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Introduction of acetyl group enhances the effectiveness of sodium
hyaluronate (HA). Sodium acetyl hyaluronate (AcHA) dramatically
improves its moisture retention ability and horny layer (stratum
corneum) adsorption ability.

To maintain healthy, fresh-looking skin, it is important that sufficient
moisture is always retained in the stratum corneum of the skin.
Compared to hyaluronic acid, the new moisturizing component
AcHA offers greatly improved hydration properties. By boosting
moisture retention and dramatically improving the adsorption
ability to stratum corneum, this markedly improves elasticity of
stratum corneum.

“Anchor” structure can allow AcHA adhere effciently on the skin.
Anchor structure is the key to the lasting high moisture retention
effect.

HA, which is an organic component that exists as a moisture-
retaining jelly between cells in the skin’s dermis, is now being
produced through biotechnology. To enhance HA's high water
retention properties, we have studied the mechanism of its
water retention and eventually found strategies for modifying its
structure and improving its water retention ability. After numerous
experiments, the hydroxyl group was partially replaced with an
acetyl group to create sodium acetyl hyaluronate, which has
both hydrophobic as well as hydrophilic properties, making it a
skin-friendly compound with hugely improved water retention
capabilities. Exceptionally effective at softening the stratum
corneum, this compound adhere firmly on the surface of stratum
corneum that is hydrophobic due to sebum. Like a ship’s anchor,
the acetyl group, which is highly hydrophobic, attaches itself
firmly, while the remaining parts of the molecule adsorb water to
effectively retain moisture in the skin.

By retaining moisture and preventing water evaporation, sodium
acetyl hyaluronate markedly enhances the elasticity of straum cor-
neum.

Sodium acetyl hyaluronate has a strong affinity for skin, and
remains firmly on the surface of skin to prevent water to evaporate
from the skin. AcHA has an exceptional stratum corneum
softening effect that continues for longer than that of conventional
moisturizers. Boosted hydrophobic properties also assure improved
solubility in ethanol, which makes it easier to use as a material for
cosmetics, and assures that it provides a fresh, non-sticky feel.
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[} Strong moisture retention effect RIEXHIRAL)

[1 Bound water in stratum corneum BEERDESKE
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[1 Skin surface water retention capability

Dry stratum corneum was soaked in aqueous solutions of sodium hyaluronate
(HA) and sodium acetyl hyaluronate (AcHA). A specific amount of water was
added on the stratum corneum, and then the amount of bound water in the stratum
corneum was measured using a differential scanning calorimeter. Tissue soaked in
the solution of sodium acetyl hyaluronate was found to have bound about twice as
much water as the tissue soaked in the sodium hyaluronate solution, indicating an
exceptional straum corneum-water-retention effect.
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In a room at a fixed temperature of 25 C and humidity of 50%, the skin surface
conductance of relaxed volunteer was measured with a skin surface hygrometer.
The graph shows that after applying samples (HA or AcHA) materials, the higher the
figure for skin conductance, the higher the amount of skin surface water retained.
Compared to an application of an aqueous solution of sodium hyaluronate, an
application of an aqueous solution of sodium acetyl hyaluronate resulted in higher,
long-lasting skin surface water retention.
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[1 Transepidermal water loss (TEWL) k5 ZEE

TEWL (transepidermal water loss) ratio

After being damaged by surfactant,
the rough inner side of volunteer's
forearms was treated with samples (HA
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or AcHA) once a day for seven days.
The amount of evaporated water from
the skin that was treated with AcHA
was almost equal or less to that with
HA, indicating that AcHA can show a
superior occlusion effect.

[} Strong rough skin improvement effect fliEh I EMNR AL

Replica photographs of human inner forearm skin before and after lotion application
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Compared to other areas, those
treated with the lotion containing
sodium acetyl hyaluronate showed
clearly defined grooves and ridges,
with a uniform texture, indicating an
exceptional rough skin improvement
effect.
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[} Strong skin softening effect BEZRMRAEL

[] Stratum corneum-softening effect BEZE}HNE

Sheets of stratum corncum to which were applied either water, a 0.2% aqueous

solution of sodium hyaluronate, or a 0.2% aqueous solution of sodium acetyl

Water low hyaluronate, were placed in a continuous kinetic elasticity measuring device

KK g 202000080 & which, at a temperature of 25°C and humidity of 50%, can continuously monitor the

\ W‘“‘“ elastic modulus of stratum corneum. With water and an aqueous solution of sodium

\ /?Y‘ 0.2% HA-lotion hyaluronate, the stratum corneum initially became more elastic, but as water
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evaporated, the elastic modulus ratio returned to the original value. On the other
hand, the stratum corneum treated with the aqueous solution of sodium acetyl
hyaluronate showed a marked softening effect which continued over an extended
period of time.
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[] Mechanism of the stratum corneum-softening effect BEREFMRDAHZZ L

Since sodium acetyl hyaluronate (AcHA) has both hydrophilic and
hydrophobic properties, it has an exceptional affinity for the stratum
corneum, and it can stay on the surface of the stratum corneum.
Because of this unique character, more moisture evaporating
from the stratum corncum is retained at the surface of the stratum
corneum, resulting in an exceptional, long-lasting stratum corneum-
softening effect. [Refer to the left figure on the first page]
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80 Introduction of hydrophobic group  7&FILEEPILOVEF R DL (ACHA)
a makes sodium acetyl hyaluronate 13 BKBEZZALLZ ETEIREEERL.
i = (AcHA) amphiphic which reduces  KEEH%HK 55mN-m-1 FTEFSEET,

surface tension by about 55mN - m-1

[l Exceptional solubility
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| Low viscosity, and low thread-forming ability {&44EE

Note:

If this product is dissolved directly in a humectant, it does not
easily dissolve uniformly, so a cosmetic chemist can disperse it with
purified water or ethanol solution first.

It’s difficult to include sodium hyaluronate (HA) in ethanol-rich
products, but it is possible to incorporate sodium acetyl hyaluronate
(AcHA), which has a hydrophobic group.
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Since sodium acetyl hyaluronate (AcHA) is less thread-forming
ability than sodium hyaluronate (HA), it does not have the stickiness
which is observed in a general polymer solution, and therefore
provides a refreshing feeling.
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