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※New formulation rapidly permeates deep into the stratum corneum

(Green: colored formulation, 1 hour after application)
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Fig. 3. Permeation experiment using 3-D cultured epidermis
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Fig. 2. Changes in the structure of the new formulation   
(schematic picture)

A permeating and rich feeling is what women expect during serum application 

Development of a serum formulation with a new sensation 
combining skin permeating ability and a feeling of                 

rich thickness 
 

POLA CHEMICAL INDUSTRIES, INC. (Headquarters: Yokohama, Kanagawa, JAPAN; President: 
Takao Miura), a member of the POLA ORBIS Group, has successfully developed a new formulation 
characterized by both high viscosity (“thickness”) and skin permeating ability, two characteristics that have 
previously been considered incompatible. 

This formulation will be applied to cosmetic products scheduled for launch onto the market by POLA 
INC. (POLA ORBIS Group) in the fall of this year. 

 

Development background 
 POLA INC. surveyed serum users and found that they expect 

a feeling of richness and a sensation of deep permeation into the 
skin during application. A sensation of a richness is imparted by a 
product with high viscosity (“thickness”), which is highly favored 
among women because it provides a luxurious feeling when 
spread over the skin. However, formulations that provide this 
feeling of a rich thickness tend to have a low permeating ability, so 
it has long been believed that the sensation of thickness is 
incompatible with permeating ability. 

POLA CHEMICAL INDUSTRIES INC. took on the challenge of 
resolving this issue by working on a new formulation that would 
meet the following conditions: 
1. While the formulation must have thickness, it changes into 

watery liquid with permeating ability immediately when shear 
stress is given while applied onto skin. 

2. The formulation must have thickness, but still be able to transform into a lamellar liquid crystal* 
composition, which increases its permeating ability. 
*A repeated structure including a hydrophilic and a lipophilic part. As this structure resembles intercellular lipids, it consequently 
has high affinity with stratum corneum and can deliver active ingredients to the inner part of the skin. 

 

Technology that allows thickness and permeating ability to be compatible 
The focus of development was a change in the structure 

of the formulation; it had to be thick when first applied, but still 
be able to transform into a watery liquid as soon as it was 
spread over the skin. We examined a variety of factors 
influencing this change and produced a number of prototypes. 
As a result, we successfully developed a formulation with a 
structure that began to break up earlier and had improved 
firmness compared with existing formulations (Figs. 1, 2). 

Furthermore, the new formulation was designed to 
incorporate lamellar liquid crystals, which gave it improved 
affinity with the stratum corneum; this allowed active 
ingredients in the serum to more readily reach the inner skin 
layers. 

We used a three-dimensional, cultured epidermis model to 
evaluate the permeating ability of the formulation. The results 
showed superior permeation into the inner layers of the skin 
compared with a conventional formulation (Fig. 3). 

 

Achieving an serum formulation that gives a completely new 

sensation 
We asked 10 women ranging in age from their teens to their 

40s to use the new formulation for 3 days, after which they 
completed a questionnaire. Their responses provided the following 
results: 

1. All 10 women replied that the new formulation gave them a 
completely new sensation that they had never experienced 
before.  

2. Nine of the 10 women felt as if the formulation permeated deep into the skin.  
Based on these findings, the new formulation appears to successfully combine the two characteristics 

of thickness and permeating ability, thereby providing users with a surprising new sensation. 
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Fig. 1. Characteristics of the new formulation when applied

The structure breaks down 
with weaker stress than 
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