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A Review of Common Tanning Methods
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ABSTRACT

Tanning in the United States has become an increasingly popular activity in our culture. Tanning methods have evolved
through the years to become more readily accessible and easier to use for all consumers, regardless of geographic location.
With the rising incidence of skin cancer, the demand for safe and efficient tanning methods remains high. There are currently
many different tanning methods being utilized, and still more are being researched. This article serves to summarize some of
the most common tanning methods used in the United States today as well as some potential methods currently under study.

(J Clin Aesthet Dermatol. 2015;8(2):43-47.)

our society despite the well-known risks. Many

people view tan skin as more aesthetically
pleasing. In fact, 90 percent of women perceive tan skin
as being more attractive than non-tan skin.! As such,
approximately 10 percent of the US population uses
indoor tanning salons, the majority of which are female.?
Studies have shown that the high prevalence of tanning
is because the perceived aesthetic benefits outweigh the
risks and is not due to lack of knowledge about the
dangers of tanning with ultraviolet radiation (UVR).?
Aside from UVR tanning, which includes both
sunbathing and the use of indoor tanning salons, there
are forms of sunless tanning that are popular as well.
While these have traditionally been viewed as safer than
UVR tanning, some concerns have been raised about the
safety profile of these methods. This article serves to
summarize the various methods of tanning that are used
today, as well as some new potential tanning options that
are being researched and explored.

SKIN CANCER OVERVIEW

Skin cancer is one of the most significant risks of UV
exposure. It is the most common form of cancer in the
United States. Each year, it is estimated that there are more
new cases of skin cancer than the combined incidences of all
other cancers.* There are three major forms of skin cancer—
basal cell carcinoma (BCC), squamous cell carcinoma
(SCCO), and melanoma. BCC is the most common type and
there are an estimated 2.8 million cases diagnosed in the
United States every year.” SCC is the second most common
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form of skin cancer. An estimated 700,000 cases of SCC are
diagnosed each year in the United States.>® The treatment of
nonmelanoma skin cancers increased by nearly 77 percent
between 1992 and 2006." Melanoma, while less common
than BCCs and SCCs, is the most dangerous skin cancer. It
contributes to 75 percent of deaths associated with skin
cancer.® The incidence of melanoma has been increasing
faster than any other cancer at 2.8 percent per year from
1981 to 2008.°

ULTRAVIOLET RADIATION

UVR is light spectrum from the sun. This spectrum is
made up of three different wavelengths—ultraviolet A
(UVA), ultraviolet B (UVB), and ultraviolet C (UVC). UVA
rays make up the majority of the light spectrum and are the
longest of the three UV wavelengths at 320 to 400nm. UVB
rays make up an estimated five percent of the light spectrum
and extend 290 to 320nm. UVC rays are the shortest of the
three wavelengths and most do not reach earth as the ozone
absorbs them.

UVA is primarily responsible for skin aging, wrinkling,
and the formation of free radical species.'®™ UVB is less
prevalent, but much more intense than UVA. UVB is the
chief cause of skin reddening and sunburn.’* UVB light is
responsible for direct damage to deoxyribonucleic acid
(DNA) in the form of pyrimidine dimers."*** It plays a main
role in the development of skin cancer.!?*

Excessive UVA and UVB exposure damages the skin’s
cellular DNA and leads to mutations that can trigger skin
cancer. The World Health Organization classified all
wavelengths of UVR as a Group 1 carcinogen. This label is
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given to compounds that have proven carcinogenicity in
humans.

ULTRAVIOLET TANNING

Despite significant causal evidence linking UVR to skin
cancer, people continue to expose themselves to both
outdoor and indoor UVR in order to tan. This is not due to
lack of knowledge, but rather because the desire to look tan
takes precedence over the known risk of UVR.? Another
argument sometimes made in favor of UVR tanning is
enhanced mental health. UVR tanning is associated with
increased energy, higher self-confidence, and mitigation of
seasonal affective disorder symptoms."*" Beta-endorphins,
which are produced endogenously from UVR exposure,
contribute to these positive effects.'®* However, in addition to
skin cancer, UVR is also responsible for premature aging,
photodamage, fine lines, wrinkles, lax skin, and brown
spots.*"'7 Sunbathing is a very unsafe method to achieve a
golden hue because sunbathers are apt to misjudge the
amount of sun they receive, leading to sunburn.

Tanning salons offer an indoor method of UVR with
tanning beds and booths. These salons expose people to
man-made UV light. Tanning beds were introduced in North
America in 1978 and gained considerable popularity in the
1980s. Indoor tanning salons are a common choice among
those who tan as they do not require people to spend hours
outside in the sunlight. At any given tanning salon, there are
typically three to five different types of beds. They are
classified as level 1 through 6. In general, increasing levels
correspond to increasing concentrations of UVA relative to
UVB. Increasing the bed level also increases the pressure
and number of lamps, resulting in a deeper tan that appears
faster and fades slower than lower level beds.

In tanning salons, the user has the option to stand (e.g.,
in a booth) or lie supine (e.g., in a bed). The time spent in a
bed is limited by the strength of lamps used and ranges from
8 to 20 minutes. One of the most important differences
between beds is the percent of UVA versus UVB light. A
higher percentage of UVB is believed to cause erythema and
sunburn, but it is better for stimulating melanocytes to
produce melanin. Beds with a higher percentage of UVA
cause oxidation of melanin, triggering color to develop in the
skin.® At many tanning salons, the employees routinely
instruct patrons that the use of tanning beds is safer than
outdoor tanning because tanners can limit their dosage of
harmful UVB light and limit their time spent in beds to
prevent burns, thus minimizing their risk of cancer. In a
recent report, only seven percent of tanning salons disclosed
the risks of tanning to customers.” While indoor tanners can
limit the dosage of UVB light and the likelihood of sunburn,
indoor tanners tend to tan more often, increasing the total
dose of UVA light. One indoor tanning session increases the
risk of developing melanoma by 20 percent.* Among those
aged 18 to 29 who were diagnosed with melanoma and had
a history of indoor tanning, 76 percent of the melanomas
were attributable to their tanning bed use.* This strong
correlation between the use of tanning beds and skin cancer
legitimizes the danger of their use.

TOPICAL SUNLESS TANNERS

Topical sunless tanners are products that are applied to
the skin to give the appearance of a tan. These products
come in many forms including lotions, gels, mousses, sprays,
wipes, creams, and powders. Temporary bronzers are one
type of topical self-tanner. Bronzers come in creams, lotions,
and powders. When a bronzer is applied to the skin, it coats
the outer layers of the epidermis. Bronzers are considered
temporary because they only last until they are washed off
by normal soap and water use. The use of a bronzer is similar
to putting on make-up every day. Commonly used
ingredients for temporary bronzers include caramel, walnut
oil extract, and jojoba extract.

Many topical self-tanners contain the compound
dihydroxyacetone (DHA). Topical DHA formulations come
in lotions, gels, mousses, sprays, and wipes. DHA is a sugar
molecule derived from plants that reacts chemically with the
amino acids in the stratum corneum to produce pigment
when applied to the skin. This reaction is known as the
“Maillard reaction,” and it does not require UVR to produce
a pigment change. The resulting pigments are called
melanoidins, which are similar in pigment to melanin. Once
DHA is applied to the skin, it takes approximately two to
four hours to begin the tanning process and can continue for
24 to 72 hours. DHA is resistant to normal water, soap, and
sweat exposure. The tan will begin to fade gradually three to
seven days after application as a result of normal skin
exfoliation.”> DHA formulations have become popular among
the public due to their relative ease of application and longer
lasting tan when compared to temporary color bronzers,
which wash off readily with soap and water. The temporary
color bronzers also have a higher tendency to cause
blotchiness, an uneven tan, and a less natural looking color.
However, any activity that causes exfoliation to occur more
rapidly, such as scrubbing the skin, prolonged water
submersion or heavy sweating will also cause the DHA-
induced tan to fade more quickly. Before applying products
containing DHA, it is best to shave or wax, shower, and
exfoliate the skin first because that will produce a more even
tan.® It is also important to avoid moisturizing the
application area because this can interfere with an even
absorption of the DHA product. The exception to this is if
there is a very dry area on the skin, in which case it is
recommended that the user apply a very thin layer of
moisturizer to that area. Applying the product to the body
with a circular motion can help prevent a streaky look. DHA
concentrations range from 1 to 15%. This concentration
range allows users to adjust the intensity of their coloration
as desired. Since they first hit the marketplace in the 1960s,
DHA formulations have improved. This is due in part to
purer supplies of DHA, better manufacturing, including
ingredients that better complement DHA, and making the
compounds more acidic. Newer products also contain lower
concentrations of DHA. As mentioned above, DHA comes in
multiple formulations, each having their own benefits.
Lotions tend to last longer than sprays; however, sprays
reduce the risk of blotching and streaking. Mousses and gels
tend to have a faster drying time, and mousses contain less
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moisture so they can be beneficial to users with more oily
skin.

It is important to note that the United States Food and
Drug Administration (FDA) has approved DHA only for
topical application on the skin. DHA is not approved for use
on non-skin areas, such as the eyes, lips, and mucous
membranes. As a result, DHA has not been approved in the
use of spray tanning booths due to the potential exposure to
non-FDA approved sites, even when taking precautions,
such as wearing nose plugs, goggles, or applying petroleum
jelly to the lips. Reported side effects from DHA-containing
spray tans include rashes, cough, dizziness, and fainting.
Some physicians have expressed concern that chronic
exposure to spray tans may increase the risk of pulmonary
disease, including asthma, chronic obstructive pulmonary
disease (COPD), and cancer. Users often also complain of an
unpleasant odor after applying the tanner, which is a result
of the chemical reaction taking place in the skin. Added
fragrances can sometimes mask the smell; however, this may
increase the likelihood of allergic reactions or worsen
asthma symptoms. Some formulations contain parabens.
Parabens are a chemical preservative in many cosmetics that
can cause rosacea and allergic contact dermatitis in some
users. They have also been shown to be weak estrogens.®
There has been no link found between parabens and the risk
of breast cancer; however, more research is needed to
explore their long-term safety.*

Although DHA was previously thought to be limited in
penetration to the dead outer layer of the skin, a report
released by the FDA theorized that about 11 percent of the
applied DHA penetrates into the living cells of the epidermis
and dermis. In addition, a previous study done on cultured
mouse cells showed that DHA induces DNA damage, cell-
cycle block, and apoptosis in living cells.?” Another study
found that using a 9% DHA spray interfered with vitamin D
production.® UVB radiation has been correlated with the
reduction of roughly 20 types of cancer, and this benefit is
thought to be due to the UV-induced production of vitamin
D.* Another risk is that topical DHA in levels of 5% or
greater have been shown to increase susceptibility to free-
radical damage from sunlight for 24 hours after application.”
This could be problematic for people applying DHA every
day or every other day. The addition of topical antioxidants
have been said to produce a more natural looking tan, and
further study is needed to determine if they can decrease
this free radical damage. It has also been shown that people
who use sunless tanning products were more likely to report
having had a sunburn.” The tanning from DHA only provides
a sun protection factor (SPF) of 3, and this effect is short-
lived, thus it is extremely important to apply sunscreen after
the tanner is applied.®*

Erythrulose is similar in composition to DHA. It is found
naturally in red raspberries. Applied by itself, erythrulose
takes longer to produce a tan, and the resulting tan fades
quicker. The tan produced is also more red than brown in
appearance. However, when combined with DHA, the tan
reportedly lasts longer, fades better, and provides a more
attractive tone. Erythrulose, however, has also been shown

to increase production of free radicals similar to the effect
seen with DHA *

There are other topical products that are designed to
complement tanning. Maximizers are moisturizers that
contain antioxidant fruit extracts. Some of the formulations
also contain bronzer extracts. Maximizers are designed to
prevent uneven or premature exfoliation of the skin. They
can be applied before or after the user tans. Tingles are
another tanning product that contain benzyl nicotinate. This
acts to increase microcirculation to the skin, exposing more
oxygen to melanocytes.” It has the effect of making the user
feel like their skin is burning or “tingling”. It is reported by
the manufacturers to aid in UV tanning by increasing the
production of melanin in the skin. Products known as
optimizers or accelerators contain the protein tyrosine.
Tyrosine can be synthesized endogenously or obtained from
the diet. Tyrosine is a precursor to the production of
melanin. The thought with topical tyrosine products is that
by providing more of this substrate, this will aid in the
production of melanin. There is no current evidence to
support this claim.*

TANNING PILLS

Tanning pills are non-prescription formulations that are
readily available to customers for purchase over the
Internet. The most common active ingredient is
canthaxanthin. This is a naturally occurring carotenoid
found in such things as mushrooms, bacteria, crustaceans,
sea trout, and algae. Canthaxanthin is FDA approved in
small quantities for use as a coloring agent in food. The
effect of ingesting canthaxanthin, and subsequent
deposition in the epidermis and subcutaneous fat, is the
formation of an orange-brown appearance of the skin. The
FDA has banned canthaxanthin-containing tanning pills due
to their significant adverse effects when ingested in large
quantities. Some of the side effects include gastrointestinal
disturbance, urticaria, hepatitis, retinopathy, and potentially
fatal aplastic anemia.?™

Another common ingredient in tanning pills is beta-
carotene, a different carotenoid. Beta-carotene is obtained
through the dietary consumption of fruits and vegetables,
and it contributes to the yellow pigment found in human
skin. Its deposition in the skin is thought to contribute to
photoprotection, guarding against the deleterious effects of
both natural and artificial UV light exposure, and raising the
minimum amount of UVR exposure required to cause a
sunburn.** It has been shown that individuals with higher
daily intakes of fruit, vegetables, and beta-carotene have
yellower skin. It has also been shown, however, that high
doses of synthetic beta-carotene are associated with an
increased risk of lung cancer among those who smoke,
calling into question its potential use as an antioxidant.*

Another type of tanning pill contains tyrosine. As
mentioned above, tyrosine is a protein that has been said to
aid in the production of melanin. Oral tyrosine pills have not
been shown to work.” The FDA considers them to be
potentially dangerous and as a result they are not approved
in the United States.
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ALPHA-MELANOCYTE STIMULATING HORMONE
ANALOGUES

Initial research involving medicinal applications of alpha-
melanocyte stimulating hormone (MSH) analogues started
in the 1980s. They work by binding to melanocortin type 1
receptors on melanocytes, which signal the melanocytes to
produce eumelanin. Afamelanotide ([Nle4-D-Phe7]-alpha-
MSH) is the first of these analogues to be developed for
medical skin disorders. Afamelanotide is a subcutaneous
implant administered once a month. It has been approved
for erythropoietic protoporphyria in Europe.* It is also
currently in Phase 2 clinical trials for vitiligo and Hailey-
Hailey disease in Europe. A recent article by Fabrikant et al*®
contained updates on afamelanotide and its current clinical
trials.* Afamelanotide has demonstrated 7 vitro and n
Vo to potentiate the tanning effects of UV light exposure
while also reducing sunburns and thymine dimer formation.
Alpha-MSH analogues have been shown to enhance repair of
UV-induced DNA damage of melanocytes.

The protective effects of endogenous alpha-MSH has
widely been demonstrated. It has been shown that alpha-
MSH aids in the phosphorylation of p53, helping to
enhance its function against DNA damage. This ultimately
results in a reduction of oxidative stress, which may
decrease the risk of malignant transformation of
melanocytes.”® Another study demonstrated that pre-
treating melanocytes with alpha-MSH reduced certain free
radicals that are known to induce DNA damage as well as
increase levels of the enzyme catalase, which helps to
control free radical formation.”” In addition, the loss of
function of the melanocortin type 1 receptor has been
linked with certain melanoma patients.*

Other analogues of alpha-MSH, Melanotan I and II, are
available and unregulated to enhance skin pigmentation for
cosmetic tanning. They are not equivalent to afamelanotide.
They have been reported to cause side effects, such as
satiety, hypertension, and penile erections. Other risks
include the potential to transmit blood-borne infections,
rhabdomyolysis, encephalopathy, and renal dysfunction.
These side effects have not been reported with the
controlled-release subcutaneous afamelanotide implant that
is undergoing clinical trials. They can be purchased from the
Internet, tanning salons, gyms, and spas. Some web stores
make unsubstantiated claims regarding clinical trials proving
the effectiveness of the alpha-MSH analogues. Due to the
unknown origin and methods of synthesis of Melanotan I and
II, the FDA has issued warnings to the public regarding the
safety of these synthetic analogues.
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