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Fig.1. ‘Sea-island’ structure of cosmetic

film in a new oil-free preparation (‘islands’

(shown in green): ISpolymer KT-TN®;

‘sea’ (shown in black): phase containing
other water-soluble components).

Fig.2. Proportions of subjects (%) who gave evaluation scores of 
6 (good) or 7 (very good)
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Successful achievement of the feeling of soft skin          

after application of an oil-free preparation 
 

A formulation technology that creates a cosmetic film with a ‘sea-island’ structure* 
resembling a milk-type emulsion without the use of oil 

*A cosmetic film structure in which fine oil droplets (‘islands’) are 
evenly dispersed throughout a water-based solution (‘sea’). 

 

POLA CHEMICAL INDUSTRIES, INC. (Headquarters: Yokohama, Kanagawa, JAPAN; President: 
Takao Miura) of the POLA ORBIS Group has developed a new oil-free preparation that delivers the 
same softness and moisturization as an emulsion. This research will be presented at the 76

th
 SCCJ 

Research Symposium on July 9, 2015, and cosmetic products from ORBIS Inc. (POLA ORBIS Group) 
incorporating this technology, are scheduled for release onto the market this fall. 
 
 
Background 

Emulsions typically contain oil to soften the outer layer of the skin, i.e., the stratum corneum, and 
keep moisture in it. Based on our original theory that enzyme activity, which is closely associated with 
beautiful skin, increases under oil-free conditions (POLA Chemical Industries News Release; 
November 28, 2013), we have been working to develop oil-free preparations. The refreshing texture 
during application and the moisturized feeling after application generated by the water-soluble 
components and moisturizers are the principle characteristic of this oil-free preparation. However, to 
achieve even greater comfort for improved performance satisfaction, we took this one step further and 
developed a new preparation that leaves skin feeling softer, more supple, and more moisturized with a 
superior after-feel. 
 
 
‘Sea-island’ structure holds the key to customer satisfaction 

Taking a look under the microscope at emulsions that provide excellent and superior skin 
softness, suppleness, and moisture reveals that they are formed of a distinctive cosmetic film structure 
called a ‘sea-island’ structure. This structure comprises minute 
(2 – 4 microns) droplets of oil (‘islands’) finely dispersed in the 
water-soluble components (the ‘sea’).  
  Conversely, conventional oil-free preparations contain 
only water-soluble components, forming a uniform ‘sea-only’ 
cosmetic film structure. We hypothesized that if we could 
develop an oil-free material that can form a ‘sea-island’ 
structure, it would be possible to deliver the same satisfaction 
as an emulsion. To achieve this, we took advantage of a 
phenomenon in which concentrating aqueous solutions 
containing dissolved polymers of different chemical structures 
causes the uniformly mixed polymers to separate and clump 
together. This gave rise to a new material, ISpolymer KT-TN

®
*, 

which replaced the role of oil in forming islands. We then 
developed a technique to control the size of the islands and 
created an oil-free cosmetic film with a ‘sea-island’ structure 
comprising minute islands (Fig.1).     *A methoxy PEG-23 methacrylate/glyceryl diisostearate methacrylate copolymer. 
 

 
The ‘sea-island’ structure increases performance satisfaction 

 The performance of the new oil-free 
preparation was evaluated by 48 female 
subjects aged between 20 and 50 years 
using a 7-point scale. When using the new 
oil-free preparation containing ISpolymer KT-
TN®, the women reported the same softness 
and greater suppleness and moisturization 
than is obtained with milk-type emulsions, 
demonstrating that the ‘sea-island’ structure 
cosmetic film increased performance 
satisfaction (Fig. 2). 
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Fig.3. Overview of ISpolymer KT-TN® ‘sea-island’ structure formation
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【Supplementary Information】 
 

●Mechanism of ‘sea-island’ structure formation by ISpolymer KT-TN® 

The ratios of portions with high and low solubility in water are optimized in the new ISpolymer 
KT-TN® material so that in a preparation, with a high volume of water, it remains dissolved in the 
water, but in a cosmetic film, with little water, it separates from the water-soluble components (Figure 
3). In the new oil-free preparation, a cosmetic film with a ‘sea-island’ structure is formed, resulting in a 
comfortable texture to use and delivering high customer satisfaction. 
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