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Overview

• Function of the skin
• Maturation of the skin

– Embryology
– Aging

• Skin dysfunction – at-risk  populations
– Preemies, infants
– AD, Psoriasis
– Elderly, photoaged



What does the skin do?

• Permeability barrier
• Protection

– Infectious diseases
– Noxious agents
– UV radiation
– Regulates body temp

• Wound repair
• Synthesizes essential nutrients
• Helps define outward appearance



Periderm – protects the basal epidermal layer

In the beginning…..





EGA 143



The 
Epidermis

• Multilayered keratinocytes
• Layers correlate with stage of differentiation
• Each stage – specific structural/enzymatic markers
• Final stage - anucleated nonviable cell
• Cornified layer – protection & water barrier function 
• Fetus – 20-24 weeks to keratinize
• Adult -14-28 days   







The “Bricks & Mortar”               
of the Epidermis

• Extracellular lipid matrix
– Regulation of permeability, 

desquamation, antimicrobial 
peptide activity, 

– Toxin exclusion,                  
Selective Chemical Absorption

• Corneocytes
– Mechanical reinforcement
– Hydration
– Cytokine mediated inflammation
– Protection from UVR



And deeper yet..The Dermis

• Majority of skin
• Pliability
• Elasticity
• Tensile strength
• Protection
• Thermal regulation
• Developmental collaboration

– DEJ & appendages 





Skin maturation –
when it does go right it still 

isn’t optimal at birth 
• First 24 months

SC 30% thinner than adults
Suprapapillary epidermis 20% thinner

• SC hydration reduced in term infants, but 
increases by age 3 mos

• TEWL varies, but appears higher forearms    



And  what if the “most special 
delivery” arrives early?



Embryogenesis of the Skin

The epidermis appears EGA day 18-20!





Prematurity –
When Permeability               

Goes Rogue

• Infants <28 weeks gestation – transient 
inadequate maturation of epidermis
– Dehydration
– Increased penetration of topical drugs/chemical
– Infection

• Even FT infants not perfect – takes  3 weeks
• Premature – accelerated maturation



BSA/Mass Ratio



Hazard of percutaneous absorption infants & children

Mathes & Williams Skin of Premature Infant 
Neonatal & infantile Derm 2015 p. 40



Mathes & Williams Skin of Premature Infant 
Neonatal & infantile Derm 2015 p. 40



Topical agents that should be used                     
with caution in the newborn

Neonatal Skin Care & Toxicology, Danby S et al Neonatal & Infantile Derm 2015 p. 53





And what about those with 
impaired skin barriers?



High risk groups to worry 
about re permeability

• Extreme preemies
• Preemies
• Impaired barrier

– Nethertons, Ichthyosis, 
Atopic Dermatitis

• ? Anyone with inflamed 
skin?  







• Human studies show increased 
penetration in psoriatic and atopic 
dermatitis skin

• Hydrophilicity, hydrophobicity can impact 
absorption



And what about aging skin?

• Dermal & SC atrophy
• Heterogen keratinocytes
• DEJ flattening, 
• Alteration of immune cells
• Elastic fiber abnormalities





Absorption concerns in high-risk groups
Summary

• The proper, sequential & complete 
maturation of the epidermis is crucial 
for  appropriate barrier protection

• Those at risk for enhanced 
penetration include
– Preemies, term newborns, infants
– Those with impaired barriers

• Atopic derm
• Psoriatics
• Disorders of keratinization
• Damaged & elderly skin?
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