“FirstHope Pharmacy” YouTube for Video |Instagram@__firsthope__ | Download Firsthope App

Cosmetic Science

Sun Protection (in Cosmetic Science)

Definition:

e Sun protection refers to the strategies and products used to prevent or minimize skin damage
caused by ultraviolet (UV) radiation from the sun.

e Itis acrucial aspect of skincare and dermatology, especially in pharmaceutical cosmetics,
where products are formulated to ensure efficacy, safety, and skin compatibility.

Importance in Cosmetic Science:

» Prevents premature skin aging (photoaging), such as wrinkles, pigmentation, and dryness.

Reduces the risk of skin cancers like basal cell carcinoma, squamous cell carcinoma, and
melanoma.

Protects against sunburn and inflammatory skin responses.

Essential in formulating daily skincare products like moisturizers, foundations, lip balms, and
anti-aging creams.

Types of UV Radiation:

¢ UVA (320-400 nm): Penetrates deeply into the skin, contributes to aging and can damage DNA.
e UVB (280-320 nm): Causes sunburn and is a major factor in skin cancer.

e UVC (100-280 nm): Absorbed by the ozone layer and doesn’t reach the earth’s surface.

Mechanism of Sun Damage:

e UV radiation generates reactive oxygen species (ROS) in the skin, leading to oxidative stress,
DNA damage, collagen degradation, and inflammatory responses.

e Chronic exposure results in photoaging and carcinogenesis.
Goals of Sun Protection in Formulation:
Block or absorb UV radiation
Maintain stability under sunlight
Remain effective during sweating or swimming (water-resistance)

Be cosmetically acceptable (non-greasy, non-whitening, easy to spread)

Classification of Sunscreens
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1. Physical Sunscreens (Inorganic)

> Mechanism: Reflect and scatter UV rays
» Common Agents: Zinc oxide, Titanium dioxide
> Features:

o Broad-spectrum (UVA + UVB)

o Workimmediately

o Can leave a white cast (reduced with micronized/nano forms)

2. Chemical Sunscreens (Organic)

» Mechanism: Absorb UV rays and convert them to heat
> Common Agents:
o UVB: Octinoxate, Homosalate
o UVA: Avobenzone, Oxybenzone
> Features:
o Lightweight, transparent
o Require ~20 min before sun exposure
o May need stabilizers (some degrade in sunlight)
3. Hybrid Sunscreens
» Combination of physical and chemical filters

> Balanced protection and improved cosmetic acceptability

SPF (Sun Protection Factor)

Definition:
e SPF measures a sunscreen’s ability to protect against UVB radiation (not UVA).

e Itis aratio of how long it takes UVB rays to redden protected skin versus unprotected skin.

Time to sunburn with sunscreen

SPF =
Time to sunburn without sunscreen

e Forexample, SPF 30 means it would take 30 times longer to burn with sunscreen than without
it.

Interpretation:

e SPF 15: Blocks ~93% of UVB
e SPF 30: Blocks ~97%

e SPF50: Blocks ~98%
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e SPF 100: Blocks ~99% (Note: No sunscreen offers 100% protection)

Limitations of SPF:

Does not indicate UVA protection — this requires additional labeling (e.g., "broad-spectrum")
Does not account for water/sweat resistance

Depends on correct application — typically, people apply only 25-50% of the required
amount, which drastically reduces effectiveness.

Testing of SPF:

e Conducted in vivo on human volunteers
« Standardized amount: 2 mg/cm? of skin

e Minimal erythema dose (MED) is measured to determine SPF
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