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The arrangement of nanoparticles of zinc oxide was orchestrated. These nanoparticles
of zinc oxide utilized for definition of sunscreen cream .sunscreen Cream planning was
made by blending oil organize and water arrange, at that point dynamic fixings to be
particular the combination of Avobenzone and Zinc oxide nanoparticles were included
antioxidant administrator of Beta carotene from carrot remove. ). Comparative creams
were besides made utilizing equations of F1, F2, F3, F4, F5, F6 and F7. The practicality
test for cream courses of action was drained vitro by testing the absorbance utilizing
UV-Vis spectrophotometer. Affirmation of SPF values was calculated by the Mansur
condition. The result of arranging of nanoparticles was investigation by utilizing DLS,
coming approximately nanosize of zinc oxide was 893.80 nm. The comes around of UV
revelation showed up that F6 cream made from combination of Avobenzone and ZnO
nanoparticles as energetic fixings utilizing antioxidant administrator of beta carotene
from carrot remove has the foremost critical SPF regard of 9.059.ZnOnps was not
analyzed by UV spectrophotometer .Which means coming almost SPF regard was not
included ZnO sunscreen category.

INTRODUCTION

radiation concentrated influencing on the

individual uncovered, and the person skin a

The sun's UV radiation has both positive and
negative impacts on wellbeing. The hurtful
impacts from exposures to bright (UV) radiation
shift concurring to the levels of UV, the term, the

sensitivity of the individual to UV. The bright
radiation (UVR) is isolated into three sorts
depending on  wavelengths

locale:  long
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wavelengths UVA (320-400 nm), medium
wavelengths UVB (280-320 nm), and brief
wavelengths UVC (200-280 nm). UVC is greatly
destructive to the skin. Luckily, UVC radiation is
totally ingested by ozone layer as well as
expansive amounts of the UVB radiation. As a
result, the UVR that comes to the earth’s surface
contains around 5% of UVB and 95% of UVA.
The ampleness of sunscreen is more often than not
shown by Sun Security Figure (SPF). Sunscreen
items got to contain SPF15 or higher. ZnO is one
of the physical sunscreens that does not encounter
chemical rot when revealed to UV radiation. ZnO
in nanometer degree as well has direct appearance
when associated on skin. In extension to ZnO,
Avobenzone and beta carotene in sunscreen has
fabric characteristics that are secure, viable, and
wide range. Sunscreen could be a cream or fluid
connected on the skin to ensure it from the
destructive impacts of the sun and expect sunburn.

Subcutaneous | ek
lager

Sunscreen to boot known as sun-cream, sun piece
or suntan moisturizer, can be a moisturizer, splash,
gel, foam follow or other topical thing that
acclimatizes or reflects many of the sun's shinning
(UV) radiation and subsequently makes a
distinction guarantee against sunburn.Skin is the
largest organ of the human body

e Accounts for 16-20% of body weight...it
weighs twice as much as your brain. For the
average adult human, the skin includes a
surface range of between 1.5-2.0 sq.mtrs

e The skin is composed of two fundamental
layers (regions)..Epidermis - outermost
layerDermis-underlying connective tissue.

e Subcutaneous fat (Hypodermis), inspite of its
near anatomic relationship and tendency to
reply together to pathologic forms, isn't a
portion of skin basic structure.

Fig.no.1 Anatomy of skin
things. Sunscreens are common supplements to

Sunscreen:-

Sunscreen, too known as sunblock or suntan salve,
could be a photo protective topical item for the
skin that retains or reflects a couple of the sun's
bright (UV) radiation and in this way makes a
difference ensure against sunburn and most
crucially maintain a strategic distance from skin
cancer. Sunscreens come as salves, showers, gels,
froths (such as an extended foam moisturizer or
whipped balm), sticks, powders and other topical
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clothing, especially shades, sunhats and
extraordinary sun defensive clothing, and other
shapes of photo protection. The two most common
physical sunscreens are the metal oxides titanium
dioxide and zinc oxide. They reflect photons
within the obvious light run, but work as chemical
channels within the UV extend. Titanium dioxide
retains up to 400 nm, and zinc oxide up to 370 nm.
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COMPOSITION AND
ACTION

MECHANISM OF

Sun screening masters contain titanium dioxide
(Ti02), kaolin, powder, zinc oxide (ZnO), calcium
carbonate, and magnesium oxide. More up to date
chemical compounds, such as bemotrizinol,
avobenzone, bisoctizole, benzophenone-3 (BZ- 3,
oxybenzone), and octocrylene, are broad-spectrum
operators and are viable against a wide extend of
sun oriented run both in test models and open air
settings. Composition and instrument of activity of
sun screening operators move from applying their
activity through blocking, reflecting, and
scrambling  daylight. Chemical
assimilate high-energy UV bars, and physical
blockers reflect or scramble light. Numerous

sunscreens

natural compounds are more often than not joined
into chemical sun screening masters to realize
security against a run of the UV range. Inorganic
particulates may scramble the micro particles
inside the upper layers of skin, in this way
expanding the optical pathway of photons, driving
to assimilation of more photons and upgrading the
sun assurance figure (SPF), coming about in tall
proficiency of the compound. Culminate
sunscreening specialists ought to be secure,
chemically dormant, nonirritating, nontoxic,
photostable, and able to supply total security to the
skin against hurt from sun fueled radiation. They
have to be be characterized in a cosmetically
palatable outline and fixings need to stay on the
upper layers of the skin without a doubt after
sweating and swimming. They have to be
moreover viably square both UVB and UVA
pillars, which is conceivable with a master that has
an SPF of 30 or more prominent. Sunscreens with
an SPF of 30 or more prominent that solidify
photostable or photostabilized UVA channels
(labeled as broad Spectrum within the US) are
more often than not perfect Sunscreens got to not
because it were secure the skin from the sun, but
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moreover minimize the aggregate wellbeing
dangers from sun harm caused over time.

Drug profile

1. Avobenzone

* Drug name - Avobenzone

« CAS - 70356-09-1

* (Category - Sunscreen agent

* TUPAC name - 3-(4-tert-Butylphenyl)-1-(4-
methoxyphenyl)propane-1,3-dione

* Molecular formula - C20H2203

* Molecular weight - 310.39 g/mol

*  Melting point - 81-86 °C

* Solubility - The solubility of avobenzone is
approximately 5 mg/ml in ethanol and
approximately 30 mg/ml in DMSO and DMF

* Molecular structure

Fig no.2 structure of avobenzone

2. Zinc oxide

* Drugname - Zinc oxide

« CAS-1314-13-2

* Category - Sunscreen agent

* Molecular structure - ZnO

* JUPAC name - Oxozinc

* Molecular formula - ZnO

* Molecular weight - 81.379 g/mol

*  Melting point - 1,975 °C

* Solubility - Itis insoluble in water but soluble
in dilute acids and bases
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3. Beta carotene

e Name- Beta Carotene
e CAS- 7235-40-7
» Category- Sunscreen agent and precursor of

vitamin A.
* Molecular formula- C40H56
« JUPAC name - 1,3,3-trimethyl-2-

[(1E,3E,5E,7E,9E,11E,13E,15E,17E)-
3,7,12,16-tetramethyl-18-(2,6,6-
trimethylcyclohexen-1-yl)octadeca-
1,3,5,7,9,11,13,15,17-nonaenyl]cyclohexene.

* Molecular weight - 536.8726 g/mol

* Melting point - 180 °C

* Solubility - Soluble in CS2, benzene, CHCI3,
ethanol Insoluble in glycerin

* Molecular structure of B carotene.
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Fig.no.3 structure of beta carotene

MATERIALS AND METHODS
Tools and Materials

The instruments utilized in this consider are as
takes after: X-Ray Diffraction (XRD), FTIR, UV-
VIS Spectrophotometer, ultrasonicater, broiler,
shower, stirrer, pH meter,
thermometer, mortar and pestle, descriptive adjust,
spatulas and aluminum upset. It too incorporates
dish sets which joins measuring utensil, measuring
container, mixing bar, dropper, measuring carafe,

water attractive

and funnel. The materials utilized in this consider
zinc sulfate, ammonium
hydroxide, ethanol, petroleum ether, avobenzone,
beta carotene, beeswax, liquid paraffin, zinc oxide

nanoparticles, borax, methyl paraben, rose oil, and

are as takes after:

water.
Procedures

Inside the mix of ZnO nanoparticles, 28gm of zinc
sulfate were blended with 50ml refined water.
These arrangement set on attractive stirrer with 80.
Incorporate
hydroxide until gooey suspension is shaped.
Accelerate was filtered, washed and dried utilizing
broiler, ultrasonicater, and centrifugation gadget.

slowly drop canny ammonium

Table no 1. Formula of synthesis of nanoparticles of zinc oxide.

Formulation F1 F2 F3 F4 FS Fé F7 F8

Zinc sulphate 3gm 3gm Sgm Sgm Sgm 12.5gm | 12.5gm 28gm
Ammonium 2ml 3ml 3ml 4ml Sml 7ml 10ml 25ml
hydroxide

Temperature 60°C 50°C 60°C 60°C 70°C 70°C 80°C 80°C
Stirring rate | 1200rpm | 1200rpm | 1200rpm | 1400rpm | 1400rpm | 1700rpm | 1900rpm | 1900rpm

The making of sunscreen cream started by
weighing materials that will be utilized. Water-
soluble (water-phase) materials such as borax and
water were mixed into holder and warmed to 70.
Though materials have a put to oil arrange such as
beeswax liquid paraffin and avobenzone were
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mixed and warmed at the same temperature of 70.
The water stage was at that point included steadily
into the oil organize and blending get ready was
performed to get homogenous cream planning. At
that point the energetic fixings (beta carotene and
ZnO nanoparticles) were included to the cream
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and re-stirred. The molded creams were emptied in
a holder and cooled to room temperature until
thickened cream arranging (F6) was gotten. The

same strategy is performed for creams
arrangement of F1, F2, F3, F4, F5 and F6, F7
concurring to the condition contained in Table 2.

Table no. 2 formula of cream

Ingredients F1 F2 F3 F4 F5 Fé6 F7
Zinc oxide 0.5 0.5 1 1 1.5 2 2.5
Avobenzone 0.3 0.3 0.3 0.3 0.3 0.3 0.3
Beta carotene | 2 drops | 2 drops | 2 drops | 2 drops | 2 drops | 2 drops | 2 drops
Beeswax 3.2 3.2 3.2 3.2 3.2 3.2 3.2
Liquid paraffin 10 10 10 10 10 10 10
Borax 0.16 0.16 0.16 0.16 0.16 0.16 0.16
Water 6 6 6 6 6 6 6
Methyl paraben | 0.02 0.02 0.02 0.02 0.02 0.02 0.02
Rose oil 2 drops | 2 drops | 2 drops | 2 drops | 2 drops | 2 drops | 2 drops
Evaluation of synthesized zinc oxide 290-320 nm in 1 cm quartz cell. Ethanol was

nanoparticles

Evaluation of organoleptic characteristics of
nanoparticles of zinc oxide was performed.
Furthermore particle size determination by stage
microscope, DLS and X-ray diffraction were also
evaluated.

Evaluation of sunscreen  organoleptic
characteristics and other relevant parameters.

The assessment of organoleptic characteristics was

performed. =~ Watched parameters included
coloration, odour, appearance, pH, and surface.
Moreover, consistency, spreadability and

homogeneity were moreover assessed.
Evaluation of the sun protection factor

To 1000 mg of sunscreen cream, 100 mL of
ethanol was included and traded into a 200 mL
volumetric jostle. The carafe was kept on ultra-
sonication for 10 minutes, and the substance sifted
utilizing a 0.45 A%m Millipore channel. An
aliquot of 5 mL was traded to a 25 mL volumetric
jar and the volume was adjusted with ethanol to a
final volume of 25 mL. The retention spectra of
tests in arrangement were gotten inside the run of
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utilized as clear. The absorption data were gotten
inside the expand of 290-320 nm each 5 min
interim and three judgments were made at each
point. A showcased sunscreen thing was as well
surveyed. The SPF of the characterized sunscreen
points of interest and the showcased definitions
were calculated utilizing Condition. The SPF of
each sample was determined with the data
obtained by spectrophotometric analysis, using the
Mansur equation:

SPF spectrophotometric= CF x) 290 EE (A) xI
(M) x Abs (»)

Where,

CF is a correction factor (equals 10);

EE (A) is the eritematogenic effect of radiation at
wavelength A;

I (A) is the intensity of sun light at wavelength A;
Abs (A) is the absorbance measured at wavelength
A.

Values of EE x I are constants which were
previously determined and reported.

Preparation of nanoparticles of zinc oxide

Zinc sulfate heptahydrate (ZnSO4 (H20)7) and
Ammonium hydroxide (NH40OH) were the two
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starting materials for the mix of ZnO
nanoparticles. The designed procedure for ZnO
nanoparticles by arrange precipitations strategy.
Zinc sulfate mix with refined water and make a
course of action of zinc sulfate. At that point
incorporate ammonium hydroxide drop adroit with
the help of appealing stirrer and lab stirrer.
Homogeneous suspension happens, at that point
sifting, washing and drying the course of action
utilizing ultrasonicator and centrifugation .after
drying the compound are zinc oxide nanoparticles.

Fig .no.5- precipitation method
Isolation of Beta carotene from carrot

40 gm carrot

l gride

add 240ml ethanol
‘ add 10ml water
beaker place in water bath for 1 hr
cover beaker with aluminium foil
10ml extract on separating funnel
$
add 10ml petrolium ether in same funnel
seprate bottom layer

beta carotene are present petroleum ether layer

Particle size determination by stage microscope
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Weigh 0.5 gm of cream

' in a porcelain dish

Heat gentali over a small flame until the base is completely volatiles
Increase the heat until all the carbon is removed dissolved

The residue in 10ml of 2M acetic acid and sufficient water to the produce 50 ml.

4

To the resulting solution add about 50mg of xynelol arrange the triturate sufficient hexamine to produce
violet — pink colour .

Add the further 2gm of hexamine and titrate with 0.1M disodium edetate until the solution becomes
yellow.

Acetic acid, x M: solution of any molarity x M
may be prepared by diluting 57 x ml (60 x g ) of
glacial acetic acid to 1000 ml with water.

Disodium Edetate, x M: solution of any molarity
X M may be prepared by dissolving 372.2 xg of
disodium edetate in sufficient water to produce
1000 ml.

Identification

the reside obtained in the assay is yellow when hot
and white when cool.

Fig no. 6 titration of zinc oxide cream yellow color

Table no 3. Mean of zinc oxide obtained
Sr.N Burret Readi M
. By 2l RESULT AND DISCUSSION
2 . ] .
3 8 ; 0.733 Evaluation of sunscreen cream:-

Organoleptic characteristics:-

* Appearance- creamy smooth

* Colour -white

* Odour-pleasant

* Texture-smoth

» Spreadability- easily spreadable
* PH-6.50

N

=74
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UV spectra of Avobenzone

Table no 4. Wavelength and abs avobenzone
| No. | Wavelength (nm ) | Abs |

t. J. of Pharm. Sci., 2025, Vol 3, Issue 7, 1507-1520 [Research

1 359.50 0.140
305.50 0.031

35
0.8 T T T

0.600

0.400F

Abs

0.200

0.000-

-0.073 L . :
200.00 300.00 400.00 500.00 600.00
nm

Fig .7- UV spectra of Avobenzone

FTIR analysis

Transmittance [%)
92 93 94 95 96 97 98 99
L

T T
3500 3000

T T T T
2500 2000 1500 1000

Fig.no.8-FTIR analysis graph of Avobenzone

Table no 5. Wavelength and abs Beta carotene

No. | Wavelength ( nm ) Abs
1 490.00 0.743
2 470.60 1.198
3 446.40 1.062
4 493.00 0.726
5 456.20 1.012

INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES

1515 | Page



Karishma Shinde, Int. J. of Pharm. Sci., 2025, Vol 3, Issue 7, 1507-1520 [Research

o Il

: 1-11 - - )
00 - Mom o m (T o

Fig.no 9- UV analysis graph of extracted beta carotene

SPF determination Tab.no.6 The value of Erythrmogenic Effect (EE)
Is Constant
SPF spectrophotometric= CF xY200°*" EE (\) %I Wavelength() | EEQ) xI(2)
(V) x Abs () 290 0.0150
295 0.0817
Where: 300 0..2874
' 305 0.3278
* EE (A): Erythemal effect spectrum; g }2 géggg
* I (A): Solar intensity spectrum; 320 0:0180

* Abs (A): Absorbance of sunscreen product;
» CF: Correction factor (=10)

Fig no. 10 images of marketed product SPF 15, 25+, 50 and formulated sunscreen respectively

Tab no. 7 Absorbance of marketed product (SPF 15)

wavelength 5 10 15 20min 25 After 3 EE() XI(A | EE(M) xI(A )X Abs(n
min min min min hrs ) )
290 1.723 | 1.701 1.763 | 1.743 | 1.828 1.782 0.0150 0.026
295 1.641 | 1.684 | 1.699 | 1.716 | 1.623 1.850 0.0817 0.140
300 1.770 | 1.758 | 1.664 | 1.719 | 1.755 1.786 0.2874 0.494
305 1.610 | 1.644 | 1.930 | 1.689 | 1.657 1.866 0.3278 0.553
310 1.786 | 1.872 | 1.840 | 1.898 | 1911 1.865 0.1864 0.353
315 1.796 | 1.660 | 1.775 | 1.868 | 1.801 1.920 0.0839 0.156
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| 320 [1.782] 1.827 [ 1662 | 1.798 | 1.744 | 1875 | 0.0839 | 0.150 |
Calculations: =10 x 1.852
SPF spectrophotometric = CF x ) EE (A) x SPF =18.52

1 (1) x Abs (L)

Tab no. 8 Absorbance of marketed product (SPF 25)

Wavelength | S min | 10 min | 15 min | 20 min | 25 min | After 3 hrs | EE(AD) XI(A) | EE(A) xXI(A )%

Abs(}.)

290 1.802 | 1.701 | 1.783 | 1.843 | 1.768 1.752 0.0150 0.0286

295 1.724 | 1.884 | 1.899 | 1.796 | 1.892 1.875 0.0817 0.1608

300 1.831 | 1.758 | 1.769 | 1.869 | 1.776 1.673 0.2874 0.5598

305 1.809 | 1.844 1.830 1.779 1.810 1.792 0.3278 0.6264

310 1.796 | 1.872 1.740 1.898 1.791 1.764 0.1864 0.3666

315 1.785 | 1.869 1.875 1.746 1.820 1.822 0.0839 0.1668

320 1.810 | 1.784 | 1.762 | 1.865 | 1.856 1.768 0.0180 0.0353
Calculations: =10 x2.267

SPF spectrophotometric = CF x ) EE (A) x SPF =22.67

1 (1) x Abs (L)

Tab no. 9 Absorbance of marketed product (SPF 50)

wavelength | 5min | 10 15 20 25 After3 | EEQ) xI(. |  EEQ) xI(h)x
min min min min hrs. ) Abs())
290 1.9765 | 1.769 | 1.854 | 1.978 | 2.135 2.289 0.0150 0.0296
295 1.894 | 1.982 | 2.348 | 1.980 | 1.957 2.283 0.0817 0.1617
300 1.889 | 1.898 1.798 | 2.102 | 1.869 1.986 0.2874 0.6041
305 1.992 | 2.015 1.965 | 2.240 | 1.981 1.976 0.3278 0.7342
310 2.105 | 1.052 | 1.776 | 1.989 | 2.398 1.936 0.1864 0.3707
315 1.965 | 2.130 | 1.842 | 2.140 | 1.797 2.113 0.0893 0.1816
320 1.782 | 1.872 | 2.192 | 2.250 | 1.822 1.813 0.0180 0.1858

Calculations: =10 x2.267

SPF spectrophotometric = CF x ) EE (A) x SPF =22.67

1(A) x Abs (A)

Tab no. 10 Absorbance of formulated sunscreen

Wavelength | Smin | 10min | 15min | 20min | 25min | After 3 hrs | EE(A) XI(A) | EE(A) xI(A )%
Abs())
290 1.390 1.418 | 1.428 | 1.436 | 1442 1.774 0.0150 0.0214
295 1.436 1.466 | 1.478 | 1.486 | 1.494 1.730 0.0817 0.1214
300 1.490 1.526 | 1.536 | 1.544 | 1.552 1.634 0.2874 0.4414
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305 1.568 1.602 | 1.616 | 1.626 | 1.634 1.780 0.3278 0.5296
310 1.666 1.704 | 1.714 | 1.730 | 1.734 1.766 0.1864 0.3194
315 1.728 1.766 | 1.778 | 1.790 | 1.800 1.684 0.0839 0.1490
320 1.704 1.746 | 1.638 | 1.774 | 1.780 1.744 0.0180 0.0316
Y= 1.613
Calculations: 0.0839*0.889 0.0745
0.0180*0.879 0.0158

SPF spectrophotometric = CF x > EE (A) X
I (A) x Abs (A)

=10x1.613
SPF =16.13

For determination of SPF the formulation and
marketed product sample placed under UV
Cabinet

Fig no. 11 samples placed under UV cabinet (after)

Fig no.12 sample placed under UV cabinet for
3Hrs (before)

Tab no. 11 Calculation using formula.

EE(X) xI(. )x Abs(.)
0.0150%0.714 0.01071
0.0817%0.739 0.06037
0.2874%0.767 0.2207
0.3278*0.808 0.2648
0.1864%0.851 0.1597
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SPF spectrophotometric= CF x¥,4,"2 EE(N) () )x Abs(A

>, =10 *0.9059
=9.059

UV analysis procedure perform using ethanol as a
solvent. Formulated cream contain zinc oxide are
insoluble in ethanol, that is the SPF of formulated
cream are show the absorbance of avobenzone and
beta carotene only.

CONCLUSION

The appear consider effectively defined a
sunscreen cream uniting zinc oxide (ZnO)
nanoparticle, and beta carotene
extricated from carrots as energetic fixings. Zinc

avobenzone,

oxide nanoparticles were synthesized employing a
precipitation methodology and characterized for
atom degree and other physicochemical properties.
Among the diverse points of interest (Fla, F7),
definition F6, which combined ZnO nanoparticles,
avobenzone, and betacarotene, shown the most
raised sun affirmation calculate (SPF) regard of
9.059 as calculated utilizing the Mansur condition.
The assessment of organoleptic characteristics
asserted the physical relentlessness and classy
ampleness of the cream. Be that because it may,
due to the insolubility of ZnO in ethanol (utilized
as a dissolvable in SPF testing), the SPF values on
a very basic level reflected the commitments of
avobenzone and beta carotene, not ZnO.
Consequently, though the closeness of ZnO
nanoparticles may update the by and large UV
affirmation through physical blocking, their affect
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was not totally captured inside the
spectrophotometric SPF analysis. Overall, the
consider highlights the potential of uniting
characteristic cancer anticipation operators and
nanotechnology into sunscreen subtle elements for
moved forward photo assurance. Help considers
almost utilizing reasonable solvents and in vivo
testing procedures are endorsed to totally evaluate
the synergistic impacts of ZnO

nanoparticles in sunscreen things.
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