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Natural oils, butters and fats have been used since ancient times as food. Their first use on the skin might have been as a religious practice for anointing kings and priests. Galen in Greece reports medicinal use more than 2000 years ago. Cosmetic applications were mentioned even before in Egypt.

Modern cosmetology formulates extensively natural lipids as:

· emollients which impart softness, smoothness and flexibility to the skin

· solvents and vehicles for active ingredients

· pigment grinding bases for decorative cosmetics

· and for their ability to hold hair in place and to enhance gloss

The safety of edible oils and butters (except for comedogenicity like for coconut oil, grape seed oil and cocoa butter) is an additional benefit as well as the marketing appeal of certain ones due to their name or their exotic origin.

Today’s market focuses on new trends

Unless they are used for creating the texture of a skin or personal care product, ingredients are chosen for the benefit they provide in term of activity. Cosmetic chemists have nowadays a wide choice of water-soluble ingredients but besides Vitamin E or ceramides, very few oil soluble active ingredients are available.

Selected oils and butters, with unique constituents will impart specific benefits to the skin such as moisturization, regeneration or soothing activity. Test results enable claim substantiation which are now required by European Cosmetic directive and by demanding customers.

Lipids with skin activity

We will present two valuable natural lipids providing such activities for the skin due to their unique richness in:

· unsaponifiables: Shea butter

· poly unsaturated fatty acids (PUFA): Hemp seed oil
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Various butter differ widely in fatty acid composition, but except Shea butter, no oil or butter naturally exhibits a percentage of unsaponifiables greater than 1%.

PUFAs and essential fatty acids (EFAs)

EFAs are very important in cell membranes. The more saturated the fatty acid, the less fluid is the membrane. PUFA (poly-unsaturated fatty acids) are incorporated in the 2 position of the phospholipids constituting cell membrane. A fluid membrane is crucial for proper cell function.

Horrobin (J Am Acad Dermatol 1989 20 1045-1053) and later Wright (Br J Dermatol 1991 125 503-515) have reviewed EFAD (essential fatty acid deficiency) consequences on the skin; they found that EFAD could lead to:

· scaly epidermis

· hypertrophy of the sebaceous glands and hyperkeratosis of sebaceous ducts 

· weakened cutaneous capillaries 

· increased Transepidermal water loss (TEWL) and 

· thin, discolored hair or hair loss.

Furthermore, EFAD plays a role in atopic eczema, acne and psoriasis

PUFA metabolism in the skin: Table 2

The enzymes involved in PUFA metabolism are crucial. Unfortunately, the key enzyme (6 desaturase is absent in skin. Chapkin & al  (Biochem Biophis Res Com 1984 124 784-792 + J Invest Dermatol 1986 86 468) have proven that the epidermis lacks both (5 and (6 desaturase enzymes and cannot convert LA to GLA nor DGLA to AA, but it can convert GLA to DGLA. The epidermis is therefore dependent on the continual formation of GLA and AA by the liver and on the transport to the skin by the blood.
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	Enzymes
	(6 desaturase
	Elongase
	(5 desaturase

	transform
	
	
	


	Omega 6 acids
	LA 18:2n-6
	GLA 18:3n-6
	DGLA 20:3n-6
	AA 20:4 n-6

	
	Linoleic 
	Gamma linolenic
	Dihomo GLA
	Arachidonic

	cyclo-oxygenase

prostaglandins
	
	
	PG1
	PG2

	
	
	
	
	PG3



	Omega 3 acids
	LNA 18:3n-3
	SDA 18:4n-3
	ETA 20:4n-3
	EPA 20:5 n-3

	
	Linolenic
	Stearidonic
	Eicosatetraenoic
	Eicosapentaenoic


Kassis & al (Arch Dermatol Res 1983 275 9-13) proved that a person’s capacity to convert LA to GLA decreases with age, as well as the levels of PGE1. (6 desaturase is inhibited by many exogenous factors such as diet, stress and aging. Therefore, a GLA deficit leads to: a lack of PG1, an off balance PG1/PG2 ratio and various cutaneous problems related to aging such as skin dryness, itching, erythema and skin thinning.

A well-balanced oil has to be supplemented to counter this consequence of aging by circumventing the key (6-desaturase stage.

Hemp seed oil’s unique composition makes it an optimal active ingredient choice. 

Table 3 provides a comparison among the fatty acid profile between many popular cosmetic oils:
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Hemp seed oil possesses one of the highest PUFA contents, but also has perfect balance, providing the four essential fatty acid beneficial to the skin: LA, GLA, LNA and SDA.

Cosmetic properties of Shea butter and Hemp seed oil

A - Regeneration properties

Wepierre & al (Int J Cosm sci 1988 10 15-21) have studied the activity of pure unsaponifiables of avocado and soy, and concluded that they enhance metabolism and cell differentiation and promote collagen synthesis by fibroblasts.

A thorough study has been published in a French Ph. D. thesis in pharmacy by F Renard: Thése de doctorat en Pharmacie – Bordeaux 1990. In it, 2 clinical studies are described on mechanically crushed shea butter:

Skin aging treatment 

A clinical study  (Chart 1) has been performed on 30 volunteers aged 29 to 82. Shea butter was applied by a daily massage as a balm for 4 to 8 months.
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Various skin conditions have shown major improvements:

· epidermis aspect: in a few weeks, the rough aspect of a dull - grayish complexion was eliminated, giving way to a smoother, clearer skin.

· combating skin “thinning” for better skin texture: a regenerating effect is observed probably related to the action of the unsaponifiables that are known to reactivate collagen synthesis.

· wrinkles from photoaging due to prolonged sun exposure are visibly diminished in half of the volunteers.

Shea butter proves to be a valuable active for diminishing various aging signs.

Protecting and regenerating treatment

Another clinical study was performed for studying dry, delicate or aging skin. 49 volunteers applied twice a day either 15% or pure shea butter. Both products lead to similar results:
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· A cicatrizing action was observed in 70% of cases concerning hand dermatitis, sun burns and scars.

· A reduction in wrinkles and an improvement of skin suppleness was obtained for 75% of the volunteers.

Shea butter demonstrates regenerating properties that target it towards photoaging prevention.
Anti-aging effect
Morganti & al (J appl cosm 1985 3 211-222) showed (Chart 3) that EFA application improves skin’s hydration capacity and protects aged skin against environmental insults. A cream containing 3% EFA prevents much better skin atrophy induced by a cortisone like compound which accelerates skin aging process.
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B - Moisturizing properties 

A cream containing 5% shea butter and a placebo cream are applied at the beginning of the experiment (Poelman & al.: Les Nouvelles Dermatologiques 1988 7 (1) 78-79) (Chart 4) and reapplied on a daily basis on the volar forearm of 10 volunteers. 

The results are the average of 10 measures of skin conductimetry differences between treated and untreated skin.
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Short-term moisturization is observed, it peaks after 1 hour and persists for 8 hours. For all subjects, a daily application maintains a very good moisturization of the superficial layers of the skin.

Nutgeren & al (Biochim Biophis Acta 1985 834 429-436) proved that EFAs are absolutely necessary for maintaining the proper condition of water barrier in the skin. Direct topical application of LA to the skin restores the barrier in EFAD animals. It has been shown that radiolabeled LA is incorporated mostly in an acyl ceramide (ceramide 1) in which LA was esterified to the end position of a very long chain unsaturated omega fatty acid.  In EFAD, LA is replaced by oleic acid in the ceramide that is unable to form a normal water barrier.

Topical application studies proved that PUFA or preferably PUFA (released by the skin esterase) rich vegetable oils are beneficial for the skin. Prottey et al (J. Invest Dermatol 1975 64 228-234) demonstrated (Chart 5) that after cutaneous application of sunflower seed oil, which is rich in LA, to the right forearm of EFAD volunteers for two weeks, the level of LA in their epidermal lipids was markedly increased, the rate of TEWL was significantly lowered and the scaly lesions have disappeared. No such changes were seen in the left forearms after cutaneous application of olive oil (containing almost no LA).
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C - Anti-inflammation properties 

Shea butter is traditionally used for alleviating rheumatism, which suggest an anti-inflammatory activity. This has been substantiated (A.Tella: Br. J. Clin. Pharmac. 1979 7, 495- 497) in a study of severe nasal congestion. Shea butter is tested on 33 volunteers against conventional nasal drops containing xylomethazoline (as recommended in the British Pharmacopoeia), a placebo and a control. Nasal congestion is created by an edema that can be relieved by two mechanisms: a vasoconstrictor or an anti-inflammatory. Only the second mechanism applies for Shea butter that has never demonstrated any vasoconstricting activity.
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The right prostaglandins are extremely important in the skin.
PUFA supplementation influences the rate of biosynthesis of EFA derivatives as it seems to depend on the size of the precursor pool. Supplementing GLA results in an increase of the less inflammatory PGE1 instead of the pro-inflammatory PGE2.

Also, DGLA is converted in the skin to PGE1 that is known to raise the levels of cAMP which in turn inhibits PLA2 and so exerts anti-inflammatory effects by keeping AA locked into the phospholipidic membrane. Thus access of free AA to cyclo-oxygenase is denied and pro-inflammatory PG2 level is reduced.

This implies the necessity of a well-balanced mix of PUFA in the diet and in topical application.
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Essential fatty acids and skin inflammation
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Chart 7
Larregue (Prostaglandines et thromboxanes Masson 1997) reviews the importance of prostaglandins (PG) in skin (Chart 7). PGs are not stored but they are synthesized on request after being stimulated. PG2 are synthesized from AA present in cell membranes. PG2 is a powerful vasodilator and contributes to the characteristic edema related to inflammation. It has to be noted that PG1 is less pro-inflammatory. PGs are also immune modulators: PGE2 is a powerful inhibitor of cytotoxic T cells activity. In situ PG production happens simultaneously with UV erythema. Therefore, omega 3 and 6 PUFA by helping in preventing PG2 have a photo-protective effect on skin.  

Supplementing GLA results in an increase of the less inflammatory PGE1 instead of the pro-inflammatory PGE2. Also, DGLA is converted in the skin to PGE1 that is known to raise the levels of cAMP which in turn inhibits PLA2 and so exerts anti-inflammatory effects by keeping AA locked into the phospholipidic membrane. Thus access of free AA to cyclo-oxygenase is denied and pro-inflammatory PG2 level is reduced.
Crushed shea butter: the African wonder 

It is a slightly ivory granulated butter consisting mostly of triglycerides (which include a fair amount of linoleic acid) and unsaponifiables: mostly: Karisterols (( spinasterol – (7 stigmastenol) – 

Parkeol – Lupeol – Butyrospermol- Karitene and cinnamic esters.


Shea butter has always served as a staple of African pharmacology. It acts as an effective decongestant, for example. Used for its draining and anti-inflammatory properties, it is soothing in sprains and strains, and is a widely used anti-arthritic treatment. This wonderful healing agent is also used for accelerating the cicatrization of the umbilical cord and after a circumcision.

It is, however, mostly for skin care that Shea butter is hailed for its protecting and emollient properties. Many local soap manufacturers use Shea butter as a raw material. Protecting the skin and the hair from the harsh African climate is vital, and this natural product does so beautifully. Newborn babies are welcomed by a vigorous massage with Shea butter to protect them from the extreme weather. As early as 1940, many scientific observations verified that, among the populations using Shea butter, the occurrence of skin diseases was scarce and the population’s skin was exceptionally supple and smooth. 

A hardy tree not unlike the oak, the Shea tree (Butyrospermum parkii Kotsch.) grows up to 15 to 20 meters high. It usually lives for a couple of centuries, covering vast areas. Shea tree is the only Sapotacea on the dry soils of the African Savannah. Odoriferous brownish flowers bloom from December to March. Shea fruit resembles a small avocado with flavorful pulp. The central kernel yields the butter, which represents half of its content. Each mature tree bears 15 to 20 kilos of fruit.

Shea tree has many names in Africa: it is called karité in Wolof and sé in Bambara (which gave shea in English.
Hemp: hip, active and beneficial 

No other oil is able to provide the necessary EFAs with the right balance. Although any PUFA containing oil will be good, an oil such as Hemp seed oil with the right biological ratio between (3 and (6 provides all the benefits. 

Hemp seed oil fatty acid profile as well as some of the other valuable constituents is illustrated underneath:


Hemp is no longer confused as a “cannabis” product, but is relished for its own reputation. Four thousand years ago, China’s Emperor Sheng Nung used hemp for rheumatism and constipation treatments. Buddha supposedly ate one hemp seed per day while fasting. Romans used hemp fibers in their ropes and sails. Gutenberg’s Bible, the American Constitution, and the Declaration of Independence were all printed on hemp paper. France’s Nîmes weavers used hemp in manufacturing the first denim (De Nîmes). Since hemp made up the very first jeans, contemporary fashion has turned to hemp fiber. Hemp is not a trend that any industry can afford to miss. Armani, Calvin Klein, and Ralph Lauren all use hemp in their fashion lines. “I believe that hemp is going to be the fiber of choice for the millennium”, said Calvin Klein.
This “choice” plant is actually a tall weed that grows worldwide. Hemp has been highlighted lately for its environmental soundness. A renewable biomass, hemp is grown without fertilizer or pesticides. Hemp is also edible and may even be found in modern food products; the nutritious oil helps reduce LDL cholesterol content.

Hemp seed oil is pressed from a safe vegetable: hemp - which is a fiber type weed of the Cannabis sativa species. The plant has dark green leaves and grows worldwide. Cannabis sativa can be separated in two categories:


- Hemp (drug type): the leaves are rich in THC ((9 tetrahydrocannabinol), do not contain its precursor CBD (cannabidiol), and is used for its psychotropic properties

- Hemp (fiber type): contains very low levels of THC and do contain CBD.

Hemp seed oil does not traces of THC (less than detection limit: 10 ppm for selected oils) and is perfect safe for nutritional and cosmetic use.

Cosmetic applications

We can summarize by saying that Shea butter helps to:

·   protect skin against climate and UV aggressions

·   prevent wrinkle formation

·   soothe irritated and chapped skin

·   moisturize the epidermis

·   improve the release of polar active ingredients

Due to its unique blend of unsaponifiables (with UV-B absorbing properties), and essential fatty acid triglycerides, Shea butter is a prime active ingredient for Cosmetics. It leaves a pleasant smooth feeling to the skin while improving its softness. Shea butter is particularly recommended in oil free formulations, it has a good spreadability and quick rub-in properties.
Hemp seed oil, that is rich in EFA with the right balance of PUFA helps to: 

·   correct the consequences of dry skin (by structural change not by occlusivity).

·   contribute to skin aging prevention

·   provide relief for skin inflammatory condition.

In addition to its outstanding composition, Hemp seed oil’s unique texture imparts excellent skin feel:

·   it is non-greasy

·   it shows a high fluidity and lubricity

·   it is absorbed very quickly and efficiently in the skin.

In fact, Hemp seed oil is considered as the “driest” vegetable oil.


By incorporating selected lipids like Hemp seed oil and crushed Shea butter, cosmetic formulations will offer consumers products ( Table 4) with real activity and excellent anti-aging, soothing and moisturizing properties.
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INCI: 	 	Shea butter (Butyrospermum parkii)


 Japan CLS n°: 	523 110 – 42�
ELINCS n°: 	293 – 515 – 7


	CAS n°: 	91080 – 3 – 8�
�









Unsaponifiables: 0.3% - mostly ( sitosterol			Vitamins: A, B1, B3, B4, B6 and E


INCI: Cannabis sativa seed oil
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Chart 4





Normal TEWL range





EFA rich oil reduces TEWL by 35% in EFA deficient patients
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Accelerates skin aging








EFA application improves skin aspect by 30% and prevents aging





Clinical study – 3 weeks – 30 volunteers





Chart 3
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Shea butter has regenerating properties			     Chart 2





Chart 1





Shea butter provides twice the relief			     Chart 6





Table 2








Oil�
Omega 3 (%)�
Omega 6 (%)�
(GLA %)�
(6 / (3�
PUFA content %�
�
�
�
�
�
�
�
�
Evening primrose�
�
78�
(9)�
> 10�
78�
�
Black currant�
13�
65�
(16)�
5�
78�
�
Hemp seed�
18�
58�
(3)�
3�
76�
�
Rosa mosquetta�
42�
34�
�
0.8�
74�
�
Flax�
58�
14�
�
0.2�
72�
�
Kukui�
29�
40�
�
1.4�
69�
�
Sunflower�
�
65�
�
> 10�
65�
�
Borage�
�
60�
(23)�
> 10�
60�
�
Soy�
7�
50�
�
7�
57�
�
Amazonia�
�
41�
�
n.s.�
41�
�
Macadamia�
�
16�
�
n.s.�
16�
�
Olive�
�
8�
�
n.s.�
8�
�
Palm�
�
2�
�
n.s.�
2�
�
Table 3








Occurrence of unsaponifiables and triglycerides in oils and butters





%�
Unsaponifiables�
C 14�
C 16�
C 18�
C 18.1�
C 18.2�
C 20�
�
�
�
�
�
�
�
�
�
�
Shea butter�
7�
�
5.5�
38�
46�
3.5�
�
�
Ilipe butter�
1�
�
2.3�
19�
43�
14�
�
�
Cocoa butter�
0.5�
�
25�
35�
38�
1.5�
�
�
Mango butter�
<0.5�
�
6�
42�
46�
3�
3�
�
Shorea butter�
<0.5�
�
18�
43�
36�
�
1�
�
Avocado oil�
1�
4�
10�
�
70�
15�
�
�



         Table 1





Cosmetic applications of Shea butter and Hemp seed oil:





Skin care: up to 10% in	- 	Protecting and anti-aging products


Dry skin products 


Mature skin products


Sensitive skin products


Personal care products: 		up to 3% in Hand or foot creams and body lotions


After sun products: 		up to 10% 


Lipsticks – Lip balms: 		up to 10%	


Cosmetic powders – liquid make up: up to 3%


Hair care: up to 3% in :	glossy conditioners for hair strengthening and for splitting 


			and thinning prevention


Soaps – bath & shower products: 	up to 2%


 


In addition Shea butter is also recommended:


Skin care: 	- Anti stretch mark products


	- Winter sports products


- Shaving & after shaves - after waxing


Sun care: up to 25% in	SPF booster for sun protection


Hair care:			- after coloring repairing shampoos


Aromatherapy, Athletic and Ethnic products: may be used pure – body butters





	and Hemp seed oil will be beneficial in:


OTC products: 			up to 10% for atopic eczema, acne and psoriasis treatment


Aromatherapy, Body and Massage oils: 		may be used at full strength





Table 4
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