
The Skin

The skin is the largest organ of the human body, serving as a 

protective barrier between the internal environment and the 

external world. It plays a critical role in maintaining 

homeostasis, protecting against pathogens, regulating 

temperature, and enabling sensory perception. This lecture 

will cover the anatomy of the skin, its layers, the cells that 

compose it, the proteins that give it structure, and the 

equipment and factors involved in skin analysis.
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Anatomy of the Skin

1

Epidermis

Protective outer barrier

2
Dermis

Structural support layer

3
Hypodermis

Insulating subcutaneous tissue

The human skin consists of three distinct layers, each with specialized functions:

• Epidermis: The outermost layer that serves as a waterproof barrier and creates our skin tone. It contains keratinocytes, melanocytes, and 

Langerhans cells that protect against pathogens and UV radiation.

• Dermis: The middle layer rich in connective tissue that houses blood vessels, lymph vessels, hair follicles, sweat glands, collagen, elastin, 

and nerve endings.

• Hypodermis: The deepest subcutaneous layer composed primarily of adipose (fat) and connective tissue that insulates the body, stores 

energy, and provides cushioning protection.



Layers of the Skin

Epidermis

Structure: The epidermis is the outermost layer and is primarily composed of keratinized stratified 

squamous epithelium.

Function: It acts as a waterproof barrier and protects against environmental damage.

Dermis

Structure: The dermis is a thick layer of connective tissue beneath the epidermis.

Function: Provides structural support, elasticity, and nourishment to the epidermis.

Hypodermis

Structure: Composed of adipose tissue and loose connective tissue.

Function: Insulates the body, stores energy, and cushions underlying structures.



Cell Types in Epidermis:
• Keratinocytes: Produce keratin, a protein that 

strengthens the skin.

• Melanocytes: Produce melanin, which protects against UV 

radiation.

• Langerhans Cells: Immune cells that defend against 

pathogens.

• Merkel Cells: Sensory receptors for touch.

Sublayers of the Epidermis:

• Stratum Corneum: Outermost layer of dead, keratinized 

cells.

• Stratum Lucidum: Found only in thick skin (e.g., palms 

and soles).

• Stratum Granulosum: Cells here produce keratin and lipids.

• Stratum Spinosum: Provides strength and flexibility.

• Stratum Basale: Deepest layer where cell division occurs.



Components of Dermis:

• Collagen and Elastin Fibers: Provide strength and elasticity.

• Blood Vessels: Supply nutrients and regulate temperature.

• Nerve Endings: Enable sensory perception (touch, pain, temperature).

• Hair Follicles, Sweat Glands, and Sebaceous Glands: Involved in thermoregulation and lubrication.

Sublayers of the Dermis:

• Papillary Layer: Contains capillaries and touch receptors.

• Reticular Layer: Dense connective tissue with collagen and elastin.



Skin Cells and Their Functions

Keratinocytes

Produce keratin, which waterproofs and protects the skin.

Melanocytes

Synthesize melanin to protect against UV radiation.

Langerhans Cells

Act as antigen-presenting cells in the immune response.

Merkel Cells

Detect light touch and pressure.

Fibroblasts

Found in the dermis, they produce collagen and elastin.



Skin Proteins

Keratin

A fibrous protein that provides strength and waterproofing to the 

epidermis.

Collagen

The most abundant protein in the dermis, providing structural support.

Elastin

Allows the skin to return to its original shape after stretching.

Melanin

A pigment produced by melanocytes that protects against UV radiation.



Skin Analysis Equipment

Dermatoscope

Function: Magnifies the skin surface to 

examine pigmentation, texture, and 

lesions.

Use: Diagnosing skin conditions like 

melanoma.

Skin Analyzers

Function: Use imaging and sensors to 

assess skin texture, pores, wrinkles, 

pigmentation, and hydration.

Use: Cosmetic and dermatological 

evaluations.

TEWL Meter

Function: Measures the amount of water 

lost through the skin, indicating barrier 

function.

Use: Assessing skin hydration and damage.

Sebumeter

Function: Measures sebum production on 

the skin surface.

Use: Evaluating oily skin conditions.

pH Meter

Function: Measures the skin's pH level.

Use: Assessing skin health and barrier 

function.

Ultrasound Imaging

Function: Visualizes subcutaneous 

structures and measures skin thickness.

Use: Diagnosing skin tumors and 

assessing aging.



Collagen

Structure: Collagen is the most abundant protein in the human body, making up about 70-80% of the skin's dry 

weight. It is a fibrous protein composed of three polypeptide chains wound together in a triple helix structure. 

There are at least 28 types of collagen, but Type I collagen is the most prevalent in the skin.

Function:

• Structural Support: Provides tensile strength and firmness to the skin.

• Wound Healing: Forms the scaffold for new tissue growth during repair.

• Hydration: Helps maintain skin moisture by binding water molecules.

Role in Skin Aging: Collagen production decreases with age, leading to thinner, less elastic skin and the formation 

of wrinkles. External factors like UV radiation and pollution accelerate collagen degradation through the 

production of matrix metalloproteinases (MMPs), enzymes that break down collagen.

Sources and Boosting Collagen: Dietary Sources: Bone broth, fish, chicken, egg whites, and collagen supplements. 

Topical Treatments: Retinoids and peptides can stimulate collagen production. Procedures: Laser therapy, 

microneedling, and dermal fillers can boost collagen synthesis.



Elastin

Structure

Elastin is a highly elastic 

protein found in the 

extracellular matrix of the 

dermis. It is composed of 

cross-linked tropoelastin 

molecules, which form a 

network of fibers.

Function

• Elasticity: Allows the 

skin to stretch and 

return to its original 

shape.

• Resilience: Provides 

flexibility and prevents 

sagging.

Role in Skin Aging

Like collagen, elastin 

production declines with 

age, leading to loss of skin 

elasticity and the formation 

of fine lines and sagging. 

Elastin fibers can also be 

damaged by UV radiation, 

resulting in a condition 

called solar elastosis, where 

the skin loses its ability to 

snap back.

Preservation and 
Repair

Sun Protection: Using 

sunscreen to prevent UV-

induced damage. 

Antioxidants: Vitamins C 

and E can protect elastin 

fibers from oxidative stress. 

Topical Treatments: 

Peptides and retinoids may 

help maintain elastin 

integrity.



Hyaluronic Acid (HA)

1Structure

Hyaluronic acid is a glycosaminoglycan (GAG), a long, linear 

polysaccharide composed of repeating disaccharide units. It is 

highly hydrophilic, meaning it can bind and retain large 

amounts of water.

2 Function

• Hydration: One molecule of HA can hold up to 1,000 times 

its weight in water, making it a key molecule for 

maintaining skin hydration.

• Volume and Plumpness: Provides a plumping effect, 

reducing the appearance of fine lines and wrinkles.

• Wound Healing: Facilitates cell migration and tissue repair.

3Role in Skin Aging

HA levels decrease with age, leading to drier, less supple skin. 

Environmental factors like UV exposure and pollution can also 

degrade HA.

4 Sources and Boosting HA

Topical Products: Serums and creams containing HA can 

replenish moisture. Injectables: Dermal fillers with HA are 

used to restore volume and reduce wrinkles. Dietary Sources: 

Foods like bone broth, soy-based products, and root 

vegetables can support HA production.



Interaction Between Collagen, Elastin, and Hyaluronic 
Acid

Collagen

Provides structural support

1

Elastin

Ensures flexibility2

Hyaluronic Acid

Hydrates and creates plump environment3

Collagen and Elastin: Collagen provides structural support, while elastin ensures flexibility. Together, they maintain skin firmness and elasticity.

Hyaluronic Acid and Collagen: HA hydrates the skin, creating a plump environment that supports collagen synthesis and reduces the 

appearance of wrinkles.

Synergistic Effects: The combination of these molecules ensures the skin remains hydrated, firm, and elastic.



Factors Affecting Skin 
Proteins and Molecules

1 Intrinsic Factors

• Aging: Natural decline in collagen, elastin, and HA production.

• Genetics: Determines the baseline levels of these molecules.

2 Extrinsic Factors

• UV Radiation: Breaks down collagen and elastin fibers and 

degrades HA.

• Pollution: Generates free radicals that damage skin proteins.

• Lifestyle: Smoking, poor diet, and stress accelerate the 

degradation of these molecules.

• Skincare Routine: Proper hydration, sun protection, and the 

use of antioxidants can preserve these proteins.



Advanced Treatments and Technologies

Collagen-Boosting Treatments

• Laser Therapy: Stimulates collagen production through controlled thermal damage.

• Microneedling: Creates micro-injuries to trigger collagen synthesis.

• Topical Retinoids: Increase collagen production and cell turnover.

Elastin Preservation

• Peptides: Signal the skin to produce more elastin.

• Antioxidants: Protect elastin fibers from oxidative damage.

Hyaluronic Acid Replenishment

• Dermal Fillers: Injectables like Juvederm and Restylane restore volume and hydration.

• Topical HA: Penetrates the skin to provide immediate hydration.


