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I INTRODUCTION
Introduction: Urea is an essential component of skin’s natural moisturizing factor (NMF) and is used as a moisturizer, barrier strengthener, and
keratolytic agent.! While proven effective in topical formulations, urea is difficult to stabilize at skin-balanced pH. This study evaluated the
efficacy of a urea derivative, hydroxyethyl urea (HEU), for relevance in skincare formulations

for patients with xerosis. Hydroxyethyl urea =
- (HEU) or urea ~ e
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Effects of HEU to modulate keratinocyte gene expressions

To assess the effects of HEU on modulating genes related to hydration (Aquaporin-3), anti- 13k cells/well, RM Concentrations ncubate for additional 48 RTPCR for gene expression
microbial defense (LL37) and lipid biosynthesis (HMGCOR and SPT1), human keratinocytes were n=3, human 100mM, 50mM, 20mM, SmM or 72 hours based on A ACT method (norm.

R K keratinocytes 96 hours exposure time to TBP), genes of interest are

exposed to varying concentration of urea and HEU for 3 days. The cells were then harvested, listed in the next slide

and the gene expression was measured using RTPCR.
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Effects of HEU to enhance NMF level in the stratum corneum
To further assess effects on NMF levels, human ex vivo skin was placed in a Franz diffusion cell

Layer 0
Layer 1
Layer 2

and equivalent concentrations of HEU formula vs. urea formula were applied onto the skin \ Layer 4
surface. After 14 hours, ATR-FTIR spectroscopy was used to evaluate the NMF concentration ) . 1 — tji:ii
: Topically treated with
through different stratum corneum depths. HEU or Urea formula [ = e
I RESULTS AND DISCUSSION 14H Treatment NMF level measured using ATR-FTIR
Control Urea formula HEU formula

Aquaporin 3 gene (normalized to untreated control) HMGCOR gene (normalized to untreated control)
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* HEU significantly upregulates Aquaporin-3, LL37 and HMGCOR and SPT1 genes compared to the untreated control and urea treatment in the keratinocytes.
» Aquaporin-3is an essential membrane transporter of water and glycerol in the epidermis2, LL37 (Cathelicidin antimicrobial peptide) is part of the antimicrobial peptide family that plays an important
role for cutaneous immunity3, HMGCOR is the rate-limiting enzyme for cholesterol biosynthesis* and SPTT1is the rate-limiting enzyme in the synthesis of ceramide and sphingomyelin®.
*  While both formulations increase NMF content as measured using ATR-FTIR, the HEU formula was able to increase the level of NMF in deeper layers of the stratum corneum compared to the urea formula.

CONCLUSION

Using two model systems, HEU demonstrated an upregulation in skin hydration and barrier related genes and increased NMF levels within the skin when compared to ureq, suggesting that HEU may be a

useful alternative for urea topical skin care treatments.

REFERENCES

Piquero-casals, J. et. al. Urea in dermatology: A review of its emollient, moisturizing, keratolytic, skin barrier enhancing and antimicrobial properties. Dermatol. Ther. 2021, 11, 1905-1915.
Bollag, WB et al. Aquaporin-3in the epidermis: more than skin deep. Am J Physiol Cell Physiol. 2020; 318(6): C1144-C1153.

Nguyen, HLT et al. Role of Antimicrobial Peptides in Skin Barrier Repair in Individuals with Atopic Dermatitis. Int. J. Mol. Sci. 2020; 21(20): 7607

DeBose-Boyd, R. Feedback regulation of cholesterol synthesis: sterol-accelerated ubiquitination and degradation of HMG CoA reductase. Cell Res. 2008;18: 609-621

Gault CR, Obeid LM, Hannun YA. An overview of sphingolipid metabolism: from synthesis to breakdown. Adv Exp Med Biol. 2010; 688: 1-23.

OFNTAENES



	Slide 1

