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جدیدترین دستاورد شرکت در حوزه نانو



Nanotechnology is a comparatively modern field in the cosmetic industry

Nanotechnology in Cosmetics

Nano-cosmeceuticals is elucidated as a cosmetic 

formulation incorporated with nanotechnology as 

delivery system to promote an enhancement 

performance of bioactive components (Hougeir and 

Kircik, 2012; Kaul et al., 2018). This approach enable 

to form smaller nanoparticles of cosmetic ingredients 

which can possesses to active components-readily 

absorbed onto the skin, repair damage easily and 

promote better product efficacies (Singh et al., 2013).

کاربرد نانوفناوری در کازمتیک
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سه حوزه مهم کاربرد نانو فناوری در کازمیک



حالت های ذارت نانو ونقش آن در کازمتیک

Several cosmetics quality and performance have been enhanced by incorporating 
bioactive components of cosmetic formulation with novel nanocarriers; liposomes (Soni et 
al., 2016), niosomes (Yeh et al., 2013), solid lipid nanoparticles (Souto and Müller, 2008), 
nanocapsules (Rosset et al., 2012), micelles (Yukuyama et al., 2016), dendrimers (Mu and 
Sprando, 2010), and metal nanoparticles (Lu et al., 2015).

This approach enable to produce cosmetics with long lasting perfume, better UV 
protection, and enhanced anti-aging effect. These are owing to smaller nano size of 
cosmetics' bioactive components after incorporated with nanocarriers, which enhanced 
their therapeutic effects (Lohani et al., 2014
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مزایای عملیاتی نانوفناوری در محصولات کازمتیک



محصولات چندفازی بهداشتی



محصولات چندفازی بهداشتی



محصولات چندفازی بهداشتی



شماتیک محصولات چندفازی

:ضرب المثل علم شیمی 

like dissolves like



میسل ها



نانو ذارت میسلار

Micellar nanoparticles technology is considered as one of the 

efficient and latest nanotechnology-based cosmeceutical that has 

been enormously implemented in skin cleanser product segments 

(Sanjukta et al., 2016; Fukui, 2018; Haziqah et al., 

2019; Morganti and Coltelli, 2019). 

Bioderma, L'Oréal, Avenue, Laroche-posay, Garnier,Ardene

Solarice(Iran) and other international and local brands are 

claiming their micellar products to be the most efficient product 

due to the formulation incorporation with micellar 

nanotechnology. For the successful performance, micellar 

nanotechnology was used in these brands. There is high 

possibility to apply this technique for wider cosmetic products 

segment.
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ظهور نانو میسل و استقبال شرکتهای جهانی

1-Macro emulsion
2-Micro emulsion

3-and now : Nano emulsion

nanoemulsion system is becoming the most suitable delivery system attributable to the system 
capability in forming smaller micelles particle size at lower surfactant concentration (Sonneville-
Aubrun et al., 2004). 

A leading cosmetic company, L'Oreal S. A has patented its micellar-based cosmetic formulations 
through nanoemulsion system which has various useful application in skin, hair, scalp, mucous 
membrane and eyes. Besides, a Malaysian cosmetic brand, Naturel Kiss introduces “Micellar 
Series” product segments which are micellar facial cleanser and mist that infused with various 
plants' bioactive components incorporated with micellar nanoparticles in nanoemulsion system. 
Hence, this manuscript is about to review the role of nanoemulsion system in developing micellar 
nanotechnology-based cosmetics and discuss about the mechanism, advantageous, 
characterization, and application in makeup and skin 
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شماتیک نانوذرات میسلار در حالت دوفازی

Illustration of micellar nanoparticles formation in nanoemulsion system
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نقش نانو ذرات در پایداری محصولات چندفازی

The main challenge of nanoemulsion
system is thermodynamically unstable 
which can be overcome by this nano-
system ability to form smaller micelles 
particle size, possesses to more surface 
charge between micelles droplets and 
against flocculation, sedimentation, and 
coalescence help to resist the formation of 
creaming due to Brownian motion of 
micelles droplets occurred (Sadurní et al., 
2005). 

https://www.frontiersin.org/articles/10.3389/fchem.2019.00739/full#B48


ایجاد پایداری درنانو امولسیون: ویژگی راهبردی 

Mechanism of micellar nanoparticles stability in nanoemulsion system (Rai et al., 2018).
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نانومقایسه پایداری در سیستم امولسیون سنتی و امولسیون

Comparison of droplet size and stability of micelles in (I) conventional emulsion 

and (II) nanoemulsion (Rai et al., 2018).
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نقش اساسی فاز روغنی در فرمول نانو

Through formation of micellar nanoparticles in nanoemulsion, the oil phase play a major

role as component that essential to solubilize with lipophilic active component in

cosmetic formulation. The amount of oil composition may vary from 2 to 20% w/w based

on site administration (Rai et al., 2018).

In order to form a highly stable cosmetic formulation, there is only certain types of oil

suitable to be implemented. Typically, the oil phase consists of the lipophilic cosmetic's

bioactive ingredient such as hydrophobic nutrient, nutraceutical, vitamin, essential oil,

color, antimicrobial, or antioxidant agents and carrier oil. The usage of carrier oil is

usually to easily facilitate the micellar formation or enhance nanoemulsion system

stability (Yukuyama et al., 2016).
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نکات مهم در انتخاب امولسیفایر برای نانوذرات میسلار

Selection of best emulsifier or surfactant in forming micellar nanoparticles are mostly depend on

their solubility and emulsification ability (Choudhury et al., 2013).

Non-ionic surfactant is the most preferable in cosmetic arena due to their lesser toxicity and irritant

compared to ionic (anionic and cationic) surfactant (Azeem et al., 2009).

Furthermore, the use of co-emulsifier or co-surfactant in nanoemulsion system was introduced and
claimed to increase the reduction rate of interfacial tension between oil and aqueous phases
effectively and thereby increase the entropy of the entire colloidal system (Tirnaksiz et al., 2010).
Mainly, glycerin, propylene glycol, propanol, ethanol, Transcutol IP, and ethylene glycol,
components among C3-C8 alcohols have been used as co-surfactant. Its further stabilize the interface
and mobility of hydrocarbon chain can be enhanced (Kreilgaard et al., 2000)

https://www.frontiersin.org/articles/10.3389/fchem.2019.00739/full#B12
https://www.frontiersin.org/articles/10.3389/fchem.2019.00739/full#B4
https://www.frontiersin.org/articles/10.3389/fchem.2019.00739/full#B65
https://www.frontiersin.org/articles/10.3389/fchem.2019.00739/full#B27


High-Energy Emulsification Technique:تکنیک انرژی بالا

Nanoemulsion system formation through cold (CHPH) and hot (HHPH) high-pressure 

homogenizer (Adapted from Yukuyama et al., 2016).

To obtain 
smaller micelles in 
emulsion 
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PIT(phase inversion temperature)تکنیک 

Schematic illustration of micellar nanoparticles formation in O/W nanoemulsion

system using phase inversion composition (PIC) (Yukuyama et al., 2016).
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PITتکنیک 

method (A) where the oil phase progressively added into water 

phase, while method (B) the water phase was progressively added 

into oil phase. Under stirring to form micellar nanoparticles in 

O/W nanoemulsion system. Through method (B), the final 

micelles droplets was reported to be smaller compared to method 

(A), besides only in the method (B) the phase inversion occurred 

by the presence of liquid lamellar phase.



محصولات تجاری  شده نانو میسل

In New Jersey, the Tri-K Industries has launched a new Nano-

based gel for a wide range of skin care products developed by its 

patent company Kemira. The gel is commercially known as Kemira 

Nanogel revealed to be a unique nanoemulsion carrier system that 

has been designed using easy formulation (Chaudhri et al., 

2015; Rigano and Lionetti, 2016; Miastkowska et al., 2018). The 

Nanogel was developed by a simple process to create submicron 

emulsion containing micellar nanoparticles of bioactive 

component. The main benefit of the commercialized gel is to 

minimizing skin water loss, enhanced new skin cell production and 

easily penetrated of active ingredient. These characteristics have 

been suggested to be useful for sunscreen, moisturizing and anti-

aging of cosmetics segment. Likewise, it also reported that it helps 

to offer skin care formulations a good skin feel after application 

(Sharma and Sarangdevot, 2012).
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