
NEWS RELEASE 
 

May 20, 2015 

For related inquiries, contact: rm-webmaster@pola.co.jp (POLA CHEMICAL INDUSTRIES, INC.) 

O/W（Oil in water）
emulsion

Oil droplets are 

dispersed in water

Water

Oil

W/O（Water in oil）
emulsion

Water droplets are 

dispersed in oil

Oil

Water

W/O/W

Multi-later emulsion

Emulsified W/O 

droplets are 

dispersed in water

Water

Oil

Fig.1. W/O/W (Water-in-oil-in-water) 
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A novel multi-layer emulsion cream                                   
with enhanced skin penetration  

 
Advent of a cream that combines the incompatible textures of freshness and richness  
 

POLA CHEMICAL INDUSTRIES, INC.(Headquarters: Yokohama, Kanagawa, JAPAN; President: 
Takao Miura) of the POLA ORBIS Group has developed a novel multi-layer emulsion* cream with 
excellent skin penetration and texture.    *Emulsion: a mixture of two liquids that are not usually mixable; one liquid forms minute                       

droplets that are dispersed in the other (emulsification). 

While multi-layer emulsions (water-in-oil-in-water [W/O/W] or oil-in-water-in-oil [O/W/O]; Fig.1) are 
a common way of delivering active ingredients into the skin, we have developed a novel multi-layer 
composite emulsion ((W/O1+O2)/W; Fig.2) that demonstrates better skin penetration than conventional 
products. Furthermore, by carefully controlling the size of each separate emulsion in the multi-layer 
composite emulsion, we have achieved a new type of texture with a cream that is both rich and fresh. 

Cosmetic products from POLA INC.(POLA ORBIS Group) incorporating this technology are 
scheduled for release onto the market this fall. 

 

Background  

Multi-layer emulsions are known to demonstrate good skin 
penetration. Most W/O/W multi-layer emulsions are produced in 
two stages. After formulating the primary emulsion (water-in-oil 
[W1/O1]), it is then dispersed in water as the external phase (W2; 
Fig.1). We wondered whether skin penetration could be 
increased by refining the size of the internal water phase (W1) of 
the multi-layer emulsion and focused on developing a technique 
to refine the primary W/O emulsion. 
 

Developing a new multi-layer composite emulsion  

We successfully developed a refined primary emulsion 
with greater skin penetration than conventional products. Then, 
in order to reinforce the penetration capacity of the cream, we 

combined the multi-layer emulsion with another emulsion that 
provides high protection for the skin (protective emulsion). This 
produced a novel multi-layer composite emulsion with large multi-
layer emulsion and small protective emulsion droplets 
((W1/O1+O2)/W2; Fig.2). 
 

Achieving improved skin penetration with a cream that is both rich 

and fresh  

Using a 3-D cultured skin model to evaluate how well the 
emulsion can penetrate skin, we confirmed that the novel multi-layer 
composite emulsion enhanced the delivery of the active ingredients in 
the cream deeper into the skin (Figure 3). This improved performance 
is thought to be due to the occlusive effect generated by the 
breakdown first o f the large-droplet multi-layer emulsion and then the 
protective emulsion above that, which cover the skin (See 
Supplementary Information). 

Usually, the larger the size of the emulsion droplets, the 
more easily it breaks down, making the cream easier to 
spread on the skin. On the other hand, the greater the 
emulsified oil content, the firmer the cream and the richer the 
texture. However, in standard O/W preparations, increasing 
the amount of oil makes the cream greasy and tacky.  

In this novel preparation, the multi-layer emulsion 
contains a large amount of water, which allows stickiness to 
be prevented without increasing the amount of oil used. As 
well as increasing skin penetration, increasing the amount and 
size of the multi-layer emulsion component of the cream 
makes the cream rich, fresh, and easy to spread, thereby 
successfully combining textures that are usually incompatible. 
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※Conceptual diagram of the skin after the emulsion cream has been applied.

① The external water phase (W2) penetrates the skin

② The multi-layer composite emulsion breaks down and forms 
a W1/O1 emulsion layer

③ The protective emulsion (O2) breaks down and forms a protective    
layer

④ The water phase (W1) containing the active ingredients 
penetrates down into the skin
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【Supplementary Information】 
 

Microscopic image of the novel multi-layer composite emulsion, and a diagram of the skin after 
application 
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