
WHAT DO WE KNOW ABOUT THE EFFECTS OF ENVIRON-
MENTAL POLLUTION—ESPECIALLY OZONE—ON THE SKIN?

Vivian Bucay, MD: It is important to differentiate between the two layers of 
ozone. Stratospheric ozone in the upper atmosphere is beneficial because it pro-
tects from solar radiation. Ground level or tropospheric ozone is the accumula-
tion of gaseous emissions from cars, refineries, chemical plants, etc. Nitrogen 
oxide and organic compounds in these emissions interact with sunlight to 
become volatile. Although we often think of ground ozone in association with 
large metropolitan or industrial areas, like Beijing or Los Angeles, the reality is 
that 41 percent of Americans live in areas with unhealthy levels of ozone.

Ground level ozone is carcinogenic and can impair the respiratory system 
when inhaled. The skin is, of course, exposed to ground level ozone, and 
evidence confirms that this exposure has detrimental effects on the skin.1 
Exposure to ground level ozone leads to premature skin aging (wrinkling and 
sagging), as well as excessive oiliness, rough texture, and increased sensitivity.2,3

HOW DOES THE SKIN NATURALLY DEFEND AGAINST 
OZONE EXPOSURE?

Dr. Bucay: The skin’s natural antioxidants, vitamin C and vitamin E, are 
important in neutralizing free radicals. In particular, vitamin E is important 
because it helps counteract one of the more destructive types of damage to 
the skin, which is lipid peroxidation.4 Resultant disruption to the cell mem-
branes leads to impaired cell function and subsequent inflammation that 
ultimately damages collagen and elastin, which are required to combat the 
progressive signs of aging such as wrinkles, sagging, and roughness of the skin.

Unfortunately, upon exposure to ozone, antioxidant stores in the skin are quickly 
depleted. Over time, the body will not be able to neutralize the oxidative stressors, 
and exposure will induce free radical damage in the skin. Since the skin has utilized 
its antioxidant stores, it is unable to protect against radical-induced damage.5,6

For example, we know vitamin C is a cofactor for collagen production. When 
vitamin C is depleted, there’s a reduction in the skin’s ability to neutralize free 
radicals as well as to produce collagen. You have increased collagen breakdown 
due to free radical damage, along with decreased collagen production. Increased 

As summer settles in, the increased number of warnings 
regarding “unhealthy” ozone levels becomes apparent. 
As discussed on these pages, the ozone in question is 
tropospheric ozone—the ground level cocktail of gases 
that we know to be a potential hazard. It becomes more 
prevalent in warm climates, and is made volatile through 
interaction with UV. Increasingly, we are learning that it is 
a skin hazard, as well. And more than four in 10 Americans 
face significant exposure, according to stateoftheair.org.

Like UV and IR light, which damage the skin and 
cause free radical damage, ground level ozone also 
induces oxidative stress and free radical damage in 
the skin. Increasingly, core cosmetic specialists are 
recognizing the impact that exposure to pollution can 
have on the skin, and they are seeking meaningful 
solutions to offer their patients.

At SkinCeuticals, we continue to be on the forefront 
scientific research examining the effects of topically 
applied antioxidants and have pioneered effective 
formulations that harness the power of antioxidants to 
help protect and replenish the skin. The latest research 
confirms that our C E Ferulic and Phloretin CF products—
formulated with antioxidants—help to protect  and 
replenish skin that is exposed to ozone. Coupled with 
regular use of our bar-raising topical sunscreens, 
consistent application of these antioxidant-based 
formulations supports the body’s natural defenses against 
these all-too-prevalent environmental pollutants.

As you educate patients about the importance 
of skin protection, we are pleased to offer effective 
options that they can use to protect against the range 
of pollutants produced by the atmosphere. These 
products truly support skin health, and we believe 
that healthy skin is beautiful skin. No matter what 
additional cosmetic interventions or procedures 
patients may elect to undergo, the use of SkinCeutical’ 
topical antioxidant formulas supports and protects the 
skin for a healthier appearance.
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breakdown plus decreased repair equals accelerated aging, as 
evidenced by wrinkles, lines, rough texture, etc.

WHAT DO WE KNOW ABOUT THE BENEFITS 
OF TOPICALLY APPLIED ANTIOXIDANTS?

Dr. Bucay: Evidence supports the ability of topically applied 
antioxidants to help defend against environmental oxidizers and 
neutralize free radicals in the skin. Valacchi, et al. demonstrated 
that keratinocyte cells exposed to ozone exhibit increased 
markers of oxidative damage and that pre-treatment with 
SkinCeuticals antioxidants, vitamins C, E and Ferulic Acid (C E 
Ferulic) or Phloretin, vitamin C, and Ferulic Acid (Phloretin CF), 
led to a reduction in overall oxidative stress following exposure 
to ozone.7 

In addition, an IRB-approved clinical study has also shown 
that these same antioxidant formulations significantly prevented 
ozone-induced stress in human volunteers. This reduction in 
oxidative stress was demonstrated through a reduction markers 
for lipid peroxidation and skin sensitivity.

HOW DOES GROUND LEVEL OZONE 
AFFECT YOUR APPROACH TO PATIENTS?

Dr. Bucay: I talk to all my patients about protecting their 
skin from pollution—including ground level ozone as well 
as UV and infrared light (IR) exposure—and the importance 
of skin protection. My basic skincare regimen for all patients 
consists of a morning/protection and evening/repair routine. 
This means the use of a gentle cleanser and moisturizer each 
morning, including SPF. Sunscreen remains a foundational 
component of the skincare routine. 

But sunscreen alone is insufficient. By blocking UV rays, 
sunscreens help to prevent  free radical induced damage, but 
because we’re not really very good about giving ourselves ade-
quate amounts of SPF or reapplying it, I encourage people to use 
more than one method. It is also now well recognized that IR 
irradiation presents a threat to skin health, so I often encourage 
patients to include products that also protect in the IR range. 

This is where antioxidants come in. Some antioxidants 
provide excellent protection against IRA. Most recently my 
go-to topical antioxidants have become topical vitamin C and 
vitamin E. I do like combined formulations of antioxidants 
because of their different characteristics: some are more easily 
depleted than others; C is water soluble and E is lipid soluble. 
Phloretin CF gel is especially suited to men and patients with 
oily skin, whereas C E Ferulic is excellent for dry skin.

Because we know that an efficient barrier plays a role in 
protecting from environmental pollution, a good cholesterol-
dominant moisturizer to support barrier function is important. I 
frequently recommend SkinCeuticals Triple-Lipid Restore 2:4:2.

The combination of antioxidants with an effective sunscreen 
is key to minimizing atmospheric damage brought on by UV, 
IRA, and ozone pollution. Research continues to demonstrate 

the impact of environmental pollution on the skin, and evi-
dence shows that a significant proportion of Americans are 
exposed to it. Strategies proven to protect the skin are impera-
tive, as patients seek to minimize damage for a more a youthful 
appearance. n
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SPONSORED BY

PHLORETIN C F® 
Features a patented formulation of 2% Phloretin, 10% 
pure vitamin C (L-ascorbic Acid), and 0.5% Ferulic Acid to 
neutralize free radicals induced by environmental stress-
ors, such as UVA/UVB and pollution, which may lead to 
visible signs of accelerated skin aging.

• Clinically shown to help prevent against Type 1 and 3 
collagen degradation, lipid peroxidation, and inflam-
mation induced by exposure to ozone pollution

• Improves the look of discoloration for a more even, 
radiant skin tone

• Ideal for normal, oily, and combination skin types 

C E FERULIC®  
Features a synergistic antioxidant combination of 15% pure 
vitamin C (l-ascorbic acid), 1% vitamin E (alpha tocopherol), 
and 0.5% ferulic acid to strengthen skin’s natural protection 
from free radicals induced by environmental stressors such as 
UVA/UVB, infrared radiation (IRA), and pollution. 

• Clinically shown to help protect against ozone pollu-
tion-induced Type 1 and 3 collagen degradation, lipid 
peroxidation, and inflammation

• Improves the appearance of fine lines and wrinkles, for 
visibly firmer-looking skin 

• Ideal for normal, dry, and sensitive skin types
Protocol: 1-week clinical study on 12 subjects with 5 days of exposure to 0.8 ppm ozone for 3 hours per day. Subjects applied C E Ferulic and Phlor-
etin CF to forearms for 3 days prior to ozone exposure. Product was left on skin for a minimum of 3 hours. Subjects continued with daily application 
of C E Ferulic and Phloretin CF for the entire duration of the study. 3 mm punch biopsies were collected immediately after final ozone exposure and 
analyzed by immunohistochemical staining. Inclusion Criteria: Females and males ages 18-55 • The Environmental Protection Agency (EPA) Air 
Quality Index categorizes ozone concentration at 0.404 ppm (parts per million) / 1 hr. and above as very unhealthy air. People who are sensitive to 
ozone experience severe respiratory symptoms (aggravated cough or pain) and impaired breathing


