New insights into the cosmetic benefits of shea butter
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In Africa, special trees are often related to dreams. In that case, the shea or Karité tree would be a dream of beauty. This tree yields nuts which butter makes the skin softer and the hair silkier. Shea is also a dream of women as only them are involved in harvesting, trading and processing the nuts in the Savannah villages.

For a long time, shea butter was made industrially by solvent extraction. But recently the needs of an “ecologically correct” product have convinced the West African countries like Burkina Faso to go back to the traditional crushing process. Shea nuts are selected after depulping the fruits and sun dried. They are crushed in a small mill to a paste. This paste is treated with hot water to remove the remains of shells and impurities and the liquid butter is skimmed. For obtaining a cosmetic grade, it is neutralized and slightly refined by a physical process to obtain a stable ivory product.

Traditional applications

Shea butter is part of the traditional pharmacopoeia of Senegal. It is recommended for sprains, sore muscles and rheumatism. It is still an extremely valuable suppository base (Ezema (1)) It was part of both BP and USP until 1980. 

Shea butter is a valuable decongestant. This has been substantiated by Tella (2) who proved a superior nasal decongesting activity for shea butter.

Shea butter also helps to stabilize drugs in creams and ointments, and it releases such drugs more efficiently (Konning (3)). 
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Konning (4) also proved that shea butter releases more efficiently salicylic acid crystals than simple ointment or paraffin. This is easily demonstrated (fig 1) in an experiment where a Petri dish is filled with agar containing ferric chloride. A 10mm hole is made in the center and filled with the mixture to be tested. Salicylic acid diffuses with time, reacts with ferric chloride giving a color reaction. The diameter of the color zone indicates the diffusion and measures the efficiency of the salicylic acid release.
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*Reprint from: The World Directory for the Cosmetics Industry April 2001(Teknoscienze ed)

What is shea butter?

Hilditch (5) and Barret (6) have described the glyceridic composition of shea butter and their repartition according to their position on the glycerin backbone (fig 2).
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But the most interesting part of shea butter is its extreme richness in unsaponifiables.

They have been studied by different authors: Dencausse (7), Hammouda (8), Gasparri: (9)

Usually, unsaponifiables represent 6 to 9% of shea butter. Their average repartition is as follows:

Triterpenic alcohol: 75% (Alpha Amyrin, Beta Amyrin, Lupeol, Parkeol and Butyrospermol)

Karitene: 20%

Sterols: 4% (Stigmasterol and Spinasterol)

Tocopherols: 1%
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Unsaponifiable properties

Tocopherol effect on the skin have been reviewed by Djerassi (10) and studied by Mayer (11). Vitamin E exhibits anti-oxidant activity, reduces photo aging, inhibits erythema and improves skin smoothness. This makes Vitamin E a very valuable skin care ingredient. 

Natural Tocopherols are among the most important lipid soluble antioxidants. They are one of the most essential nutrients. They inhibit lipid peroxidation in cell membranes by a free radical scavenging mechanism and act as a quencher of excited oxygen atoms that are produced during photo-oxidation reactions (Rieger (12)). Vitamin C (ascorbic acid) acts synergistically with Tocopherols by regenerating them.

Topical application of natural Tocopherols has been proven in vivo to reduce UV induced skin damages such as erythema and wrinkles (Record (13)). It also exhibits anti-inflammatory properties in dermatitis or rheumatic conditions (Kamimura (14)).

Phytosterols are present in many vegetable oils. They have a similar structure to cholesterol and play the same role by interacting with lamellar lipid layers and increasing their stability. Their topical application increases moisturization (Zettersten (15)).

Stigmasterol has been proved to exhibit strong anti-inflammatory activity by topical application (Garcia (16)). It reduces TPA induced edema and showed anti metalloperoxidase activity.

Among the triterpenes, some demonstrate powerful activity.

Lupeol for example is a precursor of Betulinic acid that is obtained by converting the CH3 in 28 to COOH. Betulinic acid exhibits strong anti-inflammatory properties and has been shown to inhibit melanoma by inducing apoptosis.

Lupeol has anti-oxidant properties and helps to decrease the level of lipid peroxides (Nagaraj (17)). Malini (18) indicates that Lupeol seems to regenerate the natural anti-oxidant enzymes like SOD, catalase and glutathione peroxydase.

An interesting additional property is the inhibition of lysosomal enzymes, which results in a lower destruction of structural molecules like collagenase (Geetha (19)).

Lupeol is has efficient an anti inflammatory as Indomethacin and exhibits anti-tumor activity (Miles (20)).

Alpha Amyrin is a precursor of Ursolic acid that is obtained by converting the CH3 in 28 to COOH. Beta Amyrin is a precursor of Boswellic acid that is obtained by converting the CH3 in 24 to COOH. Ursolic acid has anti elastase activity, and like cholesterol, modulates the membrane fluidity. It prevents UV-B irradiation damages to the skin through prevention of lipid peroxidation and PGE2 release inhibition. Boswellic acid is a strong 5-lipoxigenase inhibitor and it has also anti elastase and anti GAGase properties. 

Alpha Amyrin has strong anti-inflammatory activity, is a PKA inhibitor as well as a selective protease inhibitor: chymotrypsin is inhibited at an 18-micromolar level (Rajic (21)).

Hasmeda (22) confirms this anti protein kinase A (PKA activity) at 8 micromolar.

Anti collagenase properties are observed for alpha Amyrin (Kweifio (23)). It reduces also the level of 5 lipoxygenase metabolites: 5-HETE and LBT4 as effectively as Indomethacin which confirms the strong anti-inflammatory properties.

DeMiranda (24) confirms the anti edema properties of alpha Amyrin.

So Shea unsaponifiables exhibits many valuable properties: anti-inflammatory, anti oxidant and anti protease. Although further work is needed for a more specific evaluation of their cosmetic benefits, they contribute to the outstanding skin benefits of shea butter.

Shea butter: a true active ingredient for Cosmetics

Renard (25) has reviewed crushed shea butter activity on the skin.

In a first clinical study on 15 volunteers, a 15% shea butter containing cream was applied twice a day for 5 months. (Fig 3) Very good results were obtained for the treatment of dermatitis, of cracked hands as well as in the more difficult treatment of cutaneous ulcers. The decongesting and anti-inflammatory action has been observed on the treatment of radio-epithelitis. Some patients who suffered from severe sequels of sunburns have been completely healed.

But, it is in the treatment of atrophic and degenerative skin condition linked to aging and to extensive solar exposure that shea butter has found its best indication. After 3 to 4 months, the skin aspect improves drastically. The skin becoming more supple and less wrinkled.
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She quotes Dr Hincky (26): " Shea butter represents one of the best treatment for cutaneous aging and degenerative conditions created by extensive solar exposure ".

A second clinical study involved a daily application of pure shea butter for 4 months on 23 volunteers exhibiting major signs of cutaneous aging. (Fig 4)
The dry, rough, sometimes finely scaly aspect of the epidermis, was certainly the most frequent condition observed and the least accepted by the patients. It is obvious that many lipids will correct the deficiencies of the hydrolipidic film and will enable the skin to recover partially some of its suppleness. However, the improvement obtained with shea butter was particularly quick and obvious. It allowed in a few weeks a tangible improvement of the aspect of the superficial epidermal layers of the epidermis whit a smoother and clearer skin. This might be related to the regulation of the renewal of superficial horny layers and to the disappearing of preexisting para-keratosis.
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An other set of signs of cutaneous aging is a thin and atrophic skin aspect, solar elastosis and a wrinkled aspect. Those conditions are linked to the disappearing of elastin and to the transformation of young soluble collagen into insoluble collagen with a loss of its hydration capacity.

Wepierre (27) has demonstrated that unsaponifiables are active on the deep layers of the skin by reversing this process: they help in diminishing insoluble collagen and to synthesize new soluble collagen. In addition they exhibit an anti-elastase activity and increase the metabolism in the deep layers of the dermis.

Finally, Shea butter exhibits anti-elastase properties (Robert (28)).

Shea butter is therefore much more than an oily and unctuous lipid, it softens and makes the skin more supple. It exerts, due to its unsaponifiables, a very positive action in the prevention and the treatment of cutaneous aging.

Poelman (29) has studied the moisturizing activity of a cream containing 5% shea butter. 10 atopic subjects were applied 2mg/cm2 and skin conductivity was measured under controlled humidity.

[image: image7.wmf]O

H


Shea butter significantly increases the hydration of superficial layers of epidermis. An other experiment showed that the moisturization level is maintained when the product is applied during 60 days. 

Cosmetic applications

Due to its unique fatty acid composition, shea butter is a soft fat that readily melts at body temperature, making it a very attractive emollient for skin care applications. 

Many experimental studies have demonstrated excellent results for the treatment of cutaneous dryness, dermatitis, solar erythema and skin irritations. Shea butter prevents erythema formation during UV exposition (Lwoff (30)). 

Shea butter seems to induce the capillary circulation in the skin that in turn increases tissue re-oxygenation and enhances the elimination of metabolic waste products. In massage creams, shea butter has a nourishing effect and stimulates skin metabolism.

Onwucheckwa (31) has reviewed various formulating properties. Shea butter demonstrates a remarkable flexibility in formulation both in W/O and O/W emulsions. A perfect stability of emulsions was observed through temperature cycles, including with 10% shea butter concentration. A comparison with cocoa butter has also been made leading to the conclusion that the 10 time higher unsaponifiable content of shea butter was explaining its beneficial activity.

Shea butter imparts a pleasant smooth feeling to the skin while improving its softness. It helps to:

· protect skin against weather and UV aggressions

· prevent wrinkle formation

· soothe irritated skin and heal chapped skin

· moisturize the epidermis

· revitalize and impart shine and luster to dry / damaged hairs

Shea butter is recommended for many cosmetic products:

Skin care: up to 15% in
-        Protecting - regenerating - moisturizing - anti-aging products


-
Dry skin products - sensitive skin products


-
Hand creams - body lotions – winter sports products

Sun care: up to 25% in
-        SPF booster for sun protection
· Soothing and moisturizing after sun products

Lipsticks – lip balms: from 5%

Cosmetic powders – liquid make up: up to 3%
Ethnic and athletic products - Body butters: may be used pure 


Soaps bar: up to 10%


Bath & shower products: up to 2%

Hair care: up to 3% in dry hair and after coloring products
In hair care, shea butter nourishes, protects and revitalizes the hair. It is the ideal product for dry, brittle and damaged (after color or after perm) hair. This in addition to its traditional use as a hair balm 

on African type hair to improve shine and manageability.

For skin and body care, it is ideal for dry skin but it can be used for every skin type due to its nourishing, regenerating and softening properties. It offers also a great protection against harsh weather conditions (wind, cold, sunshine).

Selected indicative formulation examples:

	          SUNBLOCK LOTION 
                          (%)
Water 
53.4

Propylene glycol
5.2

Dimethicone
2.1

Hydroxyoctosanyl hydroxystearate
5.2

Methoxy PEG-22 / dodecyl glycol copolymer
2.1

Shea butter Karistar* 
3.2

Octyl palmitate
5.2

Caprilic / capric triglyceride
7.8

Tioveil 50 TG**
15.6

Preservative
QS


	        MOISTURIZING BODY LOTION 
(%)
Water 
53.4

Carbomer 934
0.2

Glycerin
4.0

Xanthan Gum
0.1

Hydrogenated lanolin
0.5

Shea butter Karistar* 
2.0

Glyceryl stearate
1.0

Vegelane (Squalane)*
7.0

Sodium isostearyl lactylate
2.0

Triethanol amine (50% solution)
1.8

Preservative
QS

	         PROTECTING LIP BALM 
    (%)
Castor oil 
30

Mineral oil
15

Beeswax
10

Sheabutter Karistar* 
5

Parrafin
10

Carnauba wax
10

Silicon fluid 1000cs
10

Color, Flavor and perfume
QS


	         SPECIAL PURPOSE SOAP                     (%)
Cold Water 
  8.0

Lye
2.8

Coconut oil
14.0

Shea butter Karistar*
2.0

Color and Fragrance
QS

* EX.A

** Solaveil




Shea butter INCI name is: Butyrospermum Parkii (Shea butter).

Shea butter is one of the most versatile, oil soluble ingredients due to its unique defining properties in Cosmetics. A long time formulated only as a great marketing emollient, it is now also recognized as a true active ingredient with proven benefits.
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Moisturizing activity : +31%
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Fig  3
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Shea butter clinically improves the appearance of wrinkled and atrophic skin among 87% volunteers.
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Fig 4
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