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Introduction: The stratum corneum (SC) comprises corneocytes, which are diferentiated dead keratinocytes composed of a 

corniied envelope and a keratin-illed interior and connected by corneodesmosomes [1]. Understanding how these cells sustain 

load is relevant to better comprehend the mechanisms leading to loss of skin integrity and the development of pressure ulcers. 

The current work aims to understand the relationship between the topographical features of corneocytes and their mechanical 

properties using Atomic Force Microscopy (AFM). 

 

Methods: Corneocytes were collected from ive diferent regions: forearm, cheek, neck, sacrum, and the medial heel by tape 

stripping. The tape was attached to a glass slide and single corneocytes were analyzed by AFM. Tapping mode (TM) cantilevers 

(stifness = 40 N/m) were used. Each corneocyte was indented to obtain 100 force curves. 

Results: Forearm, sacrum, and neck corneocytes presented similar topography: vein-like features across the surface, while cells 

from the cheek displayed a corrugated topography and those from the medial heel presented villi-like structures (Fig. 1). The 

apparent Young’s modulus, E, was obtained using the Oliver-Pharr method [2] and diferences were found to be signiicant 

between medial heel corneocytes and the remaining locations (Fig. 2). The neck and sacrum presented the lowest apparent E. 

 

Conclusions: Cells from the medial heel were shown to be the stifest. Cheek cells, though distinct in topography from the 

forearm, showed similar values of E, while neck cells, though displaying similar topography, were softer. This work shows the 

importance of combining the study of morphology and mechanics to understand the mechanical function of the SC. While the 

maturation of the SC may be one of the most important factors in skin barrier function, the intrinsic diferences in mechanical 

properties of corneocytes may help reveal how diferent body sites behave against load and pressure. It must also be noted 

that only the apparent elastic modulus could be calculated as the compliance of the tape was not considered. Future work will 

focus in obtaining real values of E. 
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