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Abstract: -

Sunscreen is a chemical substance that helps in UV radiation protection. The ultraviolet (UV) rays primarily causes sunburn,
however Ultraviolet may do more harm to the skin . The optimal sunscreen will block both wavebands. It has been established
that ultraviolet light can lead to skin conditions such as sunburn and the associated symptoms of extended exposure. According to
reports, sunscreens' ability to absorb, reflect, and scatter UV light helps to lower the occurrence of skin conditions such as sunburn,
aging skin, and immunosuppressive illnesses. In addition to ordinary organic and inorganic UV filters, many commercial products
are now made using hybrid and botanical constituents in conventional formulations (stick, gel, spray, and emulsion). .. Topical
sunscreen use is the most efficient way to prevent sunburn. (together with avoiding extreme sun exposure). The results showed
that the sunscreen lotions were stable, non-mutagenic, and had an SPF appropriate for normal skin. The objective of this review
study was to provide a scientific explanation for the classification, formulation, quality control, and assessment of sunscreen
use.Numerous issues have arisen with sunscreen use, such as the potential to cause photoallergic dermatitis, pollution of the
environment, and insufficient production of vitamin D. As a result, customers should effectively use the right items to enhance
sun protection. in addition to avoiding sunscreen's negative effects. In an era marked by heightened awareness of sunrelated skin
damage and the ever-present need for effective sun protection, the realm of sunscreen development continues to evolve. Amid this
evolution, semi-synthetic sunscreens have emerged as a focal point in the quest for safer and more efficacious sun protection. This
comprehensive review seeks to shed light on the multifaceted landscape of semi-synthetic sunscreens, exploring their synthesis,
efficacy, safety, applications, challenges, and promising future directions.In the introductory segment, we illuminate the
significance of sunscreens in safeguarding the skin from the detrimental effects of ultraviolet (UV) radiation. Within this context,
semi-synthetic sunscreens, representing a fusion of natural and synthetic components, offer distinct advantages that merit in-depth
investigation.This review methodically investigates the chemical composition and synthesis methods of semi-synthetic
sunscreens, highlighting their innovative characteristics when compared to traditional organic and inorganic sunscreen
formulations. We delve into the efficacy evaluation, considering factors such as Sun Protection Factor (SPF), broad-spectrum UV
protection, and photostability to comprehend the protective capabilities of these formulations.

Introduction:-'-*1

The human body, in general, ages over time. Several inherent and extrinsic mechanisms cause ageing on a molecular level,
resulting in malfunctioning of various bodily activities. As a result, the cutaneous changes linked with aging occur. Intrinsic ageing
is caused by the body's natural aging process, which is influenced by hormonal and vascular changes. Extrinsic photoageing occurs
when intrinsic alterations are amplified by external factors, most notably overexposure to UVR.

When the skin is exposed to hazardous UVR for an extended amount of time, it can cause serious damage to the skin by
releasing free radicals, DNA breakage, and other factors that cause sunburn, pigmentation, wrinkles, dermatitis, urticaria, ageing,
immunological suppression, and, eventually, skin cancer . As a result, while complete avoidance of sun radiations is not possible
or advisable, exposure must be balanced in order to protect the skin from the harmful effects of the rays . Sunscreens and UV
filters have shown to be a wise investment throughout the years
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The fundamental aim of this comprehensive review is to elucidate the multifaceted realm of semi-synthetic sunscreens,
encompassing their intricate synthesis, multifarious efficacy assessments, safety paradigms, applications across clinical
dermatology and cosmetic formulations, associated challenges, and the prospective trajectory of this nascent field.

This discourse commences with an exploration of the intricate chemistry underpinning semi-synthetic sunscreens. This scrutiny
shall unravel the nuances of their compositional intricacies and their synthesis methodologies, illuminating their scientific
underpinnings.

The focus then transitions to their photoprotective efficacy, meticulously scrutinizing parameters such as Sun Protection Factor
(SPF), broad-spectrum capabilities against UVA and UVB radiation, and the durability of photoprotection under varying
photostress conditions. An exhaustive analysis shall ensue to gauge their proficiency in countering the deleterious effects of UV
irradiation on the skin.Safety, in the context of dermal application, assumes paramount significance. An in-depth assessment of
the safety profile of semi-synthetic sunscreens will scrutinize potential dermatologic irritants, allergenicity, and the prospect of
cutaneous toxicity. In parallel, environmental ramifications shall be considered, with a particular focus on the implications for
ecosystems, including the ongoing discourse concerning the protection of coral reefs.

Diverse applications shall be delineated, encompassing both clinical dermatologic use and formulations within cosmetic
dermatology. These formulations' versatility shall be emphasized, illuminating their adaptability to meet the manifold requisites
of skincare regimens spanning daily photoprotection to specialized sunscreens for outdoor pursuits.Simultaneously, the review
shall delve into the overarching challenges inherent to semi-synthetic sunscreens, encompassing the economic viability of
largescale production, stability assessments under varying environmental conditions, and complexities associated with
formulation optimization.Furthermore, an in-depth comparative analysis shall contrast semi-synthetic sunscreens with their
traditional counterparts, encompassing aspects of efficacy, cosmetic appeal, and their ecologic footprintThe narrative concludes
with a forward-looking perspective, dissecting future trends and research pursuits in the realm of semi-synthetic sunscreens. This
exploration will encompass cutting-edge developments in formulation technology, sustainability considerations, and the emergent
synergy with adjunctive skincare products. Moreover, the evolving contours of consumer preferences, predicated upon the
inclination towards natural, environmentally responsible products, will be deciphered, offering insight into marketplace dynamics
and industry
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(Fig.No.1)-Effect of UVB and UVA rays on skin

paradigms.In summation, this comprehensive review endeavors to empower clinicians, researchers, and industry stakeholders with
a nuanced comprehension of semi-synthetic sunscreens' intrinsic attributes. This exegesis, founded upon the scrutiny of their
synthesis, efficacy, safety, applications, impediments, and future trajectories, seeks to catalyze informed discourse on augmenting
sun protection. In doing so, it strives to safeguard the integumentary well-being of individuals in an era where solar mindfulness
is paramount, all while catalyzing the exploration of semi-synthetic sunscreens as a sustainable and efficacious sentinel in the
dynamic milieu of dermatologic and cosmetic dermatology.
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Historical perspective of sunscreen use:-

Most likely, our early African ancestors of Homo sapiens had dark skin and the innate ability to produce melanin to protect
themselves from the sun. Approximately 60,000 years B.C., during their gradual northward journey, the first humans discovered
a cooler, less solar-radiant environment.

They thus started dressing themselves in the skins of the prey they had killed.

Sun protection was another virtue that man gradually lost, along with his natural skin pigmentation that served as a sunscreen.
Afterwards, ancient populations in Egypt and the Middle East developed the ability to make cotton from vegetable fibers and
tailor their garments. Together with a map showing the radiation received from the sun at various latitudes, we can see in the chart
that was modified from the many migrations over time.Even yet, the ancient Greeks utilized robes to cover their bodies when
participating in many events, such as the Olympic Games, in which they went nude. In essence, the Roman Empire persisted in
these same values while being increasingly civilized and adjusting to the unique environmental conditions of Britain, Normandy,
and Constantinople.more advanced and tailored to their own geographic climate like Britain, Normandy, or
Constantinople.However, because of Christianity and the Inquisition's severe religious beliefs, the western way of life underwent
significant upheaval during the Middle Ages. The human body was completely veiled and turned wicked. Linen had to destroy
even the artwork.

and thus shielded from radioactivity! And up until the Victorian era and the nineteenth century, this state of affairs remained mostly
unchanged.Thus, the XXth century and World War I were upon us. White skin has become unattractive after the war. A new era
began with the desire to live in harmony, encounter novel feelings, and fully savor life. It was trendy to associate youth, leisure
time, and tanning with being in excellent health. The only thing that helped skin stay protected from UV rays was rehydration
through emulsions, the first of which was Nivea Créme.

Those positive messages about youth, happiness, and health were obviously evident in advertisements. Oils first were available
as cosmetics around 1930, but they provided no actual defense against sun exposure. Sunbathing may be happy, according to
Eugene Schueler, the founder of L'Oreal, who discovered this while sailing his boat L'Edelweiss between Brehat and Dinard.
After testing several oils that were on the market at the time, he discovered that none of them satisfied him. He created Ambre
Solaire, the first "filtering" oil, to replace outdated homemade formulas made with oil from olives and iodine tincture. Similar
items were also being produced by other brands.During the height from World War II, when soldiers in the region were likely
beginning to realize the risks of excessive sun exposure, Benjamin Green created the first popular sunscreen. The product acted
as a physical UV radiation blocker, although its efficacy was limited. It was a red, gelatinous material that looked like petroleum
jelly. After Coppertone obtained the patent and began marketing the ingredient, sales of this product skyrocketed.Franz Greiter, a
scientist, may have created the first potent sunscreen in 1946. Gletscher Créme was its name, and it served as the foundation for
Piz Buin, a sunscreen product marketer that is still in operation today. Schulze is credited with developing the idea of SPF in 1956.
After Coppertone obtained the patent and started selling the chemical, sales of this product took off.

There isn't much written about how prehistoric societies protected themselves from the sun. But since the Middle Ages, sunscreens
have been used to minimize the damaging effects of the sun on skin. Women used a variety of natural items as sunscreens in
ancient Egypt. They contain, among many other things, rice bran extract, limestone powder and clay, almond oil, sobar, yasmeen,
tirmis, and zaytoon. After learning about the sun's detrimental effects, the Greeks and other Mediterranean communities created
unique hats to protect themselves from the sun's rays Documentary proof of oil consumption during the Greek Olympics exists
Numerous more texts show that society is fully aware of the link between prolonged sun exposure and aging or physical changes.
In order to shield a patient suffering from eczema from damaging UV light, acidified quinine was employed in the 1880s.The
primary purpose of clothing design in medieval societies was to accommodate the local climate. Tropical cave drawings show that
the ancient Egyptians covered just specific body parts. The red Indians coated themselves with red ochre for beauty purposes,
most likely without realizing its sun protection benefits, while the Tibetans used to put tar and herbs all over their skin. As early
as 2000 BCE, the Burmese society also used plant extracts as cosmetics . The Masai people of East Africa have traditionally
applied red ochre to their faces and hair for aesthetic purposes, but they are unaware of the skin protection this practice provides.
According to local legend, the Kikuyu people of Kenya used to cover their exposed body parts with clay to protect themselves
from the sun's harmful rays while they went about their agricultural tasks as villagers.
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(Fig.no 2) -Historical perspective of sunscreen

Penetration capacity and Effects of UVR:-'"

Sunlight exposure causes biological molecules to interact with it, leading to either temporary or permanent alterations in the
molecules. The layers of the skin include a number of chromophores, or

light-absorbing molecules, which can cause photodamage. UVR (UVA, UVB) and visible light are the two main categories used
to describe the solar radiations that influence the skin.

1)UVB rays (280-320 nm) have an impact on the upper border of the dermis as well as the basal layer of the epidermis. The
chromophores found in the epidermis's growing cells absorb these radiations, primarily the DNA that causes sunburn. - With
shorter wavelengths, UVB rays are the fiery daredevils that target the epidermis, the outer layer of skin, making a loud entrance.
They are the source of that scorching sunburn and have the ability to manipulate the DNA in your skin in a way that raises the risk
of skin cancer. On the plus side, they aid in the production of vitamin D in your skin.These two UV aggressors can cause skin
problems, therefore it's critical to protect your skin with sunscreen to ward them off.Recall that it functions as your skin's
concealing superhero armor, protecting you from the sun's UV rays.

2)UVA radiations (320—400 nm) have a greater capacity for penetration than UVB radiations. These rays enter the dermal layer
and interact with the proteins elastin and collagen, which are known to be structural component of the skin. With their lengthy
wavelengths and ability to discreetly penetrate deep into your skin, UVA rays are like sly ninjas. Their specialty is causing
premature aging, like a magician revealing wrinkles, fine lines, and age spots where you least expect them. !
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UV protection :-

Physical sun protection techniques include protective clothes, sunglasses, caps and an umbrella. Avoiding sunlight at specific
times of the day is another way to protect the skin against UVR. With this, sunscreens are the most popular and widely used
sunblock due to their ease of application and better level of protection.

Suncreen Cream:-

Sunscreens work by shielding the skin from the UV radiation of the sun. These are typically applied to sun-exposed skin in order
to absorb or disperse the sun's rays before they enter the body. They harm the cells' integrity, resulting in early skin aging that can
be accompanied by drooping, wrinkles, pigmentation, hyperplasia, and other issues. Sunscreens have helped to mitigate the
harmful effects of UV radiation to some extent. A topical substance called sunscreen is intended to protect your skin from the UV
(ultraviolet) rays from the sun. It acts as a crucial protection mechanism for the health of your skin by forming a barrier that shields
it from the sun's rays.Sunscreen functions by utilizing a blend of chemical and physical substances that can absorb, scatter, or
reflect ultraviolet light. These ingredients are combined to create lotions, creams, sprays, or gels that are easy to use and leave
your skin with a protective barrier.

The effectiveness of sunscreen is typically measured by its Sun Protection Factor (SPF), which indicates the level of UVB
protection it offers. A higher SPF implies greater protection against UVB rays, but it's important to choose a broad-spectrum
sunscreen to ensure protection against both UVA and UVB rays.Sunscreen is a crucial tool in safeguarding your skin's health and
preserving its youthful appearance. Regular and proper use of sunscreen is essential, especially when spending time outdoors, to
mitigate the risks associated with sun exposure.
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(Fig.No.4)-Skin without and with sunscreen
Ideal properties of sunscreen:-

Inertness, non-irritability, photostability, and compatibility with other components.

Low viscosity to promote good spreadability, aesthetic appeal, small particle size, waterproof capabilities, adequate solubility, and
non-odorous are all physical properties.

Functional characteristics include the ability to guard against a wide range of wavelengths and low systemic absorption through
the skin to reduce sensitization.

An ideal sunscreen must absorb the sunburn-causing rays, often in the 2900-3300 A ° range, and be stable in the presence of the
sunlight to which it is expected to demonstrate its efficiency.

If the molecule degrades and becomes unstable, the by-product should have an absorption capacity of 2900-3300 A °.
Decomposed materials should not be poisonous or annoying.

It should be neutral in nature and unaffected by the presence of an acid or a base.

It should also be soluble in the ointment base in which it is formulated and not easily washed away with water or perspiration. A
non-volatile substance will be suitable to prevent evaporation during application.

Classification of Sunscreen:-="-13!

Sunscreens are broadly characterized as either topical or systemic based on their mechanism of delivery. Based on their method
of protection, topical sunscreens are further classified into two types: organic and inorganic chemicals. Sunblocks are another
name for inorganic sunscreens.
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(Fig.No.5):-Classification of sunscreen

A)Organic sunscreen:-

These are typically aromatic compounds with a carbonyl group attached. They are roughly grouped into three types based on the
range of protection: UVB (290-320 nm), UVA (320-400 nm), and broad-spectrum sunscreens (290-400 nm). Organic sunscreens
that protect against UVB rays include (PABA) and its derivative padimate O. salicylates such as octisalate and homosalate,
cinnamates such as octinoxate and cinoxate, octocrylate, benzsulidone, and dibenzoylmenthanes. Benzophenones, oxybenzone
and sulisobenzone, avobenzone and meradimate, methyl anthranilanate and ecamsule are all UVA filters. Besoctrizole and
silatriazole are examples of broad spectrum organic filters that protect against both UVA and UVB rays.

B)Inorganic sunscreen:-

UV rays are scattered and reflected back into the environment by these particles. They function as a physical barrier to ultraviolet
and indent ultraviolet light. Titanium dioxide and zinc oxide are the most regularly used particle sunscreens. Because they span
the whole UV spectrum, they are dubbed broad spectrum. Inorganic sunscreens are sometimes known as sunblocks, a name derived
from their photoprotection mechanism. C)Systemic sunscreen:-

These are sunscreens that are absorbed into the body and accumulate in the skin, providing UV protection. Fig4 depicts some
common examples from this category The usage of systemic sunscreens in daily life is low,As a result, the focus of this article is
on topical sunscreens dominate the market.

SPF testing and claims:-['*16!

According to Commission Recommendation 2006/647/EC, a sunscreen product must have a minimum efficacy to provide adequate protection
against both UV radiation. While standardised testing methods should be used to quantify the level of protection, in-vitro testing methods
should be preferred, and photo-degradation should also be considered. The international SPF test method is utilized for the testing, representing
international collaboration between Europe (COLIPA), Japan (JCIA), South Africa (CTFA -SA), and the Cosmetic, Toiletry, and Fragrance
Association (CTFA). The minimal erythemal dose (MED) will be determined on both exposed and protected skin. The sun-protective factor is
defined as "the ratio of minimum erythemal dose (quantity of erythema-effective energy) on skin protected by a sunscreen product to the
minimum erythemal dose on the same unprotected skin. For the SPF calculation, 10 to 20 valid results are sufficient, with the valid findings
falling within the 95%confidential interval. The efficacy of sunscreen products is determined by how well they are applied and reapplied to
the skin, as well as the amount of sunscreen used (approximately 36 grams). If less sunscreen cream is applied to the skin, the level of protection
will be reduced, which should be explicitly mentioned on the labeling. It is prohibited to make claims such as "100% UV protection" ("sun
blocker") or "no need to reapply." Sunlight should be avoided by babies and young children. The labeling categories are low, medium, high,
and extremely high.
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Labelling of sunscreen product:-

(Table no.6)™

Level of protection Sun Protection Factor (Label) UVA protection factor
Very high SPF 50+
High SPF 30, 50
1/3 of labeled SPF
Medium SPF 15, 20, 25
Low SPF 6, 10

Marketed product:-

The formulation of papaya sunscreen créme is good for skincare. It is the best papaya cream for face because of the papaya
extracts. Natural UVA and UVB sun ray protection is provided by the extracts. The papaya creme also protects your skin from
freckles and blemishes. 1)Papaya sunscreen:-

>
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(Fig no.7) -Papaya sunscreen

2)Himalaya sunscreen:-

Himalaya's Protective Sunscreen Lotion is a dual-action product that both protects and nourishes your skin from dangerous UV
radiation. Before going outside during the day, liberally apply Protective Sunscreen Lotion to exposed skin, particularly the face,
neck, and arms.Sun protection for the skin.

Natural substances were used.

It provides sun protection

IINRD2311017 |

International Journal of Novel Research and Development (www.ijnrd.org)



http://www.ijrti.org/

12023 | ISSN: 2456-4184 | [J]NRD.ORG

BZ <
“amalava
SINCE 1930

Protective

Sunscreen

SPF 15 N
Protective
unscreen
Lotion
SPF 15
WA & Uve w wih

. Lot
Cinnabloc™
8 Pt s

/A & UVB protection with
klhrqugh herbal extract
Cinnabloc
(U5 Putent Pancng)

M‘nm:"";q

Fig No. 8 Himalaya Sunscreen

3)Lotus safesun:-

In Indian conditions, Lotus sunscreen SPF 30 is suited for all skin types. It protects the skin from UVA and UVB damage and

helps to prevent the appearance of early signs of aging. This sunscreen also shields the skin from pollution and environmental
aggressors. v
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(Fig.No.9)-Lotus sunsafe

4)m caffen sunscreen:-

A lightweight, oil-controlling sunscreen with broad-spectrum protection and no white cast! Coffee Sunscreen SPF 50 PA++ has

powerful UV Filters that protect the skin from harmful UVA and UVB radiation. Caffeine, which is high in antioxidants, heals
and reduces solar damage to prevent premature aging.
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(Fig.No.10)-mcaffiene sunscreen

Notification of sunscreen product:-'"!

A sunscreen product has been notified.

Before a sunscreen product may be sold, it must be registered with the Cosmetic Products Notification Portal (CPNP). For
such notification, the following information is required:

The name of the sunscreen product and its category

The address of the responsible person (access to the production information file) The

nation

The names of all member states where the sunscreen product will be marketed

Contact information

Nanomaterials information (if appropriate)

Substance name and categorization (INN, CAS, and EC number)

Medical attention in the event of an emergency.

Labelling and advertising:-13!

The sponsor is responsible for ensuring that the labeling and advertising of the sunscreen products adhere to legal regulations.
The Labelling Order ,Therapeutic Goods Advertising Code Australian/New Zealand Standard AS/NZS, and Required Advisory
Statements for Medicine Labels (RASML) form the foundation of all requirements for the labeling and advertising of therapeutic
sunscreen products. Cosmetic sunscreen products are not covered by RASML or the Therapeutic Goods Advertising Code. The
label of therapeutic sunscreen products must provide the following information:- Printed letters: clear, legible, and distinctive
Letter height

Printed or safely added on the container

During use, it should not become detached or unreadable

Opening of the container: label should not be damaged or removed

Avoidance of confusion by any other label or object

The labeling does not include claims, statements, or pictures that:- lead to

irresponsible and fanciful expectations about the product's effects; are

untrue, one-sided, or misleading the user;

abuse the user's faith and inexperience, or use language that triggers anxieties

support or are likely to support improper use; and the sunscreen product is

failsafe, infallible, magical, and always effective.
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(Fig.No.11) - The process of formulating sunscreen products.

Sunscreen Features-

Lowers the risk of skin cancer

Use sunscreen for protection from sunburn.

Reduce irritation and redness.

Stay far from blotchy skin and hyperpigmentation. Minimize
DNA damage

Slow down the occurrence of wrinkles and fine lines.

Challenges in formulating sunscreen agents:-*-%"!

Even if the primary goal of developing an effective sunscreen is to protect the bare skin from the impacts of sun rays, there are
numerous challenges that govern the effective use of sunscreen all over the world. These difficulties may be caused by
geographical location, lifestyle diversification, environmental safety concerns, and regulatory agencies controlling and regulating
the use of certain components in specific cosmetic products owing to unpleasant reactions. Because of these differences, cosmetic
sunscreen products are constantly scrutinized by regulatory bodies for their safety and efficacy; and in the midst of all these
controversies, the demand for a better sunscreen is high because it not only protects the skin from acute skin damages but also
from various high-risk damage like DNA damage, which results in premature ageing, wrinkling, and ultimately skin cancer. The
solubility of such compounds remains a concern when developing a sunscreen product. Some chemicals dissolve in the oil phase,
whereas others disperse in the water phase. Aqueous-based formulations have lower water resistance, whereas oil-based
formulations offer stronger water resistance and safety but lower visual elegance due to the greasy look

Another issue is environmental safety and toxicity. When sunscreen ingredients are washed into bodies of water, aquatic species
suffer as a result of the poisonous compounds that accumulate in the water. The degradation of aquatic flora and fauna is a big
problem since it can harm multiple species in the food chain directly or indirectly.

Conclusion: -

In conclusion, this review of sunscreens highlights their crucial role in protecting our skin from harmful UV radiation. Sunscreens
are a cornerstone of sun safety, helping to prevent sunburn, premature aging, and reduce the risk of skin cancer. It is essential to
select a sunscreen with broad-spectrum protection, sufficient SPF, and tailored to your skin type and needs. Moreover, the
application of sunscreen should be part of a broader sun protection strategy, including seeking shade, wearing protective clothing,
and avoiding peak sun hours. While sunscreens are highly effective, they should not be solely relied upon. Regular use of
sunscreen, coupled with these other sun safety measures, contributes to healthy skin and reduces the risks associated with sun
exposure. Pharmaceutical scientists understand the fundamental principles of topical medications and can create sunscreens that
meet all safety, quality efficacy, and consumer acceptance standards. With new technology, sunscreen formulations are always
evolving.

Technologies that improve product design and efficacy. Integration ofConcepts of quality by design in the development of
sunscreen products are being accepted as regulatory authorities reassign the classification. Sunscreen diversification from general
cosmetics to therapeutic drugs.
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