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Abstract: The effectiveness cream nanobetacorotene (nanosuspension) had been evaluated. This research aims to ensure which
one between nanobetacarotene that was better to be produced as a cream after 28 -day observation. The manufacture of
nanoparticles is carried out by the ionic gelation low energy method. The characteristics of the nanoparticles tested include
particle size and distribution, zeta potential, nanoparticle morphology, encapsulation efficiency The prepared concentrations
betacarotene were 0.1%, 0.3%, and 0.5% with in based cream. Cream tested included pH, homogeneity, spreadly, and testing of
irritation during 28 days observation: Nanoparticle preparation produces nano suspension in the form of a clear, some -sticky, and
odorless solution. The morphology of particle nanoparticles is in the form of square, rectangular and some around shapes, the
average value of particle size 187.5 nm; PI 0,288; potential zeta 10 mV; and encapsulation efficiency was 90%. Findings
indicate that 0.5 % of nanobetacarotene were more favorable effective formulated cream. None irritating to arm respondent up to
28 days observation.
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l. Introduction

Over the last century, there has been a dramatic change in the nature of therapeutic, biologically active molecules available to
treat disease. Therapies have evolved from extracted natural products towards rationally designed biomolecules, including small
molecules (Katz and Baltz, 2016). The use of potent drugs which target specific organs, cells or biochemical pathways,
necessitates new tools which can enable controlled delivery and dosing of these therapeutics to their biological targets from the
macro to nano-scale (Declassian, 2019).

B-Carotene is one of the main carotenoid compounds and is an active compound that contributes significantly to human health,
i.e., as a pro-vitamin A, an antioxidant, and an anticancer agent. Unfortunately, B-carotene is unstable to light, heat, and oxygen
(Xu et al, 2020; Boon et al, 2010; Aburjai and Nathsheh 2003). To improve the stability of B-carotene, numerous researchers
have tried to encapsulate B-carotene in various matrices to produce liquid or solid products that are easier to be handled (Burton at
al, 2021). One of the studied due to extracted of betacarotene was doing by Taswin et al, (2021) and Mangunsong et al, (2020).

Beta-carotene is a precursor of vitamin A. It is the pigment responsible for the orange color of carrots and it is found in many
other fruits and vegetables. Beta-carotene is a precursor of, and can be synthesized from, vitamin A. Beta-carotene used in
cosmetics and personal care products is prepared synthetically or obtained from natural sources. (Bohn et al., 2019, von Lintig
2020). Some of betacarotene has been studied to improve its stability (Liu et al. 2022).

The field of nanotechnology has grown over the last two decades and made the transition from the benchtop to applied
technologies. Nanoscale-sized particles, or nanoparticles, have emerged as promising tools with broad applications in drug
delivery, diagnostics, cosmetics and several other biological and non-biological areas. The use of nanotechnology in medicine and
more specifically drug delivery is set to spread rapidly (Bayda et al, 2019). These advances also lead to questions about
nanoparticle safety (Fiume et al., 2020; Farokhzad, 2009).

Despite considerable efforts to understand the toxicity and safety of these nanoparticles, many of these questions are not yet fully
answered. Nevertheless, these efforts have identified several approaches to minimize and prevent nanoparticle toxicity to promote
safer nanotechnology. Accordingly Betacarotene nanoparticle need to explore .(Lestari et al., 2020) (Mangunsong et al., 2020).

In cosmetics and personal care products, beta-carotene is used in the formulation of aftershave lotions, bath products, cleansing
products, makeup, hair conditioners, shampoos, skin care products and suntan products. Beta-carotene imparts an orange color to
cosmetics and personal care products. It also enhances the appearance of dry or damaged skin by reducing flaking and restoring
suppleness (Kusbhandari & Susanti, 2017). One of the cosmetics preparation was cream, cream preparation can be used for many
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purposes (Blanco-Fernandez, 2021). Nanoemulsions are biphasic dispersion of two immiscible liquids: either water in oil (W/O)
or oil in water (O/W) droplets stabilized by an amphiphilic surfactant. These come across as ultrafine dispersions. However there
is still relatively narrow insight regarding development, manufacturing, fabrication and manipulation of nanoemulsions. This
fenomenom which primarily stems from the fact that conventional aspects of emulsion formation and stabilization only partially
apply to nanoemulsions. In general deficiency sets up the premise for current develop (Singh Y et al 2017).

Cream is one of the semi-solid pharmaceutical preparations, to be chosen that is easier to manufacture. Using a cream base that
matches the properties of the efficacious ingredients. The cream type can be in the form of O / W or W / O which contains
efficacious ingredients that are suitable for the purpose of use (Santini et al, 2015; Singh Y, et al 2017). The nanosystems were
introduced in the model formulations-cream, tonic, and gel, and confirmed by TEM or SEM to analysis morphology and size
(Lewinska et al, 2021).

Efficacious materials can be in the form of plant extracts, chemicals, minerals or other suitable materials or nanoparticle
preparations. In this study, the basic ingredients of the cream betacarotene were selected with own consideration and from the
results of literature studies. Beta-carotene is a phytochemical compound of the terpenoid group that has properties as an excellent
anti-oxidant that can be used as an external drug. Beta-carotene is mainly derived from carrots isolated by its own method without
organic solvents (Tawin et al. 2021: Mangunsong et al. 2020)

Creams are the most common types of delivery system used for emollients and moisturizers. The complete definition for a
“cream” is suggested as an emulsion semisolid dosage form that contains >20% water and volatiles and/or <50% hydrocarbons,
waxes or polyethylene glycols as the vehicle for external application to the skin. They enable a wide variety of ingredients to be
quickly and conveniently delivered to the skin. On the base of a structural and functional definition, creams are emulsions of
water in oil (oily creams) or oil in water (vanishing creams), in which the active agent is dispersed between the oil and water
phases according to formula partition coefficient. Exposure to nanoparticles for medical purposes involves intentional contact or
administration understanding the properties of nanoparticles and their effect on the body is crucial before clinical use can occur.
For nanoparticles cream betacarotene to move into the clinical area, it is important that nanotoxicology research uncovers and
understands how these multiple factors influence the toxicity of nanoparticles into the skin so that their undesirable properties can
be avoided by tested into the arm. The aim of this study was to explore nanobetacarotene cream formulation and its characteristic.

I1. Experimental Section
2.1 Materials

Chitosan, TPP, Sodium Alginate, and [3-carotene were purchased from Sigma Aldrich. Glacial acetic acid, glycerine and absolute
ethanol were purchased from E.Merck. Cetyl alcohol, Stearic acid, Triethanolamine, Methylparabene, distilled water, Purchase
from Bharata, Ltd and Co. Betacarotene for cream extracted by own method from carrot. All materials were used as received
without further purification.

The manufacture of nanoparticles was carried out using the low-energyionic gelation method. The fabrication of beta-carotene
nanosuspension using the ionic gelation method with aeration (low energy) sodium alginate and calcium chloride techniques. The
characteristics of the tested nanoparticles included particle size and distribution, zeta potential, nanoparticle morphology, as well
as encapsulation efficiency.

2.2 Matrix Dispersion

For this purpose, betacarotene was extracted with calcium chloride, chitosan solution was prepared by dissolving chitosan in
acetic acid (1% v/v). The alginat dispersion was prepared by mixing sodium alginate in water, and stir to develop. While, TPP
solution was prepared by dissolving TPP in distilled  water. After all solutions prepared, 20-mL of TPP solutions as
concentration (3% (w/v) were added to 1% (w/v) of alginat dispersion as described in Table 1. Afterwards, certain amount of
volume (alginat:chitosan) of cationic solution (1% w/v chitosan) was added to the TPP-alginat mixture and was mixed using
magnetic stirrer. When the microprecipitation steps were completed, p-carotene encapsulated in the alginate/chitosan/TPP
matrices were then formed

2.3 Microprecipitation of Beta-carotene
Performed according to the other research with slight modifications.

As much as 50 -mL of matrix mixture described above were heated and stirred in water bath at 90 °C for 10 min, followed by
adding 50 mL -Betacarotene dispersion in ethanol (5 mg/100 mL) dropwise under magnetic stirring. The mixtures were allowed
to cool to room temperature, then the additional 50-mLof B-carotene in ethanol (5 mg/100 mL) were added accompanied by
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continuous stirring. After centrifugation (3000 xg, 10 min), the microprecipitation products were then dried in freeze-dryer for 24
hours, crushed, and sieved. The yield of microprecipitation product was used to form cream formulated.

2.4 Cream Formulated

Cream, we referred to Sahu et al., (2011) The nanobetacarotene formulated was formulated into cream dosage at various
concentrations namely F1 (0.1%), F2 (0.3%), and F3 (0.5%). Cream was performed by weighing each of the ingredients used.
The oil phase was made by heating stearic acid and cetyl alcohol until they melted in a porcelain dish. During the heating process,
we churned the two ingredients until they were homogenous at 70°C above a water bath. The water phase was conducted by
dissolving triethanolamine, glycerin, methylparaben, and nanobetacarotene formulated in a porcelain dish and stirring them over a
water bath at 70 ° C. Distilled water was heated over a water bath at a temperature of 70 ° C. The water phase and the ethanol
nanobetacarotene formulated were transferred to a hot mortar and added to the oil phase, then stirred slowly. Distilled water was
gradually added up to 100 mL. The mixture of the oil phase and the water phase was stirred until cool, and a homogeneous cream
mass was then formed. The formula for the respective cream of nanobetacarotene formulated was tested for its chemical and
physical properties of cream. Characteristic test of the physical properties of cream in general (Taswin et al.. 2021).

2.5 Cream stability test

The three creams were stored at three different temperatures, namely low temperature (5+2°C), room temperature, and high
temperature (40+2°C) for 28 days. During the storage period, organoleptic observations, pH checks, and globule diameter
measurements were carried out each of 7,14,28 days while viscosity and cream consistency measurements were carried out in the
first day (0) and last (28 days) which were stored at room temperature.

I11. Result
Table 1. Nanoparticle Betacarotene Time to Ultrasonicator Used
Formula F1 F2 F3
Betacarotene 100 mg 100 mg 100 mg
Time to Ultrasonicator 2(Minute) 3 (Minute) 5 (Minute)
Chitosan 0,1% 0,5% 1%
Na Alginate 0.2% 0.2% 0,2%
NaTPP 0.5 % 0.5 % 0,5 %
Ethanol 50 mL 50 mL 50mL
Table 2. Cream Dosage Formula Nanobetacarotene
No. Ingredient FI (% b/b) FII (% b/b) FII (% b/b)
1 Betacarotene 0.1 0.3 0.5
2 Cetyl alcohol 2 2 2
3 Stearic acid 12 12 12
4 Triethanolamine
5 Glycerine
6 Methylparabene 0.2 0.2 0.2
7 Distilled water ad 100 ad 100 ad 100
Table 3: Organoleptic and Homogeneity Tests
Formula Color Odor Softness Homogenized
F1 Soft pink Betacarotene taste Soft Homogene
F2 Soft pink to Orange Betacarotene taste Soft Homogene
F3 Soft Orange Betacarotene taste Soft Homogene
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Table 4. pH and spread ability tests

No. Formula pH Spread ability area
F1l 55 3.8
F2 5.4 3.7
F3 5.6 3.8
Average 5.5 3.76
Cumulant Operations
Z-Average : 187.5 nm
Pl : 0.288
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Figure 1 Particle Size of Betacarotene Average 187.5 nm

Figure 3. Cream Nano Betacarotene 0,5% in 28 days observation.
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Figure 5. The Arm Tested of Respondent For Allergic Tested in 15, 30, 60, 120, 240, 360 Minutes Observed.
I1V. Discussion

As the purpose of this study was to determine the physical stability of a cream containing nanobetacarotene formulated with
varying concentrations of 0.5%, 0.3%, and 0.1% in the same base composition in 28 days observation, that perform
characteristics, physical stability, morphology of nanobetacarotene formulated. This research was conducted in three stages,
namely the stage of making nanobeta-carotene, and its characteristics, formulated cream, and the evaluation stage of the cream.
The initial evaluation which included organoleptic observations, homogeneity observations (Figure 1, 2, 3 and 4), Formulated and
pH measurements ( Tabel 1, 2,3 and 4), determination of flow properties, and observed of stability.

The particle size of developed nanoparticles was determined employing HORIBA PS100 analyzers of particle size. The
suspension was diluted with double deionized water for the measurement of polydispersity index (PDI) and particle size see
figure 1). The surface charge of BC-Encapsulation was measured by diluting the suspension ten times at an electric field of 20.24
Viem to have crystal figure 4. The morphological attributes of BC- encapsulation were studied using field emission scanning
electron microscopy (FE-SEM). The carbon-coated grids were covered with a drop of diluted nanosuspension and further
subjected to 300 A gold coating using a sputter coater. Samples were visualized at an accelerating voltage of 10 kV and x 2500
magnification. Percent drug efficiency (%EE) and percent drug loading (%DL) were determined using direct lysis method (full
data not found).

From the results, the initial evaluation of nanobetacarotene cream formulated were performed, physical stability tests were carried
out on the three creams containing nanobetacarotene for 28 days observation, namely physical stability tests of the creams at low
temperature storage (5 + 2°C), room temperature, and high temperature (40 + 2 °C). Figure 2. We found that there is no change
physically observation of cream in 28 days observation.

www.rsisinternational.org Page 116


https://www.rsisinternational.org/journals/ijrsi/
https://www.rsisinternational.org/journals/ijrsi/

INTERNATIONAL JOURNAL OF RESEARCH AND SCIENTIFIC INNOVATION (1JRSI)
ISSN No. 231-2705 | DOI: 10.51244/1JRSI | Volume X Issue VI June 2023

Beta carotene has also studied by Sun et al. (2022) encapsulated form and its stability (Borba et al, 2019). Comparing to this
studied, nanobetacarotene preparation has been already finished produced in based cream with formula in Table 1 and 2. Due to
pharmaceutical preparation need to observed and analysis and confirm that preparation were useful to continued or even needed
for new confirmation (Gamble et al., 2015). The main critical role also was in the sonication of the formula to produce the
nanoparticle size. Sonication procedure is needed to make more smaller the particle into the nano size of the material in the study.
Consuming of the time to sonication has been used in this study 1 to 5 minutes to looking for which one of the time is better to
produced nano size due to Zeta potensial and % Efficiecy (Castillo-Peinado Lde L, et al., 2016)

Nanobetacarotene has been studied in based cream in this work. Producing in stable state during 28 days observed. Contain with
based formulated Tabel 3. Cream is a semi-solid dosage form containing one or more drug ingredients dissolved or dispersed in a
suitable base material. This preparation is a semisolid preparation from an emulsion consisting of a mixture of an oil phase and an
aqueous phase (Figure 2). Creams are generally less viscous and lighter than ointments, so they are preferred over ointments.
Generally creams spread easily and, because they are oil-in-water emulsions, they wash off much easier than most ointments.
Cream is considered to have charm greater aesthetics because of its hon-greasy nature and its ability to penetrate quickly into the
skin (Ansel, 1989). In this study showed well based cream preparation due to formula (Tabel 2). The analysis of nanobetacorotene
in cream formulated showed (size, polydispersity, Zeta potential, and stability) that nanoemulsion has a matrix, morphology
confirm by SEM (Figure 4) and size up to 220 nm (Figure 1). Due to Lewiska 2021 (size, polydispersity, Zeta potential, and
stability) of the nanosystems were introduced in the model formulations-cream, tonic, and gel, and confirmed by TEM. The
analysis showed that nanoemulsion has a spherical morphology and size 220-300 nm, while levan nanoparticles had irregular
shapes independently of the use of matrix and with particle size (130-260 nm).

In this studied we chose nanobetacarotene as active ingredient based cream as topical used, in cosmetics creams are the most
common types of delivery system used for emollients and moisturizers (Hu and He, 2021). They enable a wide variety of
ingredients to be quickly and conveniently delivered to the skin (Zhang, et al. 2023). By structural characteristics, creams are
opaque, viscous, ranged from non-greasy to mildly greasy texture and tend to evaporate or be absorbed when rubbed onto the
skin. In comparison with ointments, creams are significantly less greasy, less viscous, less hydrating and more spreadable being
used for their moistening and emollient properties Nanoemulsion refer to Singh et al., (2017).

In Table 4 of this study perform the pH of Cream preparation, refer to Blaak and Staib (2018) reviewed that skin barrier
regeneration and antimicrobial response, are related to the acidic nature of the skin surface pH (ss-pH). Epidermal barrier
functions due to pH. The epidermal acidification is known to be fragile and it is commonly accepted that cosmetic products, can
induce significant changes in ss-pH. As a consequence, epidermal barrier function and skin microflora are affected negatively.
For cosmetic-relevant skin conditions, skin disorders and specific consumer groups, maintaining of the acidic ss-pH is beneficial
for epidermal physiology and cutaneous microflora. Due to this context, cleansing and skin care products with a pH level of 4.0-
5.0 may be helpful and fit in to this studied.

As an emulsifier and hardening agent in topical preparations (creams), cetyl alcohol is used. Cetyl alcohol can increase the
viscosity of the cream and increase the stability of the preparation. Cetyl alcohol is white flakes or granules, has a characteristic
odor and is tasteless. This material is very soluble in 95% ethanol and ether. As a hardener, general concentration used is 2-10%
and as an emulsifier concentration of 2-5%. It was well established that there was a predominant and stable a-crystalline gel
structure, formed with sucrose fatty acid ester (S1670) and cetyl alcohol, in the pseudo quarter-phase system (Zhou, 2023).

Humectants Glycerin, is used in topical and cosmetic formulations, the use of humectants aims to maintain skin moisture, besides
that it also plays a role in maintaining the water content of the preparation by reducing water evaporation during use so that cream
is easier to spread and form scale in packaged containers can be avoided. Glycerin, propylene glycol and sorbitol can be used as
humectants). In topical and cosmetic formulations, glycerin is commonly used as a humectant and emollient. Glycerin is a clear,
colorless, odorless, viscous and hygroscopic solution. This material is slightly soluble in acetone; practically insoluble in benzene,
chloroform and oils; Miscible with ethanol, methanol and water. The concentration of glycerin which is commonly used as a
humectant can reach 30% (Shekunov 2006).

Cream stability, is defined as the ability of a drug or cosmetic product to persist within the specifications applied throughout the
period of storage and use to ensure the identity, strength, quality and purity of the product. The definition of a stable cosmetic
preparation is a preparation that is still within acceptable limits during the period of storage and use, where the properties and
characteristics are the same as those they had when they were made (Simoes 2019). Before their use in pharmaceuticals and
cosmetics the evaluation of particle, the measurement of nanoparticle size, and size distribution, is important to the development
of pharmaceutical nanoparticle products and their manufacturing processes, physicochemical properties of organoleptic agents
(Patil et al 2018). In this work we report on the use, dynamic light scattering, differential centrifugal sedimentation, particle
tracking analysis, and tuneable resistive pulse sensing to measure different of samples. The techniques rely on different physical
principles to measure nanoparticle size (Figure 3 and 4).
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Physical instability of the preparation is characterized by the presence of discoloration or appearance of color, odor, change or
separation of phases, emulsion rupture, deposition of suspension or caking, change in consistency, crystal growth, gas formation,
and other physical changes Commonly used organoleptic agents in pharmaceutical and cosmeceutical formulations, their
associated instabilities, and probable approaches to overcoming (Patil et al.2018). The stability of an emulsion is characterized by
the absence of coalescence of the inner phase, the absence of creaming, and the appearance, odor, color, and other good physical
properties. The physical instability of an emulsion or suspension can be influenced by factors that affect the chemical stability of
the emulsifying agent (emulsifier), suspending agent, antioxidant, preservative, and active ingredient (Patil et al. 2018). Referring
to an article Tran, (2022) natural is not always better as well as can be allergic, therefore is still need to evaluate before used, due
to this statement and cosmetics assessed (Garg et al., 2017: Kim, 2023). We conduct to test allergy to respondent using the
nanobetacarotene cream preparation, compare to Gonzalez-Mufioz P et al. (2014); Hu and He (2021). The sample tested into
the arm of respondent can be seen in Figure 5.

V. Conclusion

From this study we come to conclusion that the manufacture of nanoparticles is carried out by the ionic gelation low energy
method has successfully produced. The characteristics of the nanoparticles tested include particle size and distribution, zeta
potential, nanoparticle morphology, encapsulation efficiency The best concentrations nanobetacarotene were 0.5% with in based
cream as usual. Cream tested included pH, homogeneity, spreadly, and testing of irritation over 28 days observation: Nanoparticle
preparation produces nano suspension in the form of a clear, some -sticky, and odorless solution. The morphology of particle
nanoparticles is in the form of square, rectangular and some around shapes, the average value of particle size 187.5 nm; Pl 0,288;
potential zeta 10 mV; and encapsulation efficiency was 90%. Findings 0.5 % of nanobetacarotene were more favorable effective
formulated cream with none of irritating to arm respondent over 28 days observation suggest more evaluation in morphology
and to prolong serial period of observation.
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