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OBJECTIVE

To elucidate the effect of a hyaluronic acid (HA) containing nature-based

moisturizer on skin barrier and its regulatory mechanism using an epidermal skin

model.
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Figure 1: Epidermal Hydration

▪ At 0, 15, and 30-minutes, product with 
HA and product without HA 
demonstrated statistically significant 
increased hydration vs. untreated 
control (p<0.05)

The epidermal barrier function benefits of HA-containing nature-based

moisturizer have been confirmed in vitro.

▪ Highly differentiated epidermal skin tissues comprised of  human-derived 

keratinocytes were utilized (EpiDermFT-400, MatTek Corp.)

▪ Tissues were equilibrated to room temperature for 90 minutes followed by 

hydration measurements via electrical impedance using a Nova Meter 

(NOVADPM 9003)

▪ Tissues (n=3, each) were topically treated with 10μL of  water (negative control), 

HA solution, product with HA and product without HA (placebo). 

▪ Following 60 minutes of  exposure, residual treatment was removed from tissue 

surfaces

▪ At 0, 15, and 30-minutes post-exposure, epidermal hydration was measured

▪ Following hydration measurements, treatments were re-applied to tissues and 

incubated at 37ºC/5% CO2 for ~24 hours

▪ Tissues were processed for immunohistochemical analysis with primary antibody 

targets – Claudin-1 (CLDN1) and Involucrin (INV) CONCLUSION
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*▪ Skin regeneration is important for its proper functioning; therefore, epidermal

differentiation is essential for maintaining skin barrier.

▪ Involucrin, a cell envelope protein, facilitates terminal differentiation of the

epidermis and promotes envelope formation and cellular cohesion.

▪ Tight junctions (TJs) provide mechanical barrier function to ions and solutes of

different molecular sizes. Transmembrane protein claudin-1 is a major

component of TJ5 and its downregulation has been linked to atopic dermatitis

(AD) pathogenesis.

▪ Hyaluronic acid (HA), a key water-holding molecule, is important in the

synthesis of extracellular matrix and in epidermal cell interactions with the

surrounding environment.

▪ A nature-based moisturizer containing HA was developed to restore dry,

compromised skin by boosting its natural water content and barrier properties.

Figure 2: Representative Images (100X 
magnification) for Involucrin Staining
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Figure 3: Representative Images (100X 
magnification) for Claudin-1 Staining

▪ INV+  and CLDN1+ layers appear thicker & brighter in tissues treated with HA products


