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Polymers play an important role in cosmetic formulations as stabilizers, thickeners, and film-formers. 
Synthetic options like polyacrylates are favored for tunability and manufacturing. However, environmental 
interests have driven a shift toward sustainable polysaccharides for their abundance, bio-based chemistry and 
enhanced biodegradability. To propel this transition, we describe studies of the physical and chemical 
properties of polysaccharides to promote opportunities and efficacy in cosmetic formulations (Figure 1). 

Unique ex-vivo stratum corneum (SC) fundamental studies were conducted using promising polysaccharides 
individually and in oil-in-water emulsions containing emulsifiers and benchmarked with synthetic polyacrylate 
additions. SC drying stress was examined for polysaccharide film forming properties, penetration and sensory 
perception, synchrotron X-ray diffraction for polysaccharide film forming crystallinity, nanoindentation for film 
elastic stiffness, differential scanning calorimetry for glass transition, and rheology for dynamic viscosity, all 
key features for efficacious bio-based formulations. The remarkable effect of polysaccharides on stabilizing 
micellular formulations and greatly enhancing emollient penetration is reported.  

Polysaccharides in formulations can form films 
with possibilities to engineer film stresses for 
beneficial sensorial perception and anti-wrinkling 
properties. Polysaccharide containing formulations 
have lower dynamic viscosities than those 
containing polyacrylates at all shear rates, 
indicating enhanced formulation spreading 
potential. Polysaccharides films formed from 
formulations have glass transition temperatures 
and elastic moduli correlated with their 
crystallinities, propensity for cracking, and could be 
rationalized with film gel concentration and resulting film stress. Removing polysaccharides from full 
formulations destabilized the macroemulsions, significantly lowering their efficacy. 

This work explores how plant-based polysaccharides affect fundamental film formation principles and how 
stabilized formulations significantly enhance moisturizing efficacy through enhanced emollient SC penetration. 
Understanding the impact of polysaccharides on skin biomechanics and formulation chemistry is key to 
designing sustainable biobased cosmetic treatments. 
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Figure 1: Polysaccharides enhance moisturizing efficacy and provide 
opportunities for improved sensorial perception and anti-wrinkling. 


