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Abstract

Extraction of turmeric plant contains a high percentage of curcumin and has antioxidant and anti-inflammatory properties. The objective of this  research is to develop and evaluate curcumin and virgin coconut oil utilization. Encapsulation of curcumin in nanoemulsion composed of virgin coconut oil 10-20% , Tween 60 as surfactant 10-20% , water 60-70% and curcumin extract 3% and other 7 % were homogenized by using high pressure homogenizer. The stability of the nanoemulsion, particle size and zeta potential values are evaluated. The emulsion give the particle size in the range from 268.47-284.56 nm. , and the zeta potential in the range from -22.37 to -18.96. Nanoemulsion  is generally  valued in skin care products due to their small size of the droplet , good sensorial properties , good absorption  and rapid penetration. Nanotechnology-based cosmeceuticals offer the advantage of diversity of the products, and increased bioavailability of active ingredients and increase cosmeceutical products with prolonged stability. Virgin coconut oil has recently become a more popular new material in the cosmetic industries. The present research related to curcumin and virgin coconut oil in water nanoemulsion for cosmetic use  in the form of cream , lotion and moisturizer serum. 
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Introduction


Nanoemulsions are oil-in-water (O/W) as the form of transparent or translucent colloidal dispersions usually in the 20-500 nm.size range (1) have been studied for numerous application  , including  delivery of various additional component such as pharmaceutical , nutraceutical , or cosmeceutical agent.Nanoemulsion are typically stable composition of suspend oil or water droplet or particle having diameter  that can be less than 500 nm. Nanoemulsion system with smaller particle size and increased stability can provide increased bioactive or bioavailability and efficacy for delivering a number of bioactive compounds such as anti-inflammatory agents , and other  in pharmaceutical product and cosmetics.  

Turmeric is widely used in cooking and gives Indian curry its flavor and yellow color. It is also used in mustard and to color butter and cheese. Turmeric has been used in both Ayurvedic and Chinese medicine as an anti-inflammatory, to treat digestive and liver problems, skin diseases, and wounds.

Curcumin is also a powerful antioxidant. Antioxidants scavenge molecules in the body known as free radicals, which damage cell membranes, tamper with DNA, and even cause cell death. Antioxidants can fight free radicals and may reduce or even help prevent some of the damage they cause.

The anti-aging, moisturizing, antioxidant, astringent and antimicrobial properties of turmeric were pto the test in a study from India. Various creams containing Curcuma longa (turmeric) were formulated to study their effect on recuperating UV radiation-damaged skin. The herbal extract creams were highly efficacious and, with turmeric extract included, could be used as strong photo protective skin care products in the future.
Virgin coconut oil is natural product and is the highest quality product from coconut fruit. Virgin coconut oil is rich in medium chain fatty acid , luaric fatty acid. Virgin coconut oil is already being extensively used as health food and is traditionally used to improve skin health as cosmetic products.

Materials and Methods

Preparation of Nanoemulsion by solid lipid nanoparticle system.
Virgin coconut oil 20% and surfactant-Tween 60  20% were mix to form nanoemulsion by using stirrer and then water 60 %  was  added by using stirrer. The mixture was kept in room temperature for evaluated droplet size and zeta potential.
 High Pressure Homogenization.

The high pressure homogenizer was used to produce nanoemulsion with extremely small droplet size. The resultant product can be re-subjected to high pressure homogenization until nanoemulsion with desired droplet size and polydispersity index is obtained.

Preparation of Curcumin Nanoemulsion using high pressure homogenization method as cosmetics.
During the preparation of curcumin nanoemulsion, virgin coconut oil-stearic acid, surfactant-Tween 60, cremophor and distilled water were mixed to form the oil phase. The optimization of the loading capacity of curcumin into the oil phase was done by using curcumin 3 and 7 % of  total amount. Curcumin was added into the oil phase and stirred using magnetic stirrer at 10000 rpm for 30 mins. Stirring for  30 mins was optimal that enabled curcumin to be dispersed homogenously in the oil phase. Then, the mixture was placed  in  high pressure homogenizer, at temperature 50 C. Then,  homogenous nanoemulsion was obtained. 

Percentage of  Curcumin Encapsulated in Nanoemulsion 
The percentage of curcumin in nanoemulsion was determined by direct method, by measuring the difference between the initial amount of curcumin used in nanoemulsion preparation and the amount of curcumin encapsulated. One mL of the nanoemulsion was dissolved with ethanol for 10 minutes. Then, the supernatant was diluted in accuracy amount of ethanol.The percentage of curcumin encapsulated was then measured using UV/Vis spectrophotometer  at the wavelength of 450nm
Encapsulation efficiency 

The encapsulation efficiency is usually evaluated by an centrifugation method , in which the solution obtain through filtration (free of particles ) is used to quantity the free drug by conventional methods. The total drug is considered as the amount of drug added to the formation.(6)

The encapsulation efficiency is calculated by 




= total drug – free drug /  total drug X 100 
Percentage of Curcumin Encapsulated in Nanoemulsion 
Percentage of curcumin encapsulated in nanoemulsion was performed using direct method, by determining the amount of curcumin that was encapsulated in the nanoemulsion. 
Formulation of encapsulation curcumin serum.
	Virgin coconut oil
	150
	gram

	Stearic acid
	100
	gram

	Glycerine


	100
	gram

	Cremophor A6
	50
	gram

	Cetearyl alcohol
	50
	gram

	Distilled water
	2500
	gram

	Methyl paraben
	40
	gram

	Curcumin
	10
	gram

	Turmeric essential oil 
	10
	gram


Results and Discussion
Nanoemulsion are oil in water emulsion , generally manufactured by mechanical fragmentation of an oily phase in an aqueous phase in the presence of a surfactant. Preparation of nanoemulsion have been made by using solid lipid nanoparticle in Laboratory. The result showed on Table 1. , the emulsion give the particle size in the range from 268.47-284.56 nm. , and the zeta potential in the range from -22.37 to -18.96. Table 2. Showed the result of encapsulation of curcumin  1 and 2 % the emulsion give the particle size in the range from 347.70-596.12 nm. and the zeta potential in the range from -24.14  to -9.61. 
Preparation of curcumin nanoemulsion using high pressure homogenization method  for cosmetic production.  The result show on Table 3 . Curcumin Nano Serum 1 , particle size was range from 318-326 nm. and  zeta potential was range from -25.1 to 26.2 . 
Particle size and zeta potential , The droplet growth actually depends on the composition  and the result of zeta potentials were negatively charged . The stability of the emulsion could be increased by expanding the surface charge as the repulsive forces between the droplet help prevent flocculation. (2).
The results showed the emulsion give the small average size less than 500 nm. In the range of nanoemulsion. Curcumin Nano Serum is nanocream , pale yellow and stable for a year. The components of cosmetics are not simple, it is usually contain a high number of ingredients.
 
The small size of particles is one of the factors which contribute to the increased penetration of skin. Beside that the presence of a surfactant Tween 60 in the formation also contributed to some of curcumin released. The result show that 50% of curcumin was released from the formation with in 3 hours.
Nanoemulsions containing pharmaceutically active agents can be utilized for the production of pharmaceutical preparations and cosmetics. A great variety of products with different visual aspects , richness and skin feel are allowed with nanoemulsion : lotion , transparent milk. These products are easily valued in skincare products.

Future industrial prospectives  Nanoemulsion has proved to be versatile and useful novel drug delivery system.  Nanoemulsion are proposed for numerous applications in pharmacy as drug delivery systems or application  in  development of cosmetics for face and skin care products.
Table  1   Particle size  and Zeta potential of curcumin encapsulation nanoemulsion

	Curcumin  encapsulation nanoemulsion
	Particle size (nm)
	Zeta potential

	Coconut oil + Tween 60+ Water (20+20+60)
	268.47
	-22.37

	Coconut oil + Tween 60+ Water (20+20+60)
	273.43
	-22.00

	Coconut oil + Tween 60+ Water (20+20+60)
	284.56
	-18.96


Table 2 Physical Evaluation of curcumin nanoemulsion.

	Coconut oil + Tween 60+ Water (19+20+60)+1% Curcumin
	347.70
	-9.61

	Coconut oil + Tween 60+ Water (19+20+60)+1% Curcumin
	456.47
	-7.85

	Coconut oil + Tween 60+ Water (18+20+60)+2% Curcumin
	548.32
	-15.36

	Coconut oil + Tween 60+ Water (18+20+60)+2% Curcumin
	596.12
	-24.14


Table 3  Particle size  and Zeta potential of curcumin encapsulation nanoemulsion cosmetics.

	Curcumin  encapsulation nanoemulsion cosmetics.
	Particle size (nm)
	Zeta potential

	Curcumin Nano Serum 1
	318
	-25.1

	Curcumin Nano Serum 2
	326
	-26.2


Conclusion.

Curcumin Nanoparticles improve the physicochemical properties of curcumin and effectively enhance its antioxidant and antihepatoma activities. Overall nanoemulsion formulation may be considered as effective , safe ,and compliance formulation for the delivery of pharmaceuticals and delivery of bioactive in cosmetics. Stability of the formulation may be enhanced by controlling factors such as type and concentration of surfactant and cosucfactant , type of oil phase , method , process and addition of additives.
Nanoemulsions  are recently becoming increasingly important as potential vehicles for bioactive delivery of cosmetics and for optimized dispersion of active ingredients into skin. Nanotechnology is one of the key technologies of the twenty-first century which wide opens new perspectives for developing science-based solution for innovative application that corresponds to the development of cosmetic products thus representing excellent opportunities for both research and business.
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