

' What's the difference between chemical sunscreens and non-chemical sunscreens? If

* everything's a chemical except light and electricity, bow can a sunscreen not contain
chemicals?

* All sunscreens, regardless of whether they're touted as chemical or chemical-free,

« contain chemicals. For that martter, anything in a bottle, whether it's a drug, cosmetic
or food, contains chemicals. Chemicals are formed when rwo or more atoms join
together. Therefore, all ingredients used in cosmetics or drugs are chemicals, even if
they come from nature or the manufacturer claims that their products are chemical-free.

Sunscreens are chemicals that can protect skin by absorbing, reflecting or scatter-
ing ultraviolet (V) radiation. The most popular sunscreen ingredient—octyl
methoxycinnamate—is like other organic sunscreens in that it absorbs UV radiation,
employs chemical processes to lower UV radiation energy levels and then releases
the energy as heat. This is why a person might feel warmer than usual when the
sunscreen-protected skin is under the sun. Other sunscreens, such as the inorganic
mineral particulates titanium dioxide and zinc oxide, mostly work by partially block-
ing UV radiation, then scattering, or reflecting, energy rays. They also absorb and
release light, but not to the degree that organic sunscreens do.

Some companies explain the dilference between organic and inorganic particu-
late sunscreens by focusing on their chemical reactivity with UV radiation. This is
how the classifications for “chemical” and “chemical-free” sunscreens are developed.
In reality, though, all sunscreens are chemicals.

Do self~tanners offer any sun protection if they don't contain a sunscreen?

Yes. Studies released in the late 1990s by researchers ar the University of Nebraska

Medical Center in Omaha indicate sunless tanning lotions containing dihydroxyac-
etone (DHA), the skin-darkening agent in most self-tanners, offer long-lasting pro-
tection from damaging UV light regardless of a person’s activities. Although the
“tan” that's produced rates about an SPF 3, the researchers say it offers day-long
protection from some harmful UVA, UVB and visible radiation and sticks around
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All sunscreens contain chemicals.

even after exposure to soap and water, mild rubbing, sweating and swimming. The
best part: wearing a sunscreen over a fully developed bottled tan increases the pro-
tection value of the sunscreen, perhaps up to three times the stated SPF on the sun-
screen bottle. According to researcher John A, Johnson, PhD, bottled tans are very
valuable to young children or fair-skinned individuals who rarely tan, but burn fre-
quently. For the best protection, the Omaha group suggests reapplying the “tan”
every three days.

Other research indicates the “tan” achieved when DHA stains the skin through a
harmless process involving changes in surface cell proteins is similar to melanin’s
broad-spectrum, but low-grade, UV protection, Like melanin, DHA seems to be es-
pecially effective at reducing exposure to TIVA radiation—the sun's primary aging
ray that penetrates glass, is constant year round from sun up to sun down, from the
equator to the poles, and is emitted in low doses by fluorescent and halogen lights.
Some researchers believe UVA also is linked to the formation of malignant mela-
noma, the killer form of skin cancer.

Also like melanin, the darker the DHA-induced “tan,” the more UVA protection is
provided. Speaking at the American Academy of Dermatology’s 2000 annual meet-

ing in San Francisco, dermatologist Stanley B. Levy, MD, adjunct clinical professor of

dermatology at the University of North Carolina School of Medicine, Chapel Hill,
North Carolina, told dermatologists there's “a dose-response relationship from the
concentration of DHA used to color the skin—in this case from 2.5-6.5%—and the
UVA protection factor it provided. The highest DHA concentration studied produced
the darkest color change on the skin and the highest level of UVA protection.”
Another study found that concentrations of 15% DHA applied to the skin allowed

higher doses of UVA to be tolerated by psoriasis patients undergoing Turbo-PUVA treal-
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It's still wise to wear a sunscreen daily.

ment, resulting in faster clearing of the psoriatic plaques and fewer overall treatments.

Levy and others suggest that, while these results are promising, more studies
should be conducted to confirm the protective benefits of DHA. Even so, he says
the harmless “tan” offered by DHA still is preferable to the damage done when
melanin is developed via UV-exposure. According to Levy, “Skin darkened through
the sun or tanning beds actually is damaged by UV radiation in the process and any
LUVA protection that may result from it does not make up for the fact that the dam-
age already has occurred.”

Some words of caution: because the UV protection offered by a DHA “tan” takes
several hours to develop, it does not meet the U.S. Food and Drug Administration’s
(FDA) test standard required for determining SPF. So DHA alone is not approved as
a sunscreen in the United States. Don’t make a sunscreen claim for this ingredient or
products containing this ingredient unless they contain FDA-recognized sunscreens,
too. And, while some self-tanning products contain FDA-approved sunscreens, the
about the time it takes to develop the

protection they offer is only for a few hours
“tan"—not the duration of the “tan” itself,
Bottom line: The research suggests cumulative sun damage could be reduced if
more people simply would apply self-tanning lotion to produce a dark “tan” every
three days or so throughout the yvear. This usually requires levels of 5-6.5% DHA in
a formula, or can be achieved with a couple ol applications within a 24-hour period
using lower-percentage DITA products. For the most thorough protection, it is still
wise to wear 4 sunscreen daily. But, if rescarchers are right, when sunscreen is ap-
plied over a DHA “tan,” vour clients should get greater SPF protection than indi-

cated for the sunscreen alone.
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U I'm instructing my clients (o wear an SPE 30 sunscreen every day, regardless of their
o activities and time of year. I believe it gives wice as miich protection as an SPF 15, Is
this correct?

* Although it makes sense that an SPF 30 would offer twice the protection as an

* SPF 15, the laws of physics prevent this from being true. In reality, an SPF 30
screens less than 4% more UV radiation than an SPF 15, but those extra few
percents protect from the higher range of UVA, the primary ray involved in trigger-
ing photosensitivity and photo toxicity. So SPF 30 sunscreens are highly recom-
mended for those taking photo-reactive medications, such as the antibiotic Cipro',
people who are HIV-positive or individuals with UV-sensitive diseases such as
lupus erythematosus or rheumatoid arthritis.

For everyone else, an SPF 30 might be overkill, and, depending upon the for-
mula, be more harmful than it's worth. That's because the amount of sunscreen
needed to achieve that extra few percent ol protection can be more than double the
amount of sunscreen needed 1o produce the SPF 15 rating, Organic sunscreens such
as octyl methoxycinnamate can be irritating when used at higher percentages. Some
researchers believe this irritation poses problems for skin that are independent of
those created by UV exposure.

New formulation techniques, however, can enhance the spreadability of the sun-
screen materials, delivering more uniform coverage that results in a higher SPF with-
out increased irritation. In fact, when sunscreen ingredients are spread evenly over
the skin, there is less risk “pockets” of protection will form. This means coverage is
consistent and irritation is reduced
recent technologies involve micro-pulverizing the non-irritating particulate sunscreens,

no more blotchy tans or burns, Other relatively

titanium dioxide and zinc oxide, causing them to become transparent on application.
When aiming for higher SPF ratings, formulators can include these irritant-free sun-
screens with lower percentages of other sunscreen ingredients, or may rely on the
particulate sunscreens alone to produce the higher SPE, without increasing irritation,

Finally, it's important to remember that SPF ratings are not the same for every-
one. Instead, they're based upon the time it takes for a person to turn red when ex-
posed to UV radiation. Multiply the time it takes to turn red—what commonly is
perceived as a “burn”—by the SPF number and you should have an idea of how
long the person will take to turn red after just one application of sunscreen without
exposure to water, sweat or excessive rubbing, unless that's been calibrated into the
SPF claim by the product's manufacturer,

SPF ratings are not the
same for everyone.

SPF ratings are not only different for each person, but, because burn time varies
according to the individual's circumstances, the SPF can change when certain condi-
tions change. Climate, altitude, time of yvear, medications, disease, cloud cover and
even exposure to reflective surfaces—water, sand, snow and cement—can double
the amount of UV hitting the skin. So, if a person in Los Angeles burns in the back-
vard in June in 15 minutes, this same person would be able to stay out in that same
backyard in June for three and a half hours with an SPF 15, But if that same person
goes to the high altitude region of Aspen in June, and has been taking diuretics for
several days, the length of protection for the same SPF 15 sunscreen will change.
The person will burn faster. In fact, the SPF could be cut in half, allowing the per-
son to stay in the sun for less than two hours.

Even with all the mitigating circumstances, most dermatologists agree that an SPF
15 is a sate bet for the average person exposed 1o a wide variety of conditions. Just
remember to advise reapplving an SPF 15 sunscreen every couple ol hours during
full sun exposure. Always reapply after swimming or sweating—regardless of
whether or not the sunscreen is water or sweat-resistant,
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Clients taking photo-reactive drugs
should wear an SPF 30 product
containing UVA-specific sunscreens.

"What medications react with sunlight?

L

"There are two primary skin reactions that can occur with UV exposure: photo-toxic
sand photo-allergic,

Initially appearing as exaggerated sunburn, photo-toxic reactions are believed to
be caused when certain chemicals absorb energy from UV radiation, releasing it into
the skin. Cell damage or death is the result. Photo-toxic substances make the skin
ultra-sensitive to UV radiation, even if exposure to light is minimal. Painful redden-
ing is most common, with blistering and pigmentation changes noticeable in some
people. Photo-toxic reactions usually peak within 12-24 hours after exposure, al-
though an early phase can appear as hive-like lesions, and some cases don't show
up tor 72 hours, Once the reaction passes, skin damage can remain.

Medications and other substances that can cause photo-toxicity include:
Accutane?, Retin-A® and Renova’; antibiotics such as Cipro' (ciprofloxacin hydrochlo-
ride), trimethoprim (Bactrim®, Proloprim®, Trimpex”, Septra®), tetracycline and
Vibramycin? (doxycycline); sulfonamides, or sulla drugs; non-steroidal anti-
inflammatories (NSAIDS), including the arthritis medications Feldene! (piroxicam),
naprosyn (Anaprox'', Naproxen') and non-prescription pain relievers ibuprofen
(Advil”, Nuprin®', Motrin') and Aleve' (naproxen sodium); diuretics such as
thiazides (Diucardin®, Naturetin®, Diuril™, Anhydron®’, HydroDIURIL*,
Aquatensen®, Enduron®, Renese”, Metahydrin®); antihistamines such as Phenergan®
(promethazine), also prescribed for vertigo, Claritin® (loratadine), or
diphenhydreamine in Benadryl®; drugs used to treat heart arrhythmias, such as
Cordarone” (amiodarone) or digitoxin (Crystodigin™); NegGram'' (nalidixic acid),
commonly prescribed for the treatment of urinary tract infections; quinine and other
anti-malarials; antidepressants such as amitriptyline, doxepin (Sinequan®™, Adapin™)
and Tofranil* (imipramine); anti-cancer drugs, including dacarbazine (DTIC-
Dome™), fluorouracil (Fluoroplex™), methotrexate, vinblastine (Veiban™); psycho-
therapeutics such as Haldol® (haloperidol); and psoralens (methoxsalen, trioxsalen),
found naturally in lime, figs, bitter orange, lemon, fennel, varrow, carrots, dill, rue
and bergamot, the citrus used to flavor Earl Grey™ tea.

Also implicated in photo-toxic reactions are anti-fungals; the anti-cholesterol
drug, Mevacor® (lovastatin); blood pressure medications, including the beta-blocker,
Lopressor'! (metoprolol and hydrochlorothiazide), frequently prescribed to control
high blood pressure, chest pain and the risk of heart attack; the anti-nausea, anri-
vomiting drug, prochlorperazine (Compazine'); ACE-inhibitors; calcium channel
blockers; benzoyl peroxide; estrogens and progestogens; the hair growth stimulator,
minoxidil (Rogaine™); coal tar-based dandruff medications; cinnamates; salicylates;
aspiring selective serotonin uptake inhibitors; tranquilizers; tricyclic anti-depressants;
hydroxy acids (both alpha and salicylic acid); and sulfonylurea hypoglycemic agents.

In his book Skin Secrets: The medical facts versus the beauty fiction (Collins &
Brown Limited, London, England, 1999), Nicholas Lowe, MD, clinical professor of
dermatology at the University of California at Los Angeles School of Medicine and a
senior lecturer in dermatology at University College in London, warns that other
chemicals in the environment, such as arsenic, petrochemicals and benzene dyes
are photo-toxic. According to Lowe, when these chemicals are combined with UV
rays “they become poisonous and in some cases cause damage to deoxyribonucleic
acid (DNA). These chemicals directly damage cellular DNA throughout the body
and can predispose cells 1o cancerous changes.”

Photo-allergic reactions are more rare than photo-toxic reactions and affect the
body’s immune system, They occur when UV light chemically alters medications or
other substances on the skin's surface, creating a new compound that triggers anti-
bodies in the blood. Look for oozing, weeping, crusting and itchy skin. Symptoms
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can show up in pre-sensitized individuals within 20 scconds after exposure, al-
though the average time is 2448 hours, Maximum inflammation usually peeks
within 72 hours, with the whole episode over in 10-14 days. But don't be fooled by
the time limit. After the reaction is over and the substance is no longer present,
photo-toxic skin eruptions can persist, sometimes as long as 20 years after the
event. On the other hand, some people only react once to a substance, even with
repeated exposures.

The most common photo-allergic substances include antibiotics, anti-fungals, an-
tihistamines, diuretics, oral hypoglycemic agents, tranquilizers and fragrances.

Since both photo-toxicity and photo-allergies appear to be triggered more by
UVA radiation than UVB, it is wise to advise clients taking photo-reactive drugs o
wear an SPT 30 product containing UVA-specific sunscreens. Parsol 1789"
(avobenzone) and zine oxide are most effective in this range of radiation. These
sunscreens should be worn whenever the sun is shining, regardless of time of year.
Since UVA penetrates glass, they should be worn while flying. driving and even in-
doors when sitting near 4 window, Of course, the best solution is to cover-up, Wear
tightly woven sun protective clothing and stay out of the sun as much as possible,

While light-skinned people are more susceptible to photosensitivity, those with
dark skin are not immune to reactions. People with the HIV virus or lupus erythe-
matosus are at much higher risk to UV sensitivity. UV exposure also can worsen
autoimmune diseases, such as lupus and rheumatoid arthritis, and aggravate ec-
zema, herpes, psoriasis and acne if they already exist.

With everything that can go wrong under the sun, it's very important that you
inform vour clients of the medications that can cause reactions between UV radia-
tion and their skin. Be sure to ask il they've changed their routine, including medi-
cations, since the last time they came in for an appointment. il

Footnotes
! Cipro is a registered trade name of Bayver Corporation, West Haven, T

< Accutane is a registered trade name of Hoffmanin-LaRoche Pharmacenticals, Nutley, NJ,
' Retin-A is a registered trade name of Orvtho-McNeil Pharmaceutical, Raritan, NJ.

' Renova is a registered trade wame of Ortho-McNeil Pharmaceutical, Raritan, N

T Bactrim is @ vegistered trade name of Roche Laboratories, Nutley, NI

© Profoprim is a registeved trade nante of King Pharmacenticals, ne., Bristol. TN

T Tripex is a registered trade name of Roche Laboratores, Nutlev, Nf

2 Septra s a registered trade name of King Pharmaceuticals, Inc., Briston, TN

Y Vibramycin is a registered trade name of Pfizer Inc., New York, NY.

" Feldene is a rvegistered trade name of Pfizer ic., New York, NY.

" Anaprox is a registered trade name of Hoffman-Lakoche Pharmacenticals, Nutley, NJ.
2 Naprrosyn is a vegistered trade name of Hoffman-LaRoche Pharmaceuticals, Nutley, NJ.
" Advtl is a regisiered trade name of Wyeth-Averst Laboratories, Philadelphia, PA.

" Nuprin is a registered trade name of Bristol-Myers Products, Princeton, NJ.

" Motrin is a registered trade name of Pharmacia Corporation, Peapeck, Nf.

' Aleve ds a registered trade name of Baver Corporation, West Haven, ©'T

T Divcardin is a registeved trade name of Wyeth-Ayers: Laboratories, Philadelphia, PA.
" Natwretin is a registered trade name of Apothecon, Thousand Ocks, CA.

" Diwril is a registered trade name of Merck & Co., Inc., Pittsbitrgh, PA.

W Anbvdron is a registered trade name of Fischer Pharmaceuticals, San jose, CA.

A HydroDinril is a registered trade name of Merck & Co., Ine., Piltshurgh, PA.

= Aguatensen is a registered trade vame of Wallace Labs, Cranbervy, NJ.

<1 Enduron is a registered trade name of Abbott Laboratories, Abbott Park, Il

“! Renese is a registered trade name of Pfizer. nc., New York, NY.

“T Metabydrin is a registered trade name of Aventis, Kansas City, MO.

“ Phenegran is a registered trade name of Wyeth-Averst Laboratories, Philadelphia, PA.
T Claritin is a registeved trade name of Schering/ Key Pharmaceuticals, Phoenix, AZ
 Benadrl is a registered trade name of Pfizer, Inc., New York, NY

= Cordarone is a regisiered trade name of Wyeth-Averst Laboratories. Philadelpbia. PA.
" Crystodigin is a registered trade name of Eli Lilly and Co., Alexandria, VA,

T NegGram is a registered trade name of Savofi Pharmaceuticals, New York, NY
 Sineguian is a registered trade name of Pfizer, Inc., New York, NY,

W Adaptn s a registered trade name of Lotus Biochemical Corp., Radford. VA,

H Tafranil is a regisiered trade nweme of Novartis Conswmer Health, Woodbridge, NJ.

U DTIC-Dome s a registered trade name of Bayer Corporation, West Haven, C7T.

" Flowroplex is a registered trade name of Allergaw Inc., Irvine, CA.

T Velban is a registered trade name of Bti Litly Company, Indianapolis, IN.

" Haldol is a registered trade name of Ortho-McNeil Pharmacenticals. Raritan. NJ.

" Earl Grey is a registered trade name of Twinings of London England.

" Mevacor is a registered trade name of Merck and Co., Inc., Pittshurgh, PA.

Y Lopressor is a registered trade name of Novartis Constmer Health, Woodbridee, NI,

= Compazine is g registered trade wame of SmithRiine Beecham, Philadelpbia, PA

1 Rogaine is a registered trade name of Pharmacia Corporation, Peapack, NJ.

" Parsol 1789 is a registered rade name of Givaudan-Roure, Corp., Switzerland.
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