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ABSTRACT

Scattering of Sunlight effectively or to absorb the erythema part of the sun’s radiation is the main purpose of using
sunscreen. Avobenzone, octisalate, octocrylene, homosalate etc. are chemical ingredients and zinc oxide, titanium
are the mineral ingredients for protecting ultra violate (UV) radiation by physically reflecting or scattering the
incident photons which is protecting of skin. Sunscreen and sun blocker are totally different because sunscreen
absorbed the UV ray where as sun blocker literally blocks UV rays by forming of physical shield. But both are
protected our skin from UV ray. Sunburn, leathery skin, wrinkles, skin cancer, skin sensitivity is protected by
sunscreen because presence of tetracyclines, sulfa drugs, phenothiazines etc like chlorpromazine. Sunscreen is found
in different format such as lotion, gel, spray, cream, stick, lip bum etc. Increasing of Ca, Mg, Na: lignosulfonate help to
improvement quality value of SPF at tengkawang butter. Shoot up of SPF value has a friendly relationship with the
chromophore compounds in lignin. Recreational sunbathing and artificial tanning are caused for risk factors of skin
damage due to electromagnetic spectrum of UV. Pharmacological actions of sunscreen agents are broadly discuss in

this review article.
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History of Sunscreen: Using of sunscreen is a common
factor from ancient time. Searching from history, we came
to know that extract of rice bran, jasmine and lupine had
applied as a sunscreen by Egyptians from 4000BC. Lupine
lighten of the skin as a sun blocker, rice absorbs UV light
where as jasmine repair DNA.™ On 500BC In ‘Charaka
Samhita’, an ancient Indian medical literature, the
pushpanjan (Zinc oxide) was discovered which is
employed in physical sunscreens nowadays.’? In 1808,
Johan Wilhelm Ritter first discovered UV radiation.?
In1944 Benjamin Green, a pharmacist, developed
Coppertone suntan lotion, a more consumer-friendly
formulation.”  In 2018 Hawaii, octinoxate and
oxybenzone were banned due to coral bleaching as most
of the sunscreens had these two chemicals as an active
ingredient.®) In 2019, Matta and colleagues studied the
plasma concentrations of four commonly available
sunscreens (avobenzone, oxybenzone, octocrylene, and
ecamsule) that exceeded the level established by the
FDA.®! In2019 Sunburn alert stickers came into use
which indicates when it is time to re-apply the
sunscreen.[™ In 2020 Colourescience brush-on shield, the
only powdered sunscreen, recommended by the skin
cancer foundation for active use. It was recommended to
use alone or over make-up with one application alone.®

UV radiation: Spectrum of ultra violet ray spread 40-
400nm which is divided into Vacuum UV, Far UV,
UVC, UVB and UVA. The amount of exposure to UVA
usually remains constant, whereas UVB exposure occurs
more in the summer. The formation of matrix
metalloproteinase (MMPS) enzymes which is regulates
UVA up that degrade the matrix proteins elastin and
collagen. If it is prevented for use then wrinkling will be
increase. Both acute and chronic changes are occurred
due to radiation of damage skins which is penetrating
into the layer of skin and producing reactive oxygen. As
a result induce polymorphous light eruptions (PMLE)
insensitive skins.™® Nuclear and mitochondrial DNA
weaken, gene mutation and skin cancer, dysregulation of
enzymatic chain reactions, immune suppression, lipid
peroxidation or lipid membrane damage and photo
allergic and photo toxic effects are occurred due to the
radiation of UVA which is damage of antigen presenting
cell activity (APC) of the epidermal cells. UVB radiation
also impairs acute changes of pigmentation and sunburn
and chronic changes of immune suppression and
photocarcinogenesis. Sunburn is common in the United
States with 34.4 percent of adults affected.*Y) In Sweden,
children are frequently affected, and use of sunscreen
among children has been found to be protective.*?
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Figure 1:- Classification of sunscreening agents.

In modern age: Among cosmic ray, gamma ray, X-ray,
micro waves, radio waves, UV ray only UV ray does not
filtered out. Due to different UV wavelength causing
apart sun filters the components of sunscreen work in
thesaurus pathway. Active ingredient which is filtered
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the sun is generally 20% and formulation of stabilizers is
55% are found in sunscreen. Benzene ring compounds
such as avobenzene, homosalate, octinoxate likes
components which are using agent of sunscreen absorb
the photon, and convert light energy to heat energy.
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Figure:-2-Main benzene compounds use as a as a Figure:-3- Both pathway physical filters and

sunscreen.

chemical absorber is working into our skin.
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Due to flavor of PABA (4-aminobenzoic acid or p-
aminobenzoic acid) people sometimes developed a skin
allergy. Sun screen base must be stable and spread easily
and evenly on the skin. A 2021 law in Hawaii bans
where oxybenzone and octinoxate are using in as a coral
reef sunscreen because of bleaching components causes
diseases. Maximum time water is used as a solvent
sometimes oil may be used as a solvent in the component
of sunscreen. Using phenoxyethanol and tocopherol help
for preservation. Also emulsifiers, chelating agents, pH —
balancing agents, antioxidants also found as an
ingredients of sunscreen. Sometimes extra reagent is
used for protected from pollution or blue light.

The efficiency of sunscreens in protecting the skin from
the dangers of the sun is expressed in terms of the sun
protection value (SPF), which is defined as the UV
energy needed to produce a minimum erythema dose
(MED) on protected skin divided by the UV energy
needed to produce MED on unprotected skin.*¥l MED
was defined as the shortest time for the onset of
erythema due to UV radiation.?* * Titanium dioxide
(TiO,) which acts as a physical blocker, recently
announce by the International Agency for Research on
Cancer (IARC), which states that this substance is a
carcinogenic group that can trigger cancer in the body.™*®!
Lycopene, phenolic, cinnamic acid and myristic acid are

SPF. Lignin, a natural adhesive plant component,
presence of phenolic compound to bond with ketones
and intermolecular oxygen to protect against UV rays.
Kaolin, talc, zinc oxide (ZnO), calcium carbonate, and
magnesium oxide are physical blockers also.

Mechanism of action: Depending upon action of
blocking, reflecting and scattering of sunlight the
composition and mechanism of sunscreen are varying.
Physical blockers reflect or scatter light and chemical
blockers absorb high energy UV rays. Bemotrizinol,
avobenzone,  bisoctizole, benzophenone-3  (BZ3,
oxybenzone), and octocrylene, are broad-spectrum
agents and Ecamsule (terephthalylidene dicamphor
sulphonic acid), dometrizole trisiloxane, bemotrizinol,
and bisoctrizole are considered organic UVA
sunscreening agents also.

Researchers are postulating that the generation of
sunlight-induced free radicals causes changes in skin; use
of sunscreens reduces these free radicals on the skin,
suggesting the antioxidant property.*® Broad-spectrum
agents have been found to prevent UVA radiation-
induced gene expression in vitro in reconstructed skin
and in human skin in vivo.*

There are two keys for using Zinc is better than

main ingredients of natural SPFs. These natural avobenzone. Because Zinc can UV spectrum coverage
ingredients are found e tomatoes, green tea, shea butter and photostability is proven by FDA
and jojoba oil.'"! Additionally extraction from Shea nuts, ~ monograph.2%# 222
Tengkawang nuts, Cocoa butter is the good sources of
Compare study ZnO and Azobenzone
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Figure:4- The Zinc curve is greater than the area under the avobenzone curve which is indicating Zn is better

UV protection.

Photostability means how long sunscreen will act after
using. Avobenzone is not inherently photostable. It needs
additional chemical for photostability. Some source of
news it may concluded that (1) A 2008 study, 96.8% of
2,517 urine samples prove all common sunscreens
penetrated the stratum corneum but only oxybenzone.?!!
(2) A 2001 German study, pregnant or breastfeeding

woman should not use oxybenzone containing
sunscreen.? Initial research suggested that some form
of toxicity might be present as a result of oxybenzone
absorption.”??l A 2001 UK study found oxybenzone to
have a much higher rate of reactions compared with
other UV protectors.?*!
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The constructions of visible light controlled molecular
systems tetra-ortho-fluoro azobenzenes are a class of
photo switches which can be used to achieve spatio-
temporal control over the properties of chosen
biocompatibility. A photochemical property of tetra
fluoro azobenzene has photochromic system such as high
photostationary state distribution and long half lives in
both organic and water soluble whose functionazation
trehalose group to enable the uptake of the photo switch
in microbacteria which isolated total lipid extract,
attachment handles and water solubilizing groups, has a
chemical properties.

Molecular photoswitches are powerful tools to both
manipulate and study biological systems.[2425:2627.28]
Among those, azobenzenes are the most widely used
photochromic molecules, in particular due to the large
change in geometry and polarity they undergo upon
photoswitching.?829303L%21  ysing UV light for
photoswitching of the stable trans isomer to the
metastable cis isomer is one of the disadvantage of the
classical azobenzene photochromes. UV light is not
optimal for biological applications since it causes
damage to living cells and has a low penetration

depth.[3334%3%1 After a long adaptation the azobenzene
switch with visible light by separating the n—=n*
absorption bands of the two isomers 7383940411
Furthermore, the introduction of substituents in all
orthopositions to the azo-bond, such as methoxy, chloro,
or fluoro groups, results in n—n* band
separation.F’**4241  Both  for the tetra-ortho-
methoxy™®“% and the tetra-ortho-chloro system,84445]
the band shift is caused by geometry distortion
(nonplanar conformation) of the trans isomer.

Due to the favorable photochemical properties of tetra-
ortho-fluoro azobenzenes, it comes as no surprise that
this system has been most widely applied for various
biological targets, both as freely diffusing
effectors! 6474849501 a5 el as through incorporation into
proteins."*2%%1 Bioactive molecules containing the
fluorinated azobenzene were used to reversibly modulate
the circadian rhythm®, regulate the activity of the
carbonic anhydrase enzyme in vivo™ control the
activity of  muscarinic acetylcholine  receptorst®,
photoregulate transmembrane transport!”, as well as to
intercalate DNA.1%
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GED*Z:§ZN*N£3:2>*" f;;zc&ig:lfiﬁj;;"

% trans

- visible-light-responsive building blocks
- high photostationary state distribution
- long half-lives

- substituents that ensure easy
functionalization and water solubility

Wavelength (nm)

Figure-5: Molecular docking of Avobenzone.

It was reported by the Hecht group that the introduction
of an electron-donating group to the ortho-fluorinated
azobenzene in the para positions negatively influenced
the photochemical properties as the n—n* band separation
was smaller when compared to the unsubstituted parent
azobenzene.®>**I However, ortho-fluorination lowers the
energy of the n-orbital only for the cis isomer, which
causes the separation of the two n—=* transitions. Larger
overlap of the n—n* bands of each isomer results in a
lower photostationary state distribution (PSD) upon
irradiation. Electron-withdrawing groups (EWGSs) on the
other hand have the opposite effect as they help to lower
the energy of the trans isomer, thus resulting in a larger
band separation.’>*®! Often, fluorinated azobenzenes
feature impressively long half-lives, likely due to the
stabilization effect of the EWG fluoro substituents in the
cis isomer.>*®! From here, come to know the following
points:- (1)Effect of Functional Substituents on

Photochemical Properties.®” (2)Building Blocks with
Two Functional Moieties. (3)Photochemical Properties
in Water.®" (4) Incorporation of Azobenzene-Modified
Trehalose in Mycobacteria.?”]

Factors Determining Efficacy: The contribute to
effectiveness of sunscreen factors are determining SPF
and substantivity. UVB protection is measured by a
product’s SPF, which theoretically indicates that
products with high SPFs provide more protection against
hazardous effects of sunlight than those with low
SPFs.1%8

SPF = MED of protected skin/MED of unprotected skin
[MED = minimal erythemal dose].

[If a product with SPF 50 is applied, it will protect the
skin until it is exposed to 50 times more UVB radiation
than that is required to burn the unprotected skin.]
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There was a reduction in SPF of 38 and 41 percent after
four hours and of 55 and 58 percent after eight hours of
application of organic and inorganic sunscreen,
respectively.® Immediate pigment darkening response
is calculated as the dose of UVA required to produce the
effect with the sunsceening agent to that produced
without an agent.[*!

Pharmacokinetics: It was observed that lipid
microparticles loaded with ethylhexyl methoxycinnamate
(EHMC),  which  filters UVB, and butyl
methoxydibenzoylmethane (BMDBM), which filters
UVA, had reduced skin penetration, thus preserving the
UV filter efficacy and limiting potential toxicological
risks.®Y) Gonzalez et al® studied the percutaneous
absorption of BZ-3 after repeated whole-body
applications, with and without UV irradiation in 25
volunteers. They observed that large amounts of BZ-3 is
absorbed, accumulated in the body, and excreted, even
after five days after the last application.® In another
study,after 48 hours, the average amount of BZ-3
excreted in urine was 11mg (median=9.8mg). In some
volunteers, BZ-3 was excreted even after 48 hours. This
study showed that BZ-3 undergoes conjugation and
converts to a water-soluble compound. The age at which
liver attains maturity and is able to metabolize these
chemicals and conjugate is unknown. Therefore, it is
recommended that physical filters (i.e., zinc oxide,
titanium dioxide, ferrous oxide) be used in children.!®
Bz-3 is FDA approved for use in children above six
months of age. Janjua et al® studied the absorption of
sunscreens BZ-3, octyl-methoxycinnamate (OMC), and
3-(4-methylbenzylidene) camphor (4-MBC) from topical
application and their effects on the endogenous
reproductive hormones in 32 healthy volunteers. After
two-week, whole-body application, there was no change
in follicle-stimulating hormone (FSH) levels or
luteinizing hormone (LH) levels, but there was a minor
difference in testosterone levels. In men, a minor
difference in serum estradiol and inhibin B levels was
observed.[*

Sunscreens are generally available in cream, gel, lotion,
ointments, pastes, oils, butters, sticks, and sprays form.
Spray or gel-based sunscreens are preferred in oily skin
and acne. New sunscreens with microfine particles are
found to be safe and effective in patients with acne and
rosacea. Sunscreen filters are also added to hair care
prod[téé:]ts, such as shampoo, to minimize sun damage to
hair.

CONCLUSION

A significant protection to fibroblast cells against UVA
radiation has shown bacterial derived melanin. Benefit of
the use sunscreen to minimize occurrence of skin cancer
in people with fair skin. New technologies enhancing
sunscreen product designing and efficacy which
embraced as regulatory authorities reassign the
classification of sunscreen from cosmetics to therapeutic
drugs.
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