INGREDIENTS SPOTLIGHT
Acetyl glucosamine

Acetyl glucosamine is an amino acid sugar, the primary constituent of substances called mucopolysaccharides and hyaluronic acid that are found in all parts of the skin. It has value as a natural moisturizing factor (a natural component of the skin's composition), and is effective (in large concentrations) for wound healing. There is research showing that chitins (also known as chitosan—which is comprised of acetyl glucosamine), can help in the complex process of wound healing (source: Cellular-Molecular-Life-Science, February 1997, pages 131–140). As impressive as that sounds, the tiny amount of acetyl glucosamine found in some skin-care products is several orders of magnitude less than the amount of acetyl glucosamine used to heal wounds. Further, it is important to understand that none of this relates to wrinkles. Wrinkles are not wounds. Something that may help heal a tear in skin is not going to change a wrinkle.
Algae

For all intents and purposes algae is little more than pond scum or seaweed (seaweeds are large algae that grow in a saltwater or marine environment). Algae are very simple, chlorophyll-containing organisms, in a family of more than 20,000 different known species. That's a lot of scum and seaweed! A number of these have been used for drugs, where they can work as anticoagulants, antibiotics, antihypertensive agents, blood cholesterol reducers, dilatory agents, and insecticides. In cosmetics, algae are used as thickening agents, water-binding agents, and antioxidants. But some algae are also potential skin irritants. For example, the phycocyanin found in blue-green algae has been suspected of allergenicity or causing dermatitis on the basis of patch tests (Source: Current Issues in Molecular Biology, January 2002, pages 1–11). Other forms of algae, such as Irish moss and carrageenan, contain proteins, vitamin A, sugar, starch, vitamin B1, iron, sodium, phosphorus, magnesium, copper, and calcium. For the most part, algae, in their many forms, are probably less of a risk and more of a help to skin when used as antioxidants. But the claims that algae can stop or get rid of wrinkling are completely unsubstantiated. 

Names of the algae typically found in cosmetics include Ulva lactuca, Ascophyllum, Laminaria longicruris, Laminaria saccharine, Laminaria digitata, Alaria esculenta, various Porphyra species, Chondrus crispus, and Mastocarpus stellatus. It is also listed plainly as "algae extract", though current CTFA (Cosmetics, Toiletries & Fragrance Association) regulations mandate that manufacturers list the specific type of algae each product contains.

Alpha Lipoic Acid
A large quantity of information shows that alpha lipoic acid, when taken orally as a dietary supplement, has many potential health benefits. Nevertheless, when it comes to research on what it can do to get rid of wrinkles and make a woman look younger, the information is at best theoretical and (more realistically) inconclusive. While studies of alpha lipoic acid do exist, none have been carried out on people and none have been double-blind or placebo-controlled to evaluate wrinkling (Source: Clinical & Experimental Dermatology, October 2001, pages 578–582). All of the research has been done on human dermal fibroblasts "in vitro" in cell culture systems. In vitro (test tube) results are always interesting, but it's not known if they translate to human skin. These models do mimic human skin, but something that mimics human skin is still not the same as living skin. It is clear from the research that alpha lipoic acid is a potent antioxidant, but there are many potent antioxidants. Alpha lipoic acid is not the be all and end all when it comes to your skin's health.

Cell-Communicating Ingredients
Antioxidants are something with which many people have now become familiar. Whether they come in the form of foods you eat, supplements you take orally, or ingredients you apply to your skin, these substances are commonly understood as being important for health. Over the past several years, I've written a great deal about how important antioxidants are when it comes to helping reduce environmental damage that is the result of sun damage, pollution, cigarette smoke, and even the very air we breathe.

Now there is a new group of ingredients getting attention for their role in helping skin function more normally. Medical journals refer to these as "cell signaling" substances—but I think "cell communicating" is more descriptive of what they do in relation to skin care.

Antioxidants work by intervening in a chain-reaction process called free-radical damage. An antioxidant can grab the loose-cannon molecule that causes free-radical damage to begin and nullify it, and in so doing, slow or inhibit this problematic progression. Yet as helpful as antioxidants are, they can’t stop free-radical damage altogether, and they definitely can't correct years of unprotected or poorly protected sun exposure. Damage of this nature causes abnormal skin cells to be produced. Instead of normal, round, even, and completely intact skin cells being regenerated, when damaged cells form and reproduce they are uneven, flat, and lack structural integrity. As a result of these deformities, they behave poorly.

By contrast, cell-communicating ingredients, theoretically, have the ability to tell a skin cell to look, act, and behave better, more like a normal healthy skin cell would, or to stop other substances from telling the cell to behave badly or abnormally.
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Cell communication is fundamental to all aspects of health. For all parts of our bodies to work properly, including skin cells, each cell must know how to perform the correct action at the correct time—and, hopefully, to ignore the information (in the form of messenger substances) that tells cells to do the wrong thing. This takes place through constant, ceaseless communication, with myriad substances telling cells how and when to function properly, and the cells then relaying that information to each other. When cells miscommunicate, or when substances relaying bad information get through to the cell, all sorts of problems can take place.

Every cell has a vast series of receptor sites for different substances. These receptor sites are the cell’s communication hookup. When the right ingredient for a specific site shows up, it has the ability to attach itself to the cell and transmit information. In the case of skin, this means telling the cell to start doing the things a healthy skin cell should be doing. If the cell accepts the message, the cell can then share the same healthy message with other nearby cells and so on and so on.

As long as there is a receptor site and the appropriate, healthy signaling substance, a lot of good, healthy communication takes place. But a cell's communication network is more complex than any worldwide telephone system ever made. The array of receptor sites and the substances that can make connections to them make up a huge, complex, and varied group with incredible limitations and convoluted pathways that we are still finding out about. And as far as skin care is concerned, it’s an area of research that's in its infancy. No doubt you will be hearing more and more about cell-communicating or cell-signaling ingredients being used in skin-care products, despite the lack of solid research. The good news is that, theoretically, this new horizon in skin care is incredibly exciting. When science discovers which ingredients can tell skin cells how to do the right thing, and we can then put those in a skin-care product with antioxidants, anti-inflammatory agents, and ingredients that mimic the skin's intercellular structure, that would be one really amazing moisturizer worth investing in! For now, the skin-care ingredients to look for in terms of theoretical cell-communicating ability include retinol, retinaldehyde, retinoic acid, epigallocatechin-3-gallate, eicosapentaenoic acid, niacinamide, lecithin, linolenic acid, linolenic acid, phospholipids, carnitine, carnosine, adenosine triphosphate, adenosine cyclic phosphate, palmitoyl oligopeptide, palmitoyl tripeptide-3, and pyrus malus (apple) fruit extract.

(Sources for this story: Microscopy Research and Technique, January 2003, pages 107–114; Nature Medicine, February 2003, pages 225–229; Journal of Investigative Dermatology, March 2002, pages 402–408; International Journal of Biochemistry and Cell Biology, July 2004, pages 1141–1146; Experimental Cell Research, March 2002, pages 130–137; Skin Pharmacology and Applied Skin Physiology, September-October 2002, pages 316–320; and www.signaling-gateway.org).

Coenzyme Q10—Ubiquinone
It turns out that despite all the research available on coenzyme Q10 (CoQ10), there are only a handful of studies showing it to have any effect on wrinkles (Sources: Biofactors, September 1999, pages 371–378; Zeitschrift für Gerontologie und Geriatrie, April 1999, pages 83–88). However, neither of these studies was double blind or placebo-controlled, so there is no way to tell whether or not other formulations could net the same results. What is truly fascinating about CoQ10 has nothing to do with wrinkles. CoQ10 has received particular attention in the prevention and treatment of various forms of cardiovascular disease, strokes, and hypertension. "CoQ10 supplements are readily absorbed by the body and no toxic effects have been reported for daily dosages as high as 300 mg though the safety of CoQ10 has not been established in pregnancy and lactation, so caution is advised here until more data becomes available." (Source: International Journal of Alternative and Complementary Medicine, February 1998, pages 11-12). 

Aside from those benefits, there is research showing that sun exposure depletes the presence of CoQ10 in the skin (source: Journal of Dermatological Science Supplement, August 2001, Pages 1–4). This isn't surprising, because lots of the skin's components become diminished upon exposure to the sun. But whether or not taking CoQ10 supplements or applying them to skin stops or alters sun damage is not known.

Emu Oil
The emu (Dromaius novaehollandiae) is a large, flightless bird indigenous to Australia, and emu oil has become an important component of the Australian economy. As a result there is research from that part of the world showing it to be a good emollient that can help heal skin. But along with the evidence that emu oil is a good emollient and the parade of companies promoting it for that, there are also companies promoting products containing emu oil for its antiaging, antiwrinkling, and wound-healing properties. So does emu oil live up to these acclaimed properties? Regrettably, none of these promises are supported by research. 

A study published in the Australasian Journal of Dermatology (August 1996, pages 159–161), looked at the "Cosmetic and moisturizing properties of Emu oil... assessed in a double-blind clinical study. Emu oil in comparison to mineral oil was found overall to be more cosmetically acceptable and had better skin penetration/permeability. Furthermore it appears that Emu oil in comparison to mineral oil has better moisturizing properties, superior texture, and lower incidence of comedogenicity, but probably because of the small sample size these differences were not found to be statistically significant. Neither of the oils were found to be irritating to the skin." That's good, but it's hardly a reason to run out and by a product containing emu oil. 

Another study, published in Plastic and Reconstructive Surgery (December 1998, pages 2404–2407), concluded that applying emu oil on a fresh wound actually delayed wound healing, which is not a good thing. 

On the other hand, a more recent study compared the anti-inflammatory ability of emu oil with several other oils, including olive and flaxseed. The oils were applied to mouse ears after their skin was irritated with a volatile oil, and cellular irritant response was measured several hours later. The results showed emu oil had somewhat better anti-inflammatory properties than the other oils in the study, though not by a substantial margin compared to more readily available oils, including olive (Source: Lipids, June 2003, pages 603-607). Reducing inflammation is a valid reason to consider emu oil, but other oils (and several antioxidants) perform the same function. Moreover, none of this means emu oil is the answer for aging or wrinkled skin. Like many ingredients, it has soothing, emollient properties, but it isn’t the miracle marketers make it out to be. 

Bottom line: Emu oil's reputation is driven mostly by claims made by companies selling products that contain it, and not by any real proof that it is an essential requirement for skin.

Copper
Copper is an important trace element for human nutrition. The body needs copper to absorb and utilize iron, and copper is also a component of the powerful antioxidant enzyme superoxide dismutase. Copper supplements have been shown to increase superoxide dismutase levels in humans. The synthesis of collagen and elastin is in part related to the presence of copper in the bod (Source: Healthnotes). But is copper important for skin? Some skin-care companies definitely want you to believe this is the answer for your skin. It isn't. There is research showing copper to effective for wound healing (source: The Journal of Clinical Investigation, November 1993, pages, 2368–2376; and Federation of European Biochemical Sciences Letter, October 1988, pages 343–346), but wound healing can't be compared to what happens with wrinkles. Copper is still an option, but what if anything it may have to do with combating wrinkles is nothing more than conjecture, not fact.

DEA—Diethanolamine
In 1999 the National Toxicology Program (NTP) completed a study that found an association between cancer in laboratory animals and the application of diethanolamine (DEA) and certain DEA-related ingredients to their skin (Source: Study #TR-478, Toxicology and Carcinogenesis Studies of Diethanolamine (CAS No. 111-42-2) in F344/N Rats and B6C3F1 Mice (Dermal Studies), July 1999, http://ntp-server.niehs.nih.gov/). For the DEA-related ingredients, the NTP study suggested that the carcinogenic response is linked to possible residual levels of DEA. However, the NTP study did not establish a link between DEA and the risk of cancer in humans. 

This study "found that repeated skin application to mouse skin of the cosmetic ingredient diethanolamine (DEA), or its fatty acid derivative cocamide-DEA, induced liver and kidney cancer." Besides this "clear evidence of carcinogenicity [only to mouse skin in high concentrations]," the NTP also emphasized that DEA is readily absorbed through the skin and accumulates in organs, such as the brain, where it induces chronic toxic effects. The report went on to explain that high concentrations of DEA-based detergents are commonly used in a wide range of cosmetics and toiletries, including shampoos, hair dyes, hair conditioners, lotions, creams, and bubble baths, plus liquid dishwashing and laundry soaps. "Lifelong use of these products thus clearly poses major avoidable cancer risks to the great majority of U.S. consumers, particularly infants and young children," the report stated. 

It is important to note that this conclusion was a stretch. Taking results from high concentrations used on mice and extending them to long-term topical use by humans is not exactly scientific. 

According to the FDA (Source: Office of Cosmetics and Colors Fact Sheet, December 9, 1999), "Although DEA itself is used in very few cosmetics, DEA-related ingredients (e.g., oleamide DEA, lauramide DEA, cocamide DEA) are widely used in a variety of cosmetic products. These ingredients function as emulsifiers or foaming agents and are generally used at levels of 1% to 5%. The FDA takes these NTP findings very seriously and is in the process of carefully evaluating the studies and test data to determine the real risk, if any, to consumers. The Agency believes that at the present time there is no reason for consumers to be alarmed based on the usage of these ingredients in cosmetics. Consumers wishing to avoid cosmetics containing DEA or its conjugates may do so by reviewing the ingredient statement required to appear on the outer container label of cosmetics offered for retail sale to consumers. 

"If FDA's evaluation of the NTP data indicates that a health hazard exists, FDA will advise the industry and the public and will consider its legal options under the authority of the Food, Drug and Cosmetic Act in protecting the health and welfare of consumers." 

I can see why some people may want to avoid DEA in cosmetics, and it is easy enough to do so, but given the specific research data, the entire issue of risk seems rather alarmist. In essence, there is as yet no real evidence demonstrating that people using cosmetics with DEA are anymore prone to cancers than those not using them.

DHEA-Dehydroepiandrosterone
DHEA (dehydroepiandrosterone) is a male hormone produced in the adrenal glands that contributes to bone density, muscle mass, and skin tone. Its popularity as an oral supplement comes from its reputation for increasing strength, boosting the immune system, enhancing memory and concentration, reducing depression, preventing weight gain, and heightening libido function. 

What does any of this have to do with skin? Aside from the suggested association between DHEA and male hormone levels, and hormone levels having an effect on skin, there is no research showing that DHEA has any impact on skin (source: Clinics in Geriatric Medicine, November 2001, pages 661–672). It isn't the male hormones that improve the texture and appearance of female skin. The feel and suppleness of a woman's skin are affected by the levels of estrogen and progesterone production.

DMAE—Dimethylaminoethanol
DMAE has limited and inconclusive research associating it with the skin in any way. What little research there is about DMAE relate to its effect as an oral supplement and the findings are mixed. The claims about it being an ingredient that can repair skin come primarily from Dr. N.V. Perricone's book The Wrinkle Cure, but his assertions are not substantiated in any published study or research paper. 

DMAE, known chemically as 2-dimethyl-amino-ethanol, has been available in Europe under the product name Deanol for over 30 years. As an oral supplement it is popularly known for improving mental alertness, much like Gingko biloba and coenzyme Q10. However, the research about DMAE does not show the same positive results found with the other two supplements. 

Aside from what it may do as an oral supplement, the question about DMAE is whether or not a topical application can prevent cell deterioration. Perricone's assertion is that it can, though he doesn't cite a single source that backs up his finding (other than himself and a study where a cream containing DMAE that he sells was applied by 17 of his own patients). 

I was able to find one small study in Skin Research and Technology (August 2002, page 164) that showed an increase in skin firmness from a cream containing DMAE. However, the study was done on only 30 subjects, the increase was modest at best, and it did not report whether or not the improvement lasted. Plus, one study is hardly proof positive this ingredient is the answer to your skin care woes. It is possible that DMAE can help protect the cell membrane, and keeping cells intact can have benefit, but so far, that appears to be only conjecture and not fact.

Emu Oil
The emu (Dromaius novaehollandiae) is a large, flightless bird indigenous to Australia, and emu oil has become an important component of the Australian economy. As a result there is research from that part of the world showing it to be a good emollient that can help heal skin. But along with the evidence that emu oil is a good emollient and the parade of companies promoting it for that, there are also companies promoting products containing emu oil for its antiaging, antiwrinkling, and wound-healing properties. So does emu oil live up to these acclaimed properties? Regrettably, none of these promises are supported by research. 

A study published in the Australasian Journal of Dermatology (August 1996, pages 159–161), looked at the "Cosmetic and moisturizing properties of Emu oil... assessed in a double-blind clinical study. Emu oil in comparison to mineral oil was found overall to be more cosmetically acceptable and had better skin penetration/permeability. Furthermore it appears that Emu oil in comparison to mineral oil has better moisturizing properties, superior texture, and lower incidence of comedogenicity, but probably because of the small sample size these differences were not found to be statistically significant. Neither of the oils were found to be irritating to the skin." That's good, but it's hardly a reason to run out and by a product containing emu oil. 

Another study, published in Plastic and Reconstructive Surgery (December 1998, pages 2404–2407), concluded that applying emu oil on a fresh wound actually delayed wound healing, which is not a good thing. 

On the other hand, a more recent study compared the anti-inflammatory ability of emu oil with several other oils, including olive and flaxseed. The oils were applied to mouse ears after their skin was irritated with a volatile oil, and cellular irritant response was measured several hours later. The results showed emu oil had somewhat better anti-inflammatory properties than the other oils in the study, though not by a substantial margin compared to more readily available oils, including olive (Source: Lipids, June 2003, pages 603-607). Reducing inflammation is a valid reason to consider emu oil, but other oils (and several antioxidants) perform the same function. Moreover, none of this means emu oil is the answer for aging or wrinkled skin. Like many ingredients, it has soothing, emollient properties, but it isn’t the miracle marketers make it out to be. 

Bottom line: Emu oil's reputation is driven mostly by claims made by companies selling products that contain it, and not by any real proof that it is an essential requirement for skin.

Grape and Grape Seed Extract
lot of the buzz surrounding grape extracts started with a story in Consumer Reports in November 1999 that ranked grape juice just above green tea and blueberries as having strong antioxidant properties. However, the benefits reported both in Consumer Reports and a lead story in USA Today (February 2, 2000) had to do with drinking it, not putting it on the skin. There are no published studies indicating that grapes applied topically can affect the wrinkling process. But when it comes to skin care, there are lots of unpublished studies that prove all kinds of things. For example, one cosmetics line points to research by Dr. Stephen Herber of the St. Helena Institute for Plastic Surgery, who conducted a study on the benefits of grape seed. Not surprisingly, St. Helena is in the heart of California's wine country. This "study" had 16 volunteers who used pure milled grape seed extract as a topical application to their skin. Herber found that 88% of the volunteers reported improved texture to their facial skin. It only takes a cursory look to see that this study wasn't done double-blind, that a placebo wasn't used, and we have no idea of the status of the participants' skin before they started. Even if you believe the results of this study, the study used a pure concentration of the substance on the skin, not a product that contained a small amount of the extract. 

Still, none of that diminishes the potential grape extract may have for skin, because, grape seed does contain proanthocyanidin, considered to be a very potent antioxidant (source: Current Pharmaceutical Biotechnology, June 2001, pages 187–200). But there is no research establishing its efficacy on skin, save for a study that looked at the wound-healing properties of proanthocyanidins and the tannins found in grape seeds. However, this study examined dermal wound-healing of mouse skin, which doesn't necessarily translate to human skin, and remember, wrinkles are not wounds (once you have a wrinkle, it does not go through a healing process the way a wound does). (Source: Free Radical Biology and Medicine, Volume 33, Issue 8, October 2002, pages 1089--1096.) The proanthocyanidins in grape seeds have also been shown to have anti-tumor abilities, though this was also on mouse skin (Source: Carcinogensis, Volume 20, Number 9, September 1999, pages 1737-1745). Again, tumors are not wrinkles, so these studies don't mean a thing if you're looking to grapes as the anti-wrinkle answer. What they do consistently point to is that components of grapes and grape seed exhibit a strong effect on preventing lipid peroxidation (oxidation of fat cells by free radicals), which is precisely what a good antioxidant should do, and grapes are not alone in their ability to mitigate and prevent free-radical damage to cells. 

Antioxidants are a big issue, and there is every reason to believe that there will be great strides in this area. For now, though, it's too early to suggest whether or not any of them work on the surface of skin to affect wrinkling in a positive way. 

Human Growth Factor
Human Growth Factor (HGF) is a complex family of hormones that are produced by the body to control cell growth and cell division in skin, blood, bone, and nerve tissue. They regulate the division and reproduction of cells. They can also influence the growth rate of some cancers. HGFs occur naturally in the body but they are also synthesized and used in medicine for wound healing and immune system stimulation. 

There's a body of research that touts HGFs as the answer for wrinkles. Based on scientific protocol, you can create "living" skin cells in a petri dish. At first skin cells grow and divide rapidly, and then the division rate slows as we age. Finally the cells cease replicating. In vitro, you can recreate the skin cell's life process and accelerate the effect, so you can watch the growth process of cells in a short period of time. The research shows that when you add some forms of HGFs, the skin cells live longer than they would on their own. While that sounds like your skin would stay young forever, the flip side is that if you add too much HGF, the skin cells die off sooner than they would if you hadn't added any! 

The research into HGFs is without question intriguing but there is so much that's not known, especially in terms of long-term risk or stability. If cosmetics companies continue to use HGFs, it's the consumer who will be the guinea pig.

Kinetin 

Kinetin is a plant-growth hormone, and its technical name is N6-furfuryladenine. What makes kinetin interesting are the in vitro and animal studies demonstrating its effect as a growth factor. Most of these studies were conducted by Dr. Suresh I. S. Rattan, PhD, DSc, Associate Professor of Biogerontology at the University of Aarhus, Denmark, who happens to be the patent holder for N6-furfuryladenine for use on aging skin. Rattan told me, "Normal cells, as they divide and age, go through a progressive accumulation of changes that are irreversible until they reach a stage where they finally die. The in vitro form of creating cellular aging is called the Hayflick Phenomenon, named after the researcher who discovered this method of studying cellular aging in a laboratory setting." 

"...A young cell is plump, round, smooth. As the cells age, they become irregular, flattened, and large, full of debris…when you grow normal cells in the lab they have a limited number of times they multiply and divide—termed a cell's replicative life span. But when I added N6-furfuryladenine to these cultures the cells did not age as fast, the process slowed down dramatically…." 

"Topically no one knows how or if N6-furfuryladenine is being used by the cell... It has only been observed for in vitro systems... We are curious about negative effects... In cell cultures when a concentration of say 250 micromolars of N6-furfuryladenine was used, we got good results, but when we used 500 micromolars of N6-furfuryladenine the cells started dying." 

I suspect that when it's applied topically, kinetin isn't of much use to the skin cell, and even if it could be utilized, there probably isn't enough kinetin in any product to have a negative or positive impact but that is only a guess, no one knows for sure (Source: Dermatologic Clinics, October 2000, pages 609-615).

Mineral Oil

The notion that mineral oil and petrolatum (Vaseline) are bad for skin has been around for some time, with Aveda being the most visible company to mount a crusade deriding these ingredients. According to many companies that produce "natural" cosmetics, mineral oil and petrolatum are terrible ingredients because they come from crude oil (petroleum) and are used in industry as metal-cutting fluid (among other uses) and, therefore, can harm the skin by forming an oil film and suffocating it. 

This foolish, recurring misinformation about mineral oil and petrolatum is maddening. After all, crude oil is as natural as any other earth-derived substance. Moreover, lots of ingredients are derived from awful-sounding sources but are nevertheless benign and totally safe. Salt is a perfect example. Common table salt is sodium chloride, composed of sodium and chloride, but salt doesn't have the caustic properties of chloride (a form of chlorine) or the unstable explosiveness of sodium. In fact, it is a completely different compound with the harmful properties of neither of its components. 

Cosmetics-grade mineral oil and petrolatum are considered the safest, most nonirritating moisturizing ingredients ever found (Sources: Cosmetics & Toiletries, January 2001, page 79; Cosmetic Dermatology, September 2000, pages 44–46). Yes, they can keep air off the skin to some extent, but that's what a good antioxidant is supposed to do; they don't suffocate skin! Moreover, petrolatum and mineral oil are known for being efficacious in wound healing, and are also considered to be among the most effective moisturizing ingredients available (Source: Cosmetics & Toiletries, February 1998, pages 33–40).

Olive Oil
In the world of skin care, startling antiaging and antiwrinkling properties can be attributed to almost any plant-sourced ingredient. One of the latest is olive oil. The concept of olive oil having antiaging properties stems from some evidence that diets high in olive oil may help prevent heart disease (Sources: European Journal of Clinical Nutrition, January 2002, pages 72–81; Lipids, November 2001, Supplemental, pages S49–S52; Lipids, November 2001, pages 1195–1202). There are also a small number of animal tests showing that topically applied olive oil can protect against UVB damage (Sources: Carcinogenesis, November 2000, pages 2085–2090; Journal of Dermatological Science, March 2000, Supplemental, pages S45–S50). 

It does seem that olive oil is a good antioxidant and assuredly it's a good moisturizing ingredient. But research shows similar results for other oils as well. How olive oil's status got elevated so that it's now a showcased ingredient in expensive skin-care products epitomizes the caprice of the cosmetics industry.

Plant Estrogen
The current understanding regarding plant estrogen is that it may work by interfering with the body's own estrogen, preventing it from being out of balance. If the body has too much estrogen, the plant estrogen may prevent the body from utilizing it (thereby preventing estrogen-related cancers); if the body has too little estrogen, it might make the body think it has more, reducing some of menopausal side effects. 

But what about estrogen creams? There is no research showing that plant estrogens provide any benefit when topically applied to skin. But even if there were benefits, how much do you need to rub on your skin to obtain them? More to the point, because the cosmetics and natural-supplement industries are not regulated, there is no way to really know what and how much you are putting on your skin. Until there is, leaving your health up to guesswork and marketing schemes is not a wise direction to choose.

Progesterone
At the forefront of the female hormone battle is Dr. John Lee, with his book What Your Doctor May Not Tell You About Menopause, The Breakthrough Book on Natural Progesterone (Warner Books, 1996). Lee's research suggests that too much estrogen is the problem, and that natural progesterone is the only option to combat a woman's hormonal changes.

So, if Lee is right, why is the research about natural progesterone so controversial? According to Lee it's because "natural progesterone cannot be patented, it is available to everyone and anyone who wants to can put it into any lotion or cream they make." There is also controversy among physicians as to whether progesterone applied topically can provide the body with the same amounts as synthetic forms of progesterone taken orally.

Is there any risk to applying natural progesterone topically? Lee acknowledges that there is a risk of hyperplasia and a feeling of lightheadedness and lethargy. However, Lee also points out that "during pregnancy, the placenta produces 300 to 400 milligrams of natural progesterone daily during the last few months of pregnancy, so we know that such levels are safe for the developing baby. But [synthetic progesterones—progestins] even at fractions of this dose, can cause birth defects."

So what should you use if you want to give natural progesterone creams a try? Lee recommends creams that contain between 400 and 500 milligrams per ounce of cream. That amount would provide about 20 milligrams per day when applying a quarter-teaspoon of the cream. But before you venture out shopping for natural progesterone creams, I strongly encourage you to check out Lee's books. On his Web site, www.johnleemd.com, Lee lists companies that sell products that meet his criteria.

Propylene Glycol
Propylene glycol (along with other glycols and glycerol) is a humectant or humidifying and delivery ingredient used in cosmetics. You can find Web sites and spam emails stating that propylene glycol is really industrial antifreeze and the major ingredient in brake and hydraulic fluids. These sites also state that tests show it to be a strong skin irritant. They further point out that the Material Safety Data Sheet (MSDS) on propylene glycol warns users to avoid skin contact because systemically (in the body) it can cause liver abnormalities and kidney damage. 

As ominous as this sounds, it is so far from the reality of cosmetic formulations that almost none of it holds any water or poses real concern. It is important to realize that the MSDS sheets are talking about 100% concentrations of a substance. Even water and salt have frightening comments regarding their safety according to the MSDS. It is true that propylene glycol in 100% concentration is used as antifreeze, but—and this is a very big but—in cosmetics it is used in only the smallest amounts to keep products from melting in high heat or freezing when it is cold. It also helps active ingredients penetrate the skin. In the minute amounts used in cosmetics, propylene glycol is not a concern in the least. Women are not suffering from liver problems because of propylene glycol in cosmetics. 

And finally, according to the U.S. Department of Health and Human Services, within the Public Health Services Agency for Toxic Substances and Disease Registry, "studies have not shown these chemicals [propylene or the other glycols as used in cosmetics] to be carcinogens" (Source: http://www.atsdr.cdc.gov). 

Polyethylene glycol (PEG) is another ingredient "natural" Web sites have attempted to make notorious. They gain a great deal of attention by attributing horror stories to PEG. For example, several Web sites state the following: "Because of their effectiveness, PEGs are often used in caustic spray-on oven cleaners, yet are also found in many personal care products. Not only are they potentially carcinogenic, but they contribute to stripping the skin's Natural Moisture Factor, leaving the immune system vulnerable." There is no research substantiating any of this. Quite the contrary: PEGs have no known skin toxicity. The only negative research results for this ingredient group indicate that large quantities given orally to rats can cause tumors. How that got related to skin-care products is a mystery to me.

Sodium Lauryl Sulfate & Sodium Laureth Sulfate
Are sodium lauryl sulfate (SLS) and sodium laureth sulfate (SLES) serious problems in cosmetics? I have received more emails and letters than I care to count about this concern. I believe that this entire mania was generated by several Neways Web sites, and has been carried over as if it were fact into other so-called "all natural" cosmetics lines. 

It seems that most of this issue is based on the incorrect reporting about a study at the Medical College of Georgia. As a reminder, here is what is being quoted: "A study from the Medical College of Georgia indicates that SLS is a systemic, and can penetrate and be retained in the eye, brain, heart, liver, etc., with potentially harmful long-term effects. It could retard healing and cause cataracts in adults, and can keep children's eyes from developing properly." This is supposedly quoted from a report given to the Research to Prevent Blindness conference. While the report on animal models extrapolates concerns about the use SLS, it draws no hard conclusions stating that the amount of SLS used was 10% greater than that used in shampoos and done on animals, not people. The doctor who conducted the study and delivered the final report is Dr. Keith Green, Regents Professor of Ophthalmology at the Medical College of Georgia, who received his doctorate of science from St. Andrews University in Scotland. I had an opportunity to talk with Dr. Green who stated that he was completely embarrassed by all this. He told me in a telephone interview back in 1997 that his "work was completely misquoted. There is no part of my study that indicated any [eye] development or cataract problems from SLS or SLES and the body does not retain those ingredients at all. We did not even look at the issue of children, so that conclusion is completely false because it never existed. The Neways people took my research completely out of context and probably never read the study at all." He continued in a perturbed voice, saying, "The statement like 'SLS is a systemic' has no meaning. No ingredient can be a systemic unless you drink the stuff and that's not what we did with it. Another incredible comment was that my study was 'clinical,' meaning I tested the substance on people, [but] these were strictly animal tests. Furthermore, the eyes showed no irritation with the 10-dilution substance used! If anything, the animal studies indicated no risk of irritation whatsoever!" That lack of outcome is in fact why, as of 1987, Green no longer pursued this research. When I asked if anyone has done any follow-up studies looking at SLS and SLES in this regard, Dr. Green said, "No one has done this because the findings were so insignificant." 

Resulting mass emails continued for some time, carrying on the SLS and SLES myth with a slightly different bent. Yet, according to Health Canada, in a press release, February 12, 1999 (http://www.hc-sc.gc.ca/), "A letter has been circulating the Internet which claims that there is a link between cancer and sodium laureth (or lauryl) sulphate (SLS), an ingredient used in [cosmetics]. Health Canada has looked into the matter and has found no scientific evidence to suggest that SLS causes cancer. It has a history of safe use in Canada. Upon further investigation, it was discovered that this email warning is a hoax. The letter is signed by a person at the University of Pennsylvania Health System and includes a phone number. Health Canada contacted the University of Pennsylvania Health System and found that it is not the author of the sodium laureth sulphate warning and does not endorse any link between SLS and cancer. Health Canada considers SLS safe for use in cosmetics. Therefore, you can continue to use cosmetics containing SLS without worry." 

Further, according to the American Cancer Society's Web site, "Contrary to popular rumors on the Internet, Sodium Lauryl Sulfate (SLS) and Sodium Laureth Sulfate (SLES) do not cause cancer. Emails have been flying through cyberspace claiming SLS [and SLES] causes cancer... and is proven to cause cancer. ...[Yet] A search of recognized medical journals yielded no published articles relating this substance to cancer in humans." 

That's not to say that sodium lauryl sulfate isn't a potent skin irritant, because it is (but sodium laureth sulfate is not because it has a different chemical structure that results in a gentler cleansing agent), and it's considered a standing comparison substance for measuring skin irritancy of other ingredients. In scientific studies when they want to establish whether or not an ingredient is problematic for skin, they compare its effect to the results of SLS. In amounts of 2% to 5% it can cause irritating or sensitizing reactions in lots of people (Sources: European Journal of Dermatology, September-October 2001, pages 416-419; American Journal of Contact Dermatitis, March 2001, pages 28–32). But irritancy is not the same as the other dire, erroneous warnings floating around the Web about this ingredient!

Tea (Green, Black, and White)
Many studies show that black, green, and white teas have potent antioxidant, as well as anticarcinogenic, properties. However, there is only limited information about its effect on skin. The Journal of Photochemistry and Photobiology (December 31, 2001) stated that polyphenols "are the active ingredients in green tea and possess antioxidant, anti-inflammatory and anti-carcinogenic properties. Studies conducted by our group on human skin have demonstrated that green tea polyphenols (GTP) prevent ultraviolet (UV)-B...-induced immune suppression and skin cancer induction." 

Green tea and the other teas show a good deal of promise for skin but it is not quite the miracle that cosmetics and health food companies make it out to be. What aren't disputed are the anti-inflammatory properties of tea (black, white, and green). They are definitely potent antioxidants. All of that is very good for skin but whether or not it has any effect on wrinkles or scars is speculation, not fact.

Tea Tree Oil—Melaleuca
Tea tree oil has some interesting research demonstrating it to be an effective antimicrobial agent. The Journal of Applied Microbiology (January 2000, pages 170–175) stated that "The essential oil of Melaleuca alternifolia (tea tree) exhibits broad-spectrum antimicrobial activity. Its mode of action against the Gram-negative bacterium Escherichia coli AG100, the Gram-positive bacterium Staphylococcus aureus NCTC 8325, and the yeast Candida albicans has been investigated using a range of methods... . The ability of tea tree oil to disrupt the permeability barrier of cell membrane structures and the accompanying loss of chemiosmotic control is the most likely source of its lethal action at minimum inhibitory levels." In addition, "In a randomized, placebo-controlled pilot study of tea tree oil in the treatment of herpes cold sores, tea tree oil was found to have similar degree of activity as 5% acyclovir" (Source: Journal of Antimicrobial Chemotherapy, May 2001, page 450). For acne there is also some credible published information showing it to be effective as a topical disinfectant for killing the bacteria that can cause pimples (Source: Letters in Applied Microbiology, October 1995, pages 242–245). However, the crux of the matter for tea tree oil is: How much is needed to have an effect? The Medical Journal of Australia (October 1990, pages 455–458) compared the efficacy of tea tree oil to the efficacy of benzoyl peroxide for the treatment of acne. A study of 119 patients using 5% tea tree oil in a gel base versus 5% benzoyl peroxide lotion was discussed. There were 61 in the benzoyl peroxide group and 58 in the tea tree oil group. The conclusion was that "both treatments were effective in reducing the number of inflamed lesions throughout the trial, with a significantly better result for benzoyl peroxide when compared to the tea tree oil. Skin oiliness was lessened significantly in the benzoyl peroxide group versus the tea tree oil group." However, while the reduction of breakouts was greater for the benzoyl peroxide group, the side effects of dryness, stinging, and burning were also greater—"79% of the benzoyl peroxide group versus 49% of the tea tree oil group." 

Given these results, a 2.5% strength benzoyl peroxide solution would be better to start with to see if it is effective, rather than starting with the more potent and somewhat more irritating 5% or 10% concentrations. However, if you were interested in using a 5% strength tea tree oil solution to see if that would be effective, at this time I know of no products stating the amount of tea tree oil they contain. It appears that almost all of the tea tree oil products on the market contain little more than a 1% concentration, if that, which is probably not enough to be of much help for breakouts.

Tourmaline
Semiprecious stones and metals have shown up in skin-care products on and off over the years, with silver and gold appearing on the scene periodically. Lately, tourmaline is the gemstone that is showing up in Aveda and Creme de la Mer products (both are owned by the Estee Lauder company), and many women want to know if it has special properties for skin. 

Tourmaline is an inert, though complex, mineral. One of its unique properties is that it is piezoelectric, meaning that it generates an electrical charge when under pressure. That's why tourmaline is typically used in pressure gauges. Tourmaline is also pyroelectric, which means that it generates an electrical charge during a temperature change (either increase or decrease). Neither of these actions can take place in a cosmetic, though—and why would you want them to? For example, one of the results of generating an electric charge is that dust particles will become attached to one end of the tourmaline crystal. Who wants that on their skin? 

There is a patent for using tourmaline to decrease the need for surfactants, but this patent is for a complicated device and the effect is not generated by the tourmaline itself. Here is a quote from U.S. Patent number 6,308,356, Frederick, et al. October 30, 2001, entitled Substantially environmental-pollution-free cleaning method and device employing electric energy and surface physical properties: "The treatment of water by the electrically polar crystalline substance tourmaline requires much longer time to fill up one washing machine tub than the effect lasts. This yields this process of batch treatment before use as impractical as a laundry solution. In the current inventive method the treatment is done simultaneously with the work of cleaning and in the same location as the work of cleaning is being done." In other words, it is a process that uses tourmaline in some way, but the cleaning is not a result of the tourmaline itself (the language is not clear). It doesn't translate to electrifying or illuminating your cosmetics, and especially not in the trace amounts this mineral is found in cosmetics. 

After an extensive search, I found no research showing tourmaline has any proven effect on skin whatsoever.

Vitamin A: Retinol
Retinol is the entire vitamin A molecule, and it can be broken down into thousands of smaller components, of which one is retinoic acid (also called tretinoin, the active ingredient in Renova and Retin-A). Skin cells have a receptor site that is very accepting of retinoic acid. This relationship between retinoic acid and skin cells allows a type of communication in which the cell is told to function normally (that is, not like a damaged or older cell), and it can, to some extent, conform to that request. Retinol cannot communicate with a cell until it has been broken down into retinoic acid. Some of the controversies regarding using retinol in skin-care products have been its stability in skin or in a skin-care product, whether it can be converted into retinoic acid after it is absorbed into the skin, and how much retinol is needed so that as it is changed to retinoic acid there is still enough that can get to the cell. However, over the past couple of years, some new, stable forms of retinol have become available, along with lots of impressive research regarding their efficacy.

It now seems clears that retinol is a beneficial cell-communicating ingredient and an antioxidant. Simply put, it helps skin cells create better, healthier skin cells and increase the amount of skin-support substances. Packaging is still a key issue, so any container that lets in air (like jar packaging) or sunlight (clear containers) just won't cut it, something that applies to most state-of-the-art, skin-care ingredients. Lots of retinol products come in unacceptable packaging.

One more point: Neither retinol nor retinoic acid can take care of anyone's skin-care needs on their own. For example, they don't replace the need for a well-formulated sunscreen, AHA or BHA product. AHAs and BHA have a long history of helping skin to function more normally by removing built-up layers of sun-damaged skin. Also, retinol should not be the only ingredient you look for in a moisturizer. Skin needs a combination of ingredients to function optimally, including cell-communicating ingredients (of which retinol is one), antioxidants (to reduce free-radical damage), and substances that mimic skin structure. Together, all these various ingredients and elements combine to create a powerful part of any skin-care routine.

(Sources for this story: Cosmetic Dermatology, Supplement, Revisiting Retinol, January 2005, pages 1–20; Dermatologic Surgery, July 2005, pages 799-804; Plastic and Reconstructive Surgery, April 2005, pages 1156-1162; Mechanisms of Ageing Development, July 2004, 465-473; and Journal of Dermatology, November 2001, pages 595-598).

Vitamin C
Vitamin C became a celebrated cause in the world of skin after Dr. Sheldon Pinnell from Duke University published a paper in 1992 showing how L-ascorbic acid (a form of vitamin C) reduced UVB damage when applied to the backs of hairless pigs. That was big news and it generated product lines either based on L-ascorbic acid or other forms of vitamin C. Each company said the version of vitamin C they used was best (and most stable) for skin, which created more confusion than helpful information. With the passing years an impressive body of research has evolved proving the benefits, stability requirements, and usage levels for many forms of vitamin C.

Before I get to the benefits vitamin C can bestow on skin, it needs to be stated up front that vitamin C is not the answer to your skin care concerns and it is not the be-all, end-all antioxidant cosmetic companies often purport it to be. There is no conclusive or even vaguely convincing research indicating which antioxidant is best amongst the hundreds and potentially thousands that exist. In fact, there are lots and lots of potent antioxidants, of which vitamin C is just one (Sources: International Journal of Pharmaceutics, July 14, 2005, pages 153-163; Journal of Pharmaceutical Biomedical Analysis, February 2005, pages 287-295; and Journal of Molecular Medicine, August 2000, pages 333-336).

But back to vitamin C. When it comes to applying this vitamin topically at levels ranging from 0.3-10%, the benefits are:

· Potent antioxidant, particularly in regard to protecting skin cells from UV-induced damage 

· Delays tumor formation after (animal) skin is exposed to extensive UV damage 

· Has a low risk of skin sensitization at concentrations up to 10% in the form of ascorbic acid 

· Reduces transepidermal water loss, thus strengthening skin's barrier response 

· Promotes collagen production and has the potential to thicken the dermis 

· Reduces inflammation 

· Ascorbic acid at levels of 5% and above has a positive effect on hyperpigmentation (though the results are not as impressive as hydroquinone, suggesting a combination of the two would be optimal) 

· Improves the appearance of sun-damaged skin by strengthening skin's repair mechanisms 

· Enhances the effectiveness of dermatologist-performed procedures such as peels and microdermabrasion 


(Sources for the above statements: International Journal of Toxicology, Volume 24, Supplement 2, 2005, pages 51-111; Experimental Dermatology, September 2005, pages 684-691 and June 2003, pages 237-244; Dermatologic Surgery, July 2005, pages 814-817; Nutrition Reviews, March 2005, pages 81-90; Skin Pharmacology and Physiology, November-December 2004, pages 298-303; BMC Dermatology, September 2004, page 13; International Journal of Dermatology, August 2004, pages 604-607; and Archives of Facial Plastic Surgery, Volume 5, Issue 2m March-April 2003, pages 145-149.)

An article in Plastic and Reconstructive Surgery (January 2000, pages 464–465) nicely summed up the positive effects of vitamin C stating that it "...is a valuable antioxidant and protectant against photodamage that is created by sunlight in both the UVB and UVA bands... . Although oral supplementation may also be useful, topical preparations are able to deliver a higher dosage to the needed area. Topical vitamin C…augments the skin's ability to neutralize reactive oxygen singlets [free-radical damage] that are created by the ultraviolet radiation, thereby preventing photodamage to the skin…Used appropriately, topical vitamin C is an important adjunct to the use of sunscreens, an adjunctive treatment to lessen erythema [redness] in skin resurfacing, a helpful adjunct or an alternative to Retin-A in the treatment of fine wrinkles, and a stimulant to wound healing."

As with most vitamins, there are many forms of vitamin C but the ones primarily found in skin-care products are ascorbic acid, L-ascorbic acid, tetrahexyldecyl ascorbate, ascorbyl palmitate, ascorbyl phosphate, ascorbyl glucoside, retinyl ascorbate, ascorbyl stearate, sodium ascorbyl phosphate, and magnesium ascorbyl phosphate (Source: International Cosmetic and Ingredient Dictionary and Handbook, 10th Edition, 2004). So is there a best form of vitamin C for your skin? The simple answer is no, though many seem to be reliable and beneficial for skin.

L-ascorbic acid is a good option in terms of its potential bioavailability on skin, but Pinnell's own research about his prized form of vitamin C shows it is highly sensitive to formulary concerns, including concentration and the pH needed for it to remain stable (Source: Dermatologic Surgery, February 2001, pages 137–142). Current research has demonstrated that adding magnesium sulfate with L-ascorbic acid can make this form of vitamin C stable much longer without acidic pH concerns (Source: Journal of Cosmetic Science, January-February 2004, pages 1-12).

Ascorbyl palmitate is considered stable and there is research showing it to be effective as an antioxidant (Sources: Photochemistry and Photobiology, June 1998, pages 669–675; and Journal of Pharmaceutical and Biomedical Analysis, March 1997, pages 795–801).

In terms of stability, magnesium ascorbyl phosphate is reliable for skin as well (Source: Journal of Pharmaceutical and Biomedical Analysis, Volume 15, Issue 6, March 1997, pages 795-801). A single study demonstrated that it can also be effective for skin lightening when used at a 10% concentration (Source: Journal of the American Academy of Dermatology, January 1996, pages 29–33). That’s good to know, but, to the best of my knowledge, there are no products with that amount of magnesium ascorbyl phosphate available and no other research has duplicated those results (or compared it to other effective antioxidants).

Ascorbic acid (Sources: Skin Pharmacology and Physiology, July-August 2004, pages 200-206 and Experimental Dermatology, June 2003, pages 237-244) and retinyl ascorbate (Source: Free Radical Research, May 2005, pages 491-498) have also been shown to be potent and effective forms of vitamin C (with ascorbic acid being the entire vitamin C molecule). Rounding out the list is sodium ascorbyl phosphate. Research has shown it to be a stable form of vitamin C (Source: International Journal of Pharmaceutics, April 30, 2003, pages 65-73).

IMPORTANT NOTE: All forms of antioxidants are extremely vulnerable to the presence of light and oxygen. When antioxidants are exposed to sunlight or air they quickly break down and deteriorate, losing their benefit for skin. This means the type of packaging used for formulations containing antioxidants (as well as other types of ingredients) is critical. As a general rule it is best to completely avoid products packaged in jar containers or any other container that exposes the product to air or light.

REMINDER: Despite the benefits topical vitamin C provides, it is important not to get hung up on any one antioxidant, regardless of its history. Aging is more complicated than just the loss or need for vitamin C—or any other vitamin, enzyme, protein, peptide, fatty acid, amino acid, or lipid in the skin. Although vitamin C is clearly an effective ingredient for skin, there are many antioxidants that are as good, including beta-glucan, vitamin E, vitamin A, green tea, grape extract, selenium, curcumin, lycopene, superoxide dismutase, and on and on. Furthermore, many researchers studying antioxidants and their effects on the human body feel the best plan of attack is to use multiple antioxidants rather than narrowing your choices to a few well-publicized options or the mistaken belief that there is a single "best" antioxidant to apply and consume (Sources: Archives of Dermatologic Research, April 2005, pages 473-481; Plastic and Reconstructive Surgery, February 2005, pages 515-528; Photochemistry and Photobiology, January-February 2005, pages 38-45; and Mutation Research, April 2005, pages 153-173).

Vitamin D
The media-emphasized main conflict surrounding this vitamin (which is actually a hormone, not a vitamin) revolves around sun exposure and whether or not using sunscreen hinders our bodies' ability to manufacture vitamin D. Vitamin D deficiency can be a serious health problem and sunlight can be the most abundant, natural way for our bodies to create it. But can our bodies utilize the sun to create vitamin D if we regularly use sunscreen? The answer is a resounding yes. Despite news stories to the contrary, several large, controlled studies have shown that vitamin D deficiency does not result from ongoing regular sunscreen use. Aside from sun exposure, vitamin D supplementation is still a good idea because even with sun exposure we can still be deficient. (Sources: The Journal of the American Osteopathic Association, August 2003, pages 3-4; American Journal of Clinical Dermatology, March 2002, pages 185-191; Dermatology, January 2001, pages 27-30; and British Medical Journal, October 1999, page 1066).

You may be wondering what other roles vitamin D plays in maintaining healthy skin. Skin cells, along with the cells of our other major organs, have receptor sites for vitamin D. These sites allow the conversion of vitamin D (via sun exposure) to its active form. Thus far, the most substantiated information pertaining to vitamin D and skin involves its role as a potential treatment for psoriasis and its involvement in the prevention of skin cancers.

If you suffer from psoriasis, you should know that the active form of vitamin D, 1,25-dihydroxyvitamin D3 (also known as calcitriol) can help control the proliferation of skin cells that lead to psoriatic lesions and modulate the immune system's hyper-response to this disorder. Various topical prescription treatments using vitamin D derivatives are available, but making sure you consume enough vitamin D via diet or supplementation plays a role, too. Vitamin D deficiency, which is actually quite common, can lead to problems with cell growth and differentiation throughout the body, including skin. Some researchers are working to prove that long-term vitamin D deficiency leads to skin malignancies (skin cancer). The protective effects of topically-applied vitamin D analogues (chemical compounds similar to the vitamin D our skin naturally produces in the presence of sunlight) have been demonstrated in-vivo (on a live subject), though studies have been conducted on mouse, rather than human, skin. Understandably, researchers believe that further exploration into how topically-applied vitamin D may protect skin cells from the DNA damage that leads to cancer is worthwhile. In the future, it is possible that sunscreen recommendations will be accompanied by new vitamin D dietary guidelines to ensure proper levels are achieved.

Sources for the above information: The British Journal of Dermatology, October 2005, pages 706-714; Current Rheumatology Reports, October 2005, pages 356-364; Photochemistry and Photobiology, E-Publication, February 1, 2005; The Journal of Steroid Biochemistry and Molecular Biology, E-Publication, July 19, 2005 and Experimental Dermatology, December 2004, page 11).

Paula Begoun

For more detailed information on this topic, see Paula's article, Vitamin D and Sun Exposure.

Vitamin D and Sun Exposure
It's hard to imagine that a vitamin could find itself in the midst of a controversy, but that is exactly the position vitamin D is in. The conflict is over risking sun exposure because of our bodies' need for vitamin D. Vitamin D deficiency can be a serious health problem, most notably by blocking the absorption of calcium and phosphorus, causing a chronic imbalance and bone deterioration. As luck would have it, sunlight is the most abundant, natural source that helps our bodies make vitamin D.

You may be unaware that, despite the name, vitamin D is not actually a vitamin. It is a hormone known as calcitrol. When your skin is exposed to UVB light, it converts 7-dehydrocholesterol (present in your skin and bloodstream) into vitamin D, where the liver and kidneys activate it and it begins regulating and enhancing the absorption of the minerals calcium and phosphorus in the body. Since there are very few foods that naturally contain vitamin D (your best options are salmon, mackerel, and cod liver oil) most of us need to rely on either sun exposure or vitamin D-fortified foods (such as milk and cereals) to ensure we get enough.

Where the controversy takes place is that exposing our skin to the sun without sunscreen is dangerous, but there are those that believe sunscreen will cancel out the body's ability to manufacture vitamin D from sun exposure. This concern has been expressed from several seemingly reputable resources (Sources: http://www.intelihealth.com/IH/ihtIH/WSIHW000/325/20932/230636.html?d=dmtContent; http://www.cnn.com/2003/HEALTH/diet.fitness/10/28/vitamin.D.ap/; http://www.umm.edu/patiented/articles/what_sunscreen_guidelines_000020_4.htm; American Journal of Clinical Nutrition, December 2004, 80 (Supplement 6):1678S-88S; and Archives of Dermatology, December 1988, pages 1802-1804).

On the other side of this argument are proponents for sun avoidance (myself included) who encourage maintaining adequate levels of vitamin D through dietary sources and supplements without skimping on the sunscreen because sunscreen does not block the amount of UVB radiation needed to help the body manufacture vitamin D.

An article reprinted in PCI Journal (Volume 12, Number 4, November 2004) refers to comments by dermatologist Darrell S. Rigel, M.D., clinical professor, New York University Medical Center in New York City. He reports that as someone who sees and treats skin cancer patients on a daily basis, it is appalling to him that anyone in good conscience would claim that intentional sun exposure, regardless of length of time, is beneficial. It is a fact that skin cancer rates are rising and solid science supports the daily application of sunscreen as the best defense against the damaging effects of sunlight. The same article also mentioned a 1997 study published in the Journal of the National Cancer Institute. It concerned patients with xeroderma pigmentosa (a disease that causes multiple skin cancers in persons exposed to even small amounts of UV radiation). The study demonstrated that these patients, despite avid sun avoidance and constant UV protection, still had normal levels of vitamin D over a period of several years. There is also the issue that no sunscreen, regardless of active ingredients or how often or liberally it is applied, can provide 100% protection from UV radiation. The tiny amount of UVB light that sunscreens do not shield is enough to begin the synthesis of vitamin D (though depending on your skin color and climate, supplemental vitamin D will likely still be necessary).

Further, several large, controlled studies have shown that vitamin D deficiency does not result from ongoing regular sunscreen use. Vitamin D supplementation is a good idea because most people’s diets are naturally deficient in it, not to mention as we age our bodies' ability to produce vitamin D naturally diminishes due to the decrease in 7-dehydrocholesterol (a component in skin that begins the conversion process for vitamin D). (Sources: The Journal of the American Osteopathic Association, Volume 103, Number 8, August 2003, pages 3-4; American Journal of Clinical Dermatology, March 2002, pages 185-191; Dermatology, January 2001, pages 27-30; British Medical Journal, October 1999, page 1066). Before beginning any new vitamin supplement program, make sure to consult your physician.

Vitamin E
In the world of cosmetics, a time-proven ingredient is rarely positioned as being exciting or worthwhile. Instead, the majority of the industry focuses on new technology and exotic ingredients that, while impressive on paper, may not have significant (or any) scientific proof to back up their claims. That is not the case with vitamin E (chemical name tocopherol). It is one of the most well-known and researched antioxidants, both when taken orally and when used in skin-care products. If there were an antioxidant hall of fame, vitamin E would likely be its inaugural member (though do not take that to mean it is the "best" antioxidant—there isn't a best, just lots of great, extremely helpful options). It is fat-soluble and available in various forms, with the most biologically active being alpha-Tocopherol. A sampling of its substantiated capabilities when applied topically includes:

· Protects the epidermis from early stages of ultraviolet light damage 

· Increases the efficacy of active sunscreen ingredients 

· Reduces the formation of free radicals upon skin exposure to UVA rays and other sources of skin stress 

· Prevents the peroxidation of fats, a leading source of cell membrane damage in the body 

· Reduces transepidermal water loss from skin and strengthens the skin's barrier function 

· Protects the skin barrier's oil (lipid) balance during the cleansing process 

· Reduces the severity of sunburn 

· Skin absorbs and maintains levels of topical vitamin E, prolonging its benefits between applications 


(Sources for the above information: Nutrition and Cancer, Volume 16, Issues 3-4, 1991, pages 219-225; International Journal of Immunopathology and Pharmacology, July-September 2005, pages 497-502; Experimental Dermatology, September 2005, pages 684-691; International Journal of Biological Macromolecules, July 2005, pages 116-119; Skin Pharmacology and Physiology, January-February 2005, pages 20-26; The Journal of Investigative Dermatology, February 2005, pages 304-307; Photochemistry and Photobiology, April 1993, pages 613-615; and Journal of Cosmetic Dermatology, January 2005, page 4.)

There are eight basic forms of the whole vitamin E molecule, which are either synthetically or naturally derived. The most typical forms are d-alpha-tocopherol, d-alpha-tocopherol acetate, dl-alpha tocopherol, and dl-alpha tocopherol acetate. The "d" designation in front of the "alpha" indicates that the products are derived from natural sources such as vegetable oils or wheat germ. The "dl" prefix shows that the vitamin has been created from a synthetic base. Research has shown that natural forms of vitamin E have more potency and a higher retention rate than their synthetic counterparts but both definitely have antioxidant significance (Source: American Journal of Clinical Nutrition, April 2003, pages 899-906; and Federation of European Biochemical Societies, October 16, 1998, Pages 145-148.)

Clearly, various forms of vitamin E are major players as antioxidants and anti-inflammatory agents. What much of the research cited above mentioned was that skin obtains more benefit from topical versus oral dosages of vitamin E. However, vitamin E has multiple benefits for the body, and is definitely a supplement to consider (with your physician’s approval) if your regular diet is deficient in this nutrient. When it comes to antioxidants, there are internal benefits from dietary or supplement consumption and external benefits from topical application. As important as vitamin E is for skin, it is best used in combination with other antioxidants, including vitamin C, green tea, coenzyme Q10, and many, many others. In other words, it is not the only antioxidant with such an impressive pedigree.

Vitamin E itself is a fascinating antioxidant, but select companies have begun using tocotrienols, a segment of vitamin E's eight distinct components (alpha-tocopherol, beta-tocopherol, gamma-tocopherol, delta-tocopherol, alpha-tocotrienol, beta-tocotrienol, gamma tocotrienol, and delta-tocotrienol). There is research showing tocotrienols are more potent than other forms of vitamin E for antioxidant activity (Source: Journal of Nutrition, February 2001, pages 369S–373S; and Annals of the New York Academy of Sciences, Issue 1,031, 2004, pages 124-142), but the research centered on large doses of oral tocotrienols, animal studies, or in vitro (test tube) studies. Tocotrienols in general appear to further enhance barrier function and modulate growth (Source: Free Radical Biology and Medicine, February 2003, pages 330-336). It has been shown that, at least in animal studies, the body has systems in place for regulating where the various forms of vitamin E go, and it is believed that each segment has its role in protecting various cells, be they brain, lung, or skin (Source: Journal of Lipid Research, Volume 37, Issue 4, April 1996, pages 893-901). Food sources of tocotrienols include palm, barley, and rice bran oils.

Vitamin E for Scars?
The simple answer is, "Probably not." Research published in Dermatologic Surgery, April 1999, pages 311–315, concluded that the "...study shows that there is no benefit to the cosmetic outcome of scars by applying vitamin E after skin surgery and that the application of topical vitamin E may actually be detrimental to the cosmetic appearance of a scar. In 90% of the cases in this study, topical vitamin E either had no effect on, or actually worsened the cosmetic appearance of scars. Of the patients studied, 33% developed a contact dermatitis to the vitamin E." The study was done double-blind "with patients given two ointments each labeled "A" or "B." "A" was Aquaphor, a regular emollient, and the "B" was Aquaphor mixed with vitamin E. Patients were asked to put the A ointment on part A and the B ointment on part B twice daily for 4 weeks." The conclusion was that vitamin E applied on the skin doesn't appear to reduce the appearance or formation of scars. However, as many dermatologists will attest, many patients believe vitamin E prevents or reduces the appearance of scars, thus its usage and anecdotal results continue.

Vitamin K
Vitamin K, technically known as phytonadione, is a fat-soluble vitamin manufactured in the liver that is necessary to ensure proper blood clotting. Its relation to the circulatory system has been parlayed into its use as a cosmetic ingredient to help diminish vascular conditions that emerge as skin imperfections such as dark circles under the eyes, redness from rosacea, and broken capillaries (including spider veins, also known as telangiectasia). It is important to note that vitamin K in skin-care products is considered a cosmetic ingredient, not a pharmaceutical or drug. Therefore, cosmetics companies are not required to prove their claims about what they say it can do for skin.

A typical claim for this vitamin, when applied topically, is that it can improve the appearance of dark circles under the eyes. A study published in the Journal of Cosmetic Dermatology (April 2004, page 73) examined the effect of applying a gel containing 2% vitamin K plus 0.1% retinol, vitamin E, and vitamin C. Fifty-seven adults with dark circles participated in this 8-week study and the results, while not a slam-dunk, weren't exactly discouraging either: 47% of the testers noted "fair to moderate" improvement in their dark circles. The majority of testers noticed no change, but the treatment was well-tolerated. As encouraging as this sounds whether or not the results were from the vitamin K or the other vitamins is unknown. It also doesn't explain if the results were due to the impact of the antioxidants on skin or vitamin K' effect on circulation when taken orally.

A smaller-scale study showed that topical application of a cream with at least 1% vitamin K (other strengths were used too) shortened the amount of time skin is reddish-purple after a pulsed dye laser treatment, indicating that when used in appropriate amounts, vitamin K exerts an anti-inflammatory effect on skin (Source: Dermatologic Surgery, December 1999, page 942). Again, it would have been more intriguing if this study examined other topical agents as a means to reduce post-laser discoloration. Since the study only included vitamin K, we don't know if a topical vitamin C product would have had similar benefits, not to mention green tea, alpha lipoic acid, superoxide dismutase, licorice extract, or curcumin (all well-documented topical anti-inflammatory agents). In the larger study mentioned above, I'm curious as to what the results would have been if the vitamin K gel was used under one eye and another "cosmeceutical"-type ingredient was used on the other.

Although not a breakthrough, there is no denying some effectiveness was found—but you have to find the right product. Almost no cosmetic companies are selling products with vitamin K in nearly the amounts used in these studies. The Peter Thomas Roth line sells two pricey products with scant amounts of vitamin K, so even a minor benefit to skin, if at all possible, is unlikely with this miniscule amount. If you’re curious to try a topical product with more than a dusting of vitamin K, consider Donnel Super Skin K-Derm Cream ($50 for 2.5 ounces). Keep in mind that the studies did not look at vitamin K alone, but if you were curious if a good amount of vitamin K could make a difference, this product at least includes enough to prove that conjecture decidedly for yourself.

What is truly lacking is any research concerning vitamin K' effectiveness when used topically, at least in terms of affecting surface capillaries. According to Dr. Craig Feied, MD, director of the American Vein Institute and Associate Clinical Professor of Emergency Medicine at George Washington University, vitamin K is associated with veins and blood because it is a factor in the blood' ability to clot. Blood clots can choke off the blood flow through a vein or capillary and make it disappear. However, applying vitamin K to the surface of the skin won't make spider veins disappear, or even fade significantly. If vitamin K could penetrate the skin to affect the blood flow in spider veins, it could also affect the blood flow in healthy veins. If you're considering a vitamin K product for the reasons mentioned above, this is not cause for alarm. In order for vitamin K to form blood clots you need to take large doses that are metabolized in the liver, where proteins are formed. These special proteins are what cause the blood to clot, and aren't related to topical application of vitamin K. Be aware that sunburns, heat, pressure on the face, injury, smoking, or repeated irritation or inflammation from irritating skin-care ingredients can increase the occurrence of spider veins. Avoid these and you can reduce the appearance of these veins, as well as their formation. The best treatment option for spider veins remains non-ablative lasers such as the Intense Pulsed Light system (Sources: Dermatologic Surgery, October 2005, pages 1,285-1,289; and British Journal of Plastic Surgery, October 2005, pages 981-987).
