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Sunscreen 

 
 

Sunscreens are topical formulations designed to protect the skin from the harmful effects of 
ultraviolet (UV) radiation. These products are essential in preventing sunburn, reducing the risk of 
skin cancer, and mitigating premature skin aging caused by prolonged UV exposure. Sunscreens 
work by absorbing, reflecting, or scattering UV radiation, thereby limiting the penetration of these 
harmful rays into the skin. As the awareness of skin cancer and photoaging increases, the 
importance of effective sun protection strategies, particularly the use of sunscreens, has become a 
focus in dermatology and public health. 

Types of Sunscreens 

Sunscreens are classified into two main categories based on their active ingredients: chemical 
(organic) sunscreens and physical (inorganic) sunscreens. 

➢​ Chemical (Organic) Sunscreens: These sunscreens contain active ingredients that absorb 
UV radiation and convert it into harmless heat. Common chemical filters include 
oxybenzone, avobenzone, octinoxate, octocrylene, homosalate, and octisalate. Chemical 
sunscreens primarily absorb UVB radiation (which is responsible for sunburn) but may also 
provide some UVA protection, depending on the combination of ingredients. Chemical 
sunscreens are often preferred for daily use due to their lightweight, non-greasy texture, 
and easy absorption into the skin. 

➢​ Physical (Inorganic) Sunscreens: Physical sunscreens, also known as mineral sunscreens, 
contain active ingredients such as zinc oxide and titanium dioxide. These ingredients act as 
a physical barrier that filters and, to a lesser extent, reflects or scatters UV radiation, 
preventing it from penetrating the skin. Physical sunscreens are broad-spectrum, providing 
protection against both UVA and UVB radiation. However, they may leave a visible white 
residue on the skin, which can be a drawback for some users. 

Mechanism of Action 

Sunscreens protect the skin from UV radiation by targeting different parts of the UV spectrum: 

➢​ UVB Radiation Protection: UVB rays are primarily responsible for causing sunburn and 
play a major role in the development of skin cancer. Sunscreens with a high SPF (Sun 
Protection Factor) are specifically designed to protect against UVB radiation. SPF is a 
measure of how effectively a sunscreen can prevent sunburn compared to unprotected skin. 
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A higher SPF indicates greater protection, although no sunscreen can provide 100% 
protection. 

➢​ UVA Radiation Protection: UVA rays penetrate deeper into the skin, contributing to 
photoaging, DNA damage, and the formation of free radicals. While UVA exposure is less 
intense than UVB, it is more constant throughout the day and is primarily associated with 
long-term skin damage. Broad-spectrum sunscreens offer protection against both UVA and 
UVB radiation, preventing both sunburn and premature aging. The PA system (Protection 
Grade of UVA) is a commonly used grading scale in some regions to indicate the level of UVA 
protection. 

Effectiveness and Efficacy 

The efficacy of sunscreen depends on several factors, including the SPF rating, the method of 
application, and the frequency of reapplication. Studies have shown that many people apply 
sunscreen insufficiently, which reduces its protective effect. Additionally, environmental factors 
such as sweating, swimming, and towel-drying can diminish the effectiveness of sunscreen. It is 
recommended that sunscreen be reapplied every two hours or immediately after swimming or 
excessive sweating. 

➢​ SPF Rating: Sunscreens with higher SPF ratings provide greater protection against UVB 
radiation. An SPF of 30 blocks about 97% of UVB rays, while SPF 50 blocks about 98%. It is 
important to note that SPF does not indicate UVA protection, so a broad-spectrum 
sunscreen is essential for comprehensive skin defense. 

➢​ Reapplication and Usage: For maximum protection, sunscreen should be applied 
generously to all exposed areas of the skin. The American Academy of Dermatology (AAD) 
recommends applying about one ounce (a shot glass full) of sunscreen to cover the body. 
Additionally, reapplication every two hours is necessary, especially after activities like 
swimming or sweating, which can diminish sunscreen's effectiveness. 

➢​ Water-Resistant Sunscreens: Water-resistant sunscreens are designed to maintain their 
SPF protection for a limited time when exposed to water or sweat. These sunscreens are 
ideal for outdoor activities such as swimming or exercising. However, they should still be 
reapplied according to the manufacturer's instructions. 

Sunscreen Formulations and Innovations 

Recent advancements in sunscreen technology have led to the development of new formulations 
that aim to enhance user experience and increase compliance with sun protection guidelines. 
These innovations include: 

➢​ Hybrid Sunscreens: Combining both chemical and physical filters, hybrid sunscreens 
provide broad-spectrum protection while maintaining a lighter texture and reduced white 
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residue. These formulations are gaining popularity for their balance between efficacy and 
cosmetic appeal. 

➢​ Non-comedogenic Sunscreens: For individuals with acne-prone or sensitive skin, 
non-comedogenic sunscreens are formulated to avoid clogging pores, thereby preventing 
breakouts and skin irritation. These sunscreens are typically free of oils and other 
ingredients that may exacerbate skin conditions. 

➢​ Sunscreen Sprays and Powders: Sunscreen sprays and powders offer convenience and 
ease of application, particularly for hard-to-reach areas such as the back. However, users 
should be cautious about ensuring even coverage, as sprays typically result in uneven 
application. 

➢​ Tinted Sunscreens: Tinted sunscreens contain iron oxide, which provides an additional 
layer of protection against visible light, particularly in individuals with pigmentation 
disorders or photosensitivity. They have been shown to offer enhanced protection against 
UVA radiation, especially in individuals with darker skin tones. 

Safety Concerns and Regulatory Issues 

While sunscreen use is essential for protecting the skin from harmful UV radiation, concerns about 
the safety of some sunscreen ingredients have arisen in recent years. Studies have suggested that 
certain chemicals, such as oxybenzone and octinoxate, may be absorbed into the bloodstream, 
leading to potential endocrine-disrupting effects. As a result, several countries, including Hawaii 
and some European nations, have proposed or enacted bans on certain sunscreen ingredients in 
an effort to protect both human health and marine ecosystems. 

The U.S. Food and Drug Administration (FDA) continues to evaluate the safety and efficacy of 
sunscreen ingredients, recommending that further studies be conducted to assess their long-term 
effects. In the meantime, physical sunscreens containing zinc oxide and titanium dioxide are often 
viewed as safer alternatives, as they are less likely to be absorbed into the skin and have a longer 
history of safe use. 

Conclusion 

Sunscreens play a crucial role in preventing sunburn, reducing the risk of skin cancer, and 
preventing photoaging. The development of broad-spectrum sunscreens that provide both UVB 
and UVA protection is essential for effective sun protection. New formulations, such as hybrid 
sunscreens and tinted options, offer greater convenience and additional benefits. Despite concerns 
over the safety of some sunscreen ingredients, they remain an indispensable part of a 
comprehensive sun protection strategy. For optimal efficacy, sunscreen should be applied 
generously, reapplied frequently, and complemented with other sun protection measures, such as 
wearing protective clothing and seeking shade. 
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