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ARTICLE INFO ABSTRACT

Keywords: Background: Phyllantus emblica contains quite high levels of vitamin C as an
Formulation antioxidant, premature aging and anti-inflammatory. Simplicia is formulated into a
Hydrogel hydrogel because it has good dispersion power on the skin. Objective: This research aims
Nanosimplicia to develop a hydrogel formula with the active ingredient Phyllantus emblica L. Fruit
Phyllantus emblica nanosimplicia as an anti-inflammatory and anti-aging. Methods: Nano simplicia is made
L. using a high-energy ball mill and characterized through phytochemical analysis, particle
Anti-Aging size analysis, Fourier transform infrared spectroscopy, and scanning electron microscopy.

Hydrogels are formulated with simplicia concentrations (2, 4, 6 %). Assessment of
hydrogels encompasses organoleptic evaluations, consistency, dispersibility, pH,
thickness, stability, skin irritation, efficacy against aging, and anti-inflammatory. Results:
The anti-aging hydrogel made from P. emblica fruit nanosimplicia is a dark brown,
uniform substance with a pH range of 5.26-6.28 and spreadability between 6.1-6.8. It
remains stable after 4 weeks of storage at room temperature and is non-irritating to the
skin. Results showed that the 6 % hydrogel preparation was the most effective in
increasing moisture by 17.90 %, improving evenness by 15.83 %, reducing pore size by
15.30 %, diminishing pore spots by 22.67 %, and decreasing wrinkles by 28.06 %.
Hydrogel concentrations of 2 %, 4 %, and 6 % showed inhibitory results of 0.7 %, 6.6 %,
and 8.19 % respectively. Conclusion: Phyllanthus emblica nanosimplicia was
successfully incorporated into a hydrogel formulation and remained stable for four weeks
of storage. Hydrogel 6% exhibited superior anti-aging and anti-inflammatory properties.

Abbreviations: TEA, triethanolamine; BSA, bovine serum albumin; UPLC-ESI-QTOF-MS, Ultra Performance Liquid
Chromatography coupled with Electrospray lonization and Quadrupole Time-of-Flight Mass Spectrometry; SEM,
Scanning Electron Microscopy
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Anti-inflammatory and anti-aging ...

1. Introduction

The human body possesses multiple
mechanisms for self-protection. The body's
primary defense mechanism is a mechanical
barrier provided by the skin [1]. The aging
process is a process in which there is a decline of
degeneration that causes the body to lose its
functions and abilities, including causing the
appearance of wrinkles and fine lines on the face
or other body parts [2].

The predominant factor leading to this
phenomenon is exposure to free radicals, which
manifest as ultraviolet radiation. Free radicals
consist of atoms or molecules possessing one or
more unpaired electrons. The detrimental impact of
free radicals on cellular health is well documented,
as evidenced by their association with accelerated
aging and a range of pathological conditions.
Antioxidants, such as vitamins C and E, have been
employed to sequester free radicals [3]. A
hydrophilic system known as hydrogel primarily
comprises 85-95% water and can undergo
swelling. Hydrogels are characterized by their high
water content and soft consistency [4].

Phyllanthus emblica L. fruit is a medicinal
plant indigenous to Indonesia with therapeutic
properties for treating diverse ailments.
Phyllanthus emblica, commonly known as
balakka fruit, is a botanical species frequently
utilized by indigenous populations as a
constituent in alternative medicine [5,6].

The fruit of Phyllanthus emblica L. is
considered a rich source of vitamin C, and
numerous investigations have been carried out to
analyze its constituent composition [7]. Vitamin
C in the fruit of Phyllanthus emblica exhibits
antioxidant and anti-inflammatory properties,
thereby conferring advantageous effects on skin
health. Vitamin C exhibits potent antioxidant
propertiesat a concentration of 0.02%, as
evidenced by its 1Cso value of 3.09 g/mL. The
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utilization of vitamin C's antioxidant activity in
Phyllanthus emblica can serve as an effective
anti-aging agent. Additionally, the anti-
inflammatory properties inherent in the
Phyllanthus emblica fruit can protect skin
damaged by environmental factors such as
sunlight, pollution, and toxins. Consequently,
researchers are intrigued by the prospect of
investigating the development and assessment of
hydrogel formulations derived from Phyllanthus
emblica L. fruit nanosimplicia and raising their
anti-inflammatory efficacy [8, 9].

2. Materials and methods
2.1. Preparation of simplicia

The samples utilized were fruit from the
Phyllanthus emblica L. plant collected from
Badung Regency, Bali. Sample identification was
conducted at the Medanense Herbarium,
specifically at the Herbarium Laboratory of the
Faculty of Mathematics and Natural Sciences of
Universitas Sumatera Utara (5581/MEDA/2021).
The fruit is rinsed with running water to remove
debris, then dried at a temperature ranging from 40-
50 °C. The dried fruit is pureed in a blender and
stored in an airtight plastic jar to simplify it.

2.2. Nanosimplicia preparation

The simplicia powder was ground using a
high-energy ball mill at PT. Indonesian Herbal
Nanotech. The nanosimplicia characterization of
Phyllantus emblica fruit was carried out using
phytochemical analysis, particle size analyzer,
Fourier transform infrared spectrometer, and
scanning electron microscope.

2.3. Hydrogel preparation

The hydrogel formulation comprises a base of
carbopol and Hydroxypropyl methylcellulose
(HPMC), proposed by Harliatika and Noval
(2021) [10]. The present study employed
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nanosimplicia derived from P. emblica fruit to
formulate dosages with hydrogel. The simplicia
P. emblica fruit nanosimplicia concentrations
used in the formulations were 2 %, 4 %, and 6 %.
In contrast, the basic formulation without

M. Masfria, et al

nanosimplicia (P. emblica) was used as a blank
preparation. Table 1 presents the formula design
for hydrogel preparation using Phyllanthus
emblica fruit nanosimplicia.

Table 1. P. emblica Fruit Nanosimplicia Hydrogel Formula Design

Ingredient

Formula (%)

1 2 3 4
Carbopol 940 0.375 0.375 0.375 0.375
HPMC 0.375 0.375 0.375 0.375
Glycerin 5 5 6 7
P. emblica Fruit Nanosimplicia 0 2 4 6
Methyl Paraben 0.18 0,18 0.18 0.18
Propyl Paraben 0.02 0,02 0.02 0.02
TEA 3 drops 3 drops 3 drops 3 drops
Aquadest ad 100 g 100 g 100 g 100 g

The hydrogel base consisting of carbopol and
HPMC was subjected to a hot aquadest spreading
process with a volume of 37.5 mL. The mixture
was then allowed to rest for 24 hours. The base
hydrogel was subjected to continuous stirring. A
single droplet of triethanolamine (TEA) was
introduced into a carbopol matrix and agitated until
a uniform mixture was achieved. The two hydrogel
bases were blended until a homogeneous,
transparent hydrogel base was obtained. The partial
dissolution of glycerin was observed in the
presence of methylparaben and propylparaben. The
process involved the addition of nanosimplicia and
glycerin, followed by stirring until a state of
homogeneity was achieved. The homogenization
process involved the addition of a mixture of
nanosimplicia into the hydrogel base, followed by
grinding until a uniform mixture was achieved. A
homogeneous hydrogel mass weighing 100 grams
was obtained by adding aquades and TEA,
followed by crushing.

2.4. Evaluation of
preparations

The physical characteristics of P. emblica
fruit nanosimplicia hydrogel were assessed

physical quality of
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through various parameters such as organoleptic
examination, homogenity, pH, viscosity,
spreadability, and preparation stability.

2.5. Preparation of stability test

Concerning temperature variations, a cycling
test assessed the preparation's physical stability
over a specified storage duration. The experiment
involved six cycles of the cycling test. The
hydrogel preparation underwent a temperature
cycling process, where it was initially stored at
approximately 4 °C for 24 hours and then
transferred to a temperature of roughly 40 °C.
Each complete sequence of this process was
considered a single cycle [11].

The stability of the preparation was tested by
observing the organoleptic test, pH test, and
viscosity test during the storage process at room
temperature (20-25 °C); the changes were observed
every seven days for 28 days. Observations were
made on days 0, 7, 14, 21, and 28. Each preparation
was put into a plastic pot [11].

2.6. Irritation test on volunteers

The irritation test is conducted to ascertain the
potential of the preparation to irritate. The
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cycling test assesses the physical stability of the
preparation during temperature fluctuations
throughout a set storage time. The experiment
involved conducting six cycles of the cycling test.
The hydrogel formulation was subjected to a
refrigeration temperature of approximately 4 °C for
24 hours, followed by a transfer to a temperature of
roughly 40°C, considered a single cycle. The
formulation selected for the irritation assessment
had a maximum concentration of 6 %.

The method used technique involved using the
use test, whereby the hydrogel formulation was
administered onto the cutaneous region situated
posterior to the auricle of the participant and
subsequently allowed to remain in situ for 24
hours. Observe the chemical reaction that takes
place. The manifestation of a positive irritation
reaction is typified by erythema, pruritus, and
edema in the targeted region [12].

2.7. Anti-aging Activity Test

The present study evaluated anti-aging
activity by recruiting 12 participants into four
groups.

A. Group I: 3 volunteers for a hydrogel
formula without nanosimplicia

B. Group II: 3 volunteers for a hydrogel
formula with a nanosimplicia 2 %

C. Group IlI: 3 volunteers for a hydrogel
formula with a nanosimplicia 4 %

D. Group IV: 3 volunteers for a hydrogel
formula with a nanosimplicia 6 %

Prior to the treatment, all volunteers
underwent facial skin analysis using the Aramo-
SG brand skin analyzer from the Aram Huvis
company. The purpose of the initial analysis is to
assess the initial skin condition based on
predetermined measurement parameters,
including:

1. Moisture: The water content was measured
using the moisture checker tool in the Skin
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Analyzer device. To accomplish this, press the
power button and affix it to the skin's surface.
The number displayed on the device is the
percentage of water content in the skin being
measured [12].

2. Evenness: Skin smoothness was measured
with a skin analyzer device at a 60x
magnification lens and using a blue sensor light
(normal). The camera is positioned on the skin's
surface for measurement, followed by pressing
the capture button, and the results in the form of
numbers obtained will appear on the computer
screen [12].

3. Pores: Pore size measurements on the skin
will automatically appear when measuring skin
smoothness. The image photographed on the skin
smoothness measurement will also appear in the
box section of the skin pores. The results in
numbers will automatically appear on the
computer screen [12].

4. Spots: The number of stains was measured
using a skin analyzer device at a 60x
magnification lens and an orange sensor lamp
(polarized). The camera is placed on the skin's
surface to be measured, then the button captures,
and automatically, the results in the form of
numbers and determination of the number of
stains obtained will appear on the computer
screen [12].

5. Wrinkles: Wrinkles measurements were
carried out using a skin analyzer device with a
10x magnification lens and a blue sensor light
(normal). The camera is placed on the skin's
surface, which is measured, then press the
capture button to take a photo, and automatically,
the results in the form of numbers and skin
conditions obtained will appear on the computer
screen [12].

Following the baseline skin condition
assessment, the intervention commenced with
the application of hydrogel, which was uniformly
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distributed across the targeted region according
to a predetermined grouping. The hydrogel was
administered twice daily, in the morning and
evening, over four weeks. Skin condition
alterations were assessed weekly over four weeks
using a skin analyzer [12].

2.8. Anti-inflammatory activity measurement by
in vitro

The concentration of the test and positive
control solutions was up to 50 mL each. 0.2 %
BSA solution was added till the volume reached
5 mL. The mixture will result in 20 pg/mL
concentration for each hydrogel dosage and

M. Masfria, et al

solutions containing diclofenac sodium at
concentrations (5, 10, 20, and 40 pg/mL). The
sample was incubated at 25 °C for 30 minutes
and then heated at 72 °C for 5 minutes.
Subsequently, it was allowed to sit for 25 minutes
at 23 °C. Following cooling, the solution was
mixed vigorously in a vortex, and absorbance
readings were obtained using UV-visible
spectrophotometry at a wavelength of 660 nm.
The anti-inflammatory activity test was
conducted three times in triplicate [13, 14].

The percentage of protein denaturation
inhibition was measured using the following
formula:

absorbance of negative control — absorbance of test solution

%inhibition

x 100%

absorbance of negative control

Compounds that inhibit protein denaturation
greater than 20 % have anti-inflammatory
properties and can be used as reference values for
drug development.

3. Results
3.1. Nanosimplicia

The measurement results indicate that the
simplicia of Phyllanthus emblica fruit falls
within the nanoparticle size range. The result of
SEM which can be seen in Figure 1 show an
irregular surface shape, uneven surface texture,

and the formation of acute and obtuse corners
with extremely small particle sizes (< 300 pm).
Large particles up to 1000 pum are present.
Nanosimplicia are particles ranging from 1 to
1000 nm, falling under the nanoparticle size
category.

The phytochemical screening test was carried
out to determine the class of chemical
compounds contained in Phyllanthus emblica
fruit nanosimplicia. The results of phytochemical
screening can be seen in Table 2 below.

Table 2. Phytochemical screening of Phyllanthus emblica fruit nanosimplicia

No Group Nanosimplicia Keterangan

1 : e o
2 Flavonoids + Amyl alcohol layer: yellow color

3 Tannin + FeCl3 reagent: blue color

4 Saponins + Foam does not disappear with additions
5 Steroids/triterpenoids + HCI 2N

6 Glycosides + LB reagent: green

Journal of Medicinal Plants
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usu HL D7,3 x100 1 mm

Fig. 1. Morphological results of nanosimplicia using SEM

Based on Figure 2, it can be seen that the wave —C=0O functional group, the C-O (carbonyl)
number 3317 cm—1 is the frequency at which the  functional group, and the —C— O—C functional
—OH functional group stretches, 2954 cm—1 is  group are represented by the wave numbers 1724
the frequency at which the —C—H functional cm—1, 1614 cm—1, and 1340 cm—1, respectively.
group stretches. The stretching frequencies of the
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Fig. 2. FTIR spectra of nanosimplicia

3.2. Results of organoleptic observations of consistency were observed through organoleptic

hydrogel preparations evaluations of hydrogels during a 4-week storage
The resulting hydrogel preparation exhibited period at ambient temperature (20-25 °C).

a dark brown color and a distinctive aroma. No

significant alterations in color, odor, or
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3.3. Results of observation of homogenity of
hydrogel preparations

The observation of homogenity showed that
all hydrogel preparations were homogeneous,
and there were no coarse grains.

3.4. Results of hydrogel preparation pH
measurement

M. Masfria, et al

The pH of the hydrogel using a pH meter after
manufacture and at 0, 1, 2, 3, and 4 weeks during
storage. The pH of the obtained nanosimplicia
was determined to be 5.7. The pH values of each
formula ranged from 5.26-6.28. It is noteworthy
that cosmetic products must conform to the
physiological pH range of the skin, which is
between 4.5 and 6.5 (Table 3) [15].

Table 3. Results of pH measurement of hydrogel preparations from nanosimplicia

Observation Time (Day)

Formula

0 7 14 21 28
FO 5.26 5.26 5.26 5.26 5.27
F1 5.88 5.88 5.88 5.87 5.87
F2 5.89 5.89 5.89 5.89 5,88
F3 6.26 6.26 6.26 6.28 6.28

3.5. Result of Viscosity Measurement Hydrogel
Preparation

The hydrogel formulations of P. emblica fruit
nanosimplicia with different concentrations had

viscosity values ranging from 50 dPa.S to 400
dPa.S or 5000 cP to 40000 cP, which were
considered favorable (Table 4) [10].

Table 4. Viscosity measurement results of hydrogel preparations

Viscosity (Cp)
Formula Duration (Day)
0 7 14 21 28
FO 8974 8974 8974 8973 8973
F1 8167 8167 8167 8165 8164
F2 9081 9081 9081 9081 9081
F3 9844 9844 9844 9844 9844

3.6. Result of spreadability measurement
hydrogel preparation

Results indicate that the hydrogel preparations
exhibit good spreadability, as evidenced by the

distribution falling within the standard spreading
range and a good hydrogel dispersion range
(Table 5).

Table 5. Spreadability measurement results of hydrogel preparation

Observation result (Diameter)

Formula

Spreadability

50 g 100 g 150 g
FO 6.1 6.5 6.9 good
F1 6.0 6.5 6.8 good
F2 5.5 5.8 6.2 good
F3 5.4 5.6 6.0 good

3.7. Result of cycling test

Results of the hydrogel preparation did not
change the physical form after the cycling test,
with the preparation being brown, with a

Journal of Medicinal Plants

distinctive odor, slightly viscous consistency,
and no phase separation (precipitation). The
results showed that the hydrogel preparation was
resistant to temperature changes (Table 6).
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Table 6. Cycling test results for hydrogel preparations

Formula Cycling test
Color Odor Consistency Phase Separation (Precipitation)
FO T NS ST -
F1 B Ss ST -
F2 B SS ST -
F3 B SS ST -

T: Transparent , B: Brown, NS: No Smell, SS: Specific Smell, ST: Slightly Thick, -: No precipitation

3.8. Result of hydrogel preparation stability

(Table 7)

Table 7. Observation results of hydrogel preparation stability

Observation Duration (Day)

Parameter Formula 0 7 14 21 28
=0 T T T r T

F1 B B B B B

Color ) B B B B B
F3 B B B B B

Fo NS NS NS NS NS

F1 ss ss $S SS SS

Odor F sS SS Ss SS SS

F3 ss ss ss SS S

Fo ST ST ST 5T l

. F1 ST ST ST ST T
Consistency ) ST ST ST ST ST
F3 ST ST ST ST ST

FO, F1, F2, and F3 stored at room color, smell, and consistency unchanged since the beginning of the observation up to 4 weeks. Each
hydrogel formula's preparation meets the organoleptic, pH, and viscosity evaluation requirements at room temperature.

3.9. Irritation test results on volunteers
The findings of an irritation test conducted on
a sample of 12 participants indicated that all

individuals exhibited negative responses to the
parameters of irritation (Table 8 & Fig. 3).

Table 8. Irritation test results on volunteers

Observation

Volunteer

i
[N}
w
N
ol

Parameter

Redness - - - - -
Itchiness - - - - -
Swollen - - - - -

- . no reaction

Fig. 3. Irritation test on volunteers
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3.10. Anti-aging Effectiveness Test Results increase in water content on the participants'
3.10.1. Moisture skin, with an average percentage increase of 17.9

The experimental use of nanosimplicia %. In contrast, the blank formula demonstrated a
hydrogel yielded noteworthy outcomes, minor increase, with an average percentage
specifically with formulations FO, F1, F2,and F3.  increase in water content of 4.51 % (Table 9).

The data indicated that F3 exhibited the highest

Table 9. Data on the results of measurement of moisture on the Skin of volunteers

Moisture . .
Formula Volunteers Duration of usage (weeks) Moisture increased
Before (%)
1 2 3 4

1 31 31 31 31 32 3.22

Fo 2 30 30 31 31 32 6.66
3 28 28 28 28 29 3.57

Mean 29.66 29.66 30 30 31 451

1 30 31 32 32 33 10

F1 2 31 31 32 32 34 9.67
3 35 36 36 37 39 11.42
Mean 32 32.66 33.33 33.66 35.33 10.40
1 28 29 31 32 33 17.85
2 2 36 36 37 38 40 11.11
3 34 35 36 38 39 14.70
Mean 32.66 33.33 34.66 36 37.33 14.29
1 34 35 37 38 40 17.64
F3 2 29 29 31 32 34 17.24
3 32 35 35 36 38 18.75
Mean 31.66 33 34.33 35.33 37.33 17.90

3.10.2. Pore reduction of 15.30 %, followed by F2, F1, and FO

Volunteers experienced the highest pore with a pore reduction of 14.12 %, 12.18 %, and

reduction in F3 with an average percent pore 4.24 % (Table 10).

Table 10. Data on Pore Size Measurement Results on VVolunteer Skin

Pore size
Formula Volunteer Duration of usage (week) Pore shrinkage (%)
Before
1 2 3 4

1 29 29 29 28 28 3.44
Fo 2 32 32 31 31 30 6.25
3 33 33 32 32 32 3.03
Mean 31.33 31.33 30.66 30.33 30 4.24

1 30 30 29 27 27 10
1 2 27 26 25 24 24 11.11

3 25 24 23 23 21 16
Mean 27.33 26.66 25.73 24.66 24 12.18
1 26 26 24 22 21 19.23
2 2 30 30 29 28 26 13.33
3 36 35 35 33 32 11.11
Mean 30.66 30.33 29.33 27.66 26.33 14.12
1 38 37 37 35 33 13,15
2 33 31 31 30 29 12,12
F3 3 27 25 24 23 21 22,22
Mean 32.66 31 30.66 29.33 27.66 15.30
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3.10.3. Evenness an increase of 10.19 %, F2 12.14 %, and the

Volunteers experienced the highest increase blank formula experienced a slight increase with
in smoothness at F3 with an average percent an average percent increase in fineness of 4.18 %
increase in fineness of 15.83 %. F1 experienced (Table 11).

Table 11. Data on the Results of Evenness Measurements on the Skin of VVolunteers

Evenness
Formula Volunteer Duration of usage (week) Evenness increased (%)
Before 1 > 3 7

1 31 31 31 30 30 3.22

Fo 2 29 29 29 28 28 3.44

3 36 36 36 35 34 5.55

Mean 32 32 32 31 30.66 4.18

1 28 28 26 25 25 10.71

F1 2 37 37 36 35 33 10.81

3 33 32 32 30 30 9.09

Mean 32.66 32.22 28 30 29.33 10.19

1 38 38 36 35 34 10.52

2 2 35 35 34 31 30 14,28

3 34 34 33 31 30 11.67

Mean 35.66 35.66 34.33 32.33 31.33 12.14

1 39 39 37 36 34 12.82

F3 2 30 29 27 26 25 16.66

3 32 31 30 28 26 18.75

Mean 33.66 33 31.33 30 28.33 15.83

3.10.4. Spot decreased. The highest number of stains was in

Using hydrogel nanosimplicia with the F3, with an average percent decrease of 22.67 %.
formula FO, F1, F2, and F3 showed that the followed by F2, F1 and FO with a decrease of
number of blemishes on the volunteer's skin 15.84 %, 10.34 % and 8.69 % (Table 12).

Table 12. Data on the results of measuring the number of spots on the skin of volunteers

Number of spots

The number of spot

Formula Volunteer Before - Du;atlon of us%ge (week) ] decreased (%)

1 24 24 24 24 23 4.16

Fo 2 22 22 22 21 20 10.00

3 33 33 33 32 32 3.03

Mean 23 26.33 26.33 25.66 25 8.69

1 32 32 30 29 29 9.37

F1 2 23 22 22 20 19 17.39

3 32 32 31 30 30 6.25

Mean 29 28.66 21.66 26.33 26 10.34

1 27 27 26 25 23 18.51

F2 2 29 28 27 25 25 13.79

3 26 25 22 21 21 19.23

Mean 27.33 26.66 25 23.66 23 15.84

1 36 36 34 31 30 16.66

F3 2 35 34 31 30 29 17.14

3 26 25 22 21 19 26.32

Mean 32.33 31.66 29 27.33 25 22.67
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3.10.5. Wrinkle

FO, F1, F2, and F3 formulations, decreased the
wrinkles on the skin of the participants in the
study. The F3 group exhibited the most
significant reduction in percentage, with an
average of 28.06 %, while F2, F1, and FO

M. Masfria, et al

experienced a decrease of 17.09 %, 12.84 %, and
1.47 %, respectively. The previous observation
indicates a direct correlation between the
concentration of nanosimplicia derived from
Phyllanthus emblica L. fruit and the extent of
reduction in wrinkle formation (Table 13).

Table 13. Data on the measurement of wrinkles on the volunteers' skin

Wrinkle
Formula Volunteer Duration of usage (week) Wrinkle healed (%6)
Before
1 2 3 4

1 21 21 21 21 21 0
Fo 2 29 29 28 28 28 3.44
3 19 19 19 19 19 0.00
Mean 23 23 22.66 22.66 22.66 1.47
1 26 26 25 24 23 11.53
F1 2 24 23 23 21 20 16.66
3 28 27 27 26 25 10.71
Mean 26 25.33 25 23.66 22.66 12.84
1 27 25 25 24 23 18.51
F2 2 24 24 22 20 19 20.83
3 28 24 24 23 21 16.00
Mean 25.33 24.33 23.66 22.33 21 17.09
1 28 27 25 22 20 28.57
F3 2 26 25 22 21 19 26.92
3 28 27 24 23 20 28.57
Mean 27.33 26.33 22.66 22 19.66 28.06

3.11. Anti-inflammatory Activity Results Against
Inhibition Denaturation of Proteins In Vitro

The anti-inflammatory activity results against
the positive control at concentrations of 5 ppm,
10 ppm, 20 ppm, and 40 ppm, as well as the test
solution.

Based on the percentage inhibition data, the
negative control did not exhibit any anti-

inflammatory action. The percentage of
inhibition in the positive control increased as the
concentration increased, which was also applied
to the hydrogel test solution. The results of the 6
% hydrogel showed the greatest inhibition of
8.19 % (Table 14).

Table 14. Anti-inflammation Activity

Concentration Absorbance Percent inhibition (%)
Negative Control 2,380 0.00
Positive Control 5 mg/L 2.149 9.70
Positive Control 10 mg/L 2.092 12.10
Positive Control 20 mg/L 2.081 12.56
Positive Control 40 mg/L 2.063 13.31
Hydrogel 2% ten mg/L 2.363 0.7
Hydrogel 4% ten mg/L 2221 6.6
Hydrogel 6% ten mg/L 2.185 8.19
Journal of Medicinal Plants 59 December 2023, Vol. 22, No. 88: 49-64
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4. Discussion

The Simplicia that was sent to PT. Nanotech
Herbal Indonesia will be used in a nano size (731
+ 168 nm) and functional groups indicate
polyphenolic compounds, pectin, and vitamin C
in P. emblica fruit simplicia nanosimplicia.
Based on Sabir et al. 2015 the total amount of
phenol and vitamin C in Simplia was 13.4 % and
54 % respectively [16]. However, the
preparation's pH remained within the skin's pH
range, typically between 4.5 and 6.5 [15]. The pH
test is a crucial step in assessing the acidity level
of preparations to ensure that they do not induce
skin irritation or dryness. The decrease in pH in
the hydrogel can be affected by light and
humidity. In a gel base that uses a carbopol base,
a decrease in pH can occur due to the reaction
between the carboxylate group on the carbopol
with water so that more H3O™" (acid) is formed,
making the gel base more acidic [15].

The viscosity test is a valuable tool for
determining the viscosity of a preparation. The
viscosity value indicates a liquid's resistance to
flow at 20 °C. Viscosity describes the viscosity
of a preparation related to dispersion.
Preparations with a lower viscosity (waterier)
produce a bigger spreading diameter because it is
easier to flow. Besides, because of lower
viscosity, the diameter of the spread becomes
wider.  Viscosity  testing of  hydrogel
nanosuspensions was conducted using a
viscometer. The decrease in viscosity can be due
to the nature of carbopol, which is hygroscopic,
so it can absorb moisture, which causes a stock
to have decreased viscosity or be diluted [17].

Spreadability measurement was done to
guarantee that the preparation could apply when
pressure was applied so it would spread easily
without causing pain to guarantee user
convenience. An optimal hydrogel formulation
typically falls within the 5-7 cm range.
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Preparations possessing a diameter of 50 mm
were incorporated within the semi-rigid spread.
In contrast, preparations with a diameter greater
than 50 mm but less than 70 mm were included
within the semi-fluid dispersion. This hidrogel
has a good spreadability [18].

Stability assessments were conducted to
determine if any alterations occurred in the
formulation  throughout its  storage. The
appearance of discoloration or appearance of
color, odor, change or phase separation,
syneresis, changes in consistency, gas formation,
and other physical changes characterizes the
physical instability of the preparation. The
resulting preparation was stable because the
nanosimplicia hydrogel preparation did not
undergo physical changes [17, 18].

The outer layer irritation test was conducted
to evaluate the potential adverse effects of
cosmetics on the skin. The test involved the
application of the cosmetic product on the
underside of the arm or behind the ear, followed
by a 24-hour observation period to assess the
outcomes. An irritation test was performed on a
stable  nanosimplicia  hydrogel with a
concentration of 6 %. The parameters that were
observed encompassed the presence of
erythematous skin, pruritus, or edema. Therefore,
it can be inferred that the nanosimplicia hydrogel
was safe for use [17, 18].

The moisture checking results show increased
water content on the facial skin of volunteers for
four weeks of treatment by administering the
hydrogel preparation of nanosimplicia with the
use of the preparation every day, twice a day for
four weeks regularly. The observation
above suggests that an escalation in the
concentration of nanosimplicia results in a
proportional augmentation of skin moisture
content. The observed rise in water content of the
blank formula can be attributed to the presence of
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glycerin in the hydrogel base, which functions as
a humectant and enhances skin hydration within
the stratum corneum layer [19].

The higher the nanosimplicia concentration,
the greater the pore size reduction. Vitamin C in
the hydrogel nanosimplicia led to a decrease in
pore size. Fruit, which can stimulate collagen
production. The collagen produced can then
shrink the pores on the skin [20]. The size of the
pores was closely related to the skin's
smoothness. The smaller the pores on the skin,
the smoother the skin; the larger theores, the
rougher the skin.

The higher the nanosimplicia concentration,
the greater the resulting increase in skin
smoothness. The manifestation of premature
aging on the skin is often characterized by
symptoms such as dryness and roughness.
Frequent exposure of the skin to sunlight,
particularly ultraviolet radiation, can result in the
degradation of collagen and elastin within the
skin layer. This, in turn, leads to the
accumulation of dead cells in the stratum
corneum, ultimately resulting in a rougher skin
texture. Furthermore, the epidermis may exhibit
a rough, lacklustre, and flaky texture due to
impaired exfoliation of aged keratinocytes and
subsequent replacement with new cells. The
content contained in Phyllanthus emblica L.
fruit, such as vitamin C, is important in
smoothing the skin because vitamin C is an
antioxidant that can counteract free radicals that
cause skin damage. Vitamin C can increase skin
elasticity (smoothness) by  catalyzing
hydroxyproline and hydroxylysine-producing
enzymes that form collagen mass [20, 21].

The higher the nanosimplicia of Phyllanthus
emblica L. fruit, the greater the decrease in the
number of stains produced. Dark spots
(hyperpigmentation) are a condition with an
increase in the amount of melanin in the skin
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layer, which results in a darker skin color change.
Vitamin C plays a role in converting the oxidized
form of melanin to a lighter-colored reduced
form of melanin and prevents the formation of
melanin by inhibiting the formation of dopa into
dopa quinone. Thus, the skin becomes brighter
on normal skin and those with pigmentation
disorders (hyperpigmentation) [19, 22].

The results of this investigation demonstrate
that nano simplicia derived from Phyllanthus
emblica L. fruit exhibit significant anti-aging
properties. This aligns with existing literature
confirming the anti-wrinkle effects of
Phyllanthus emblica L. extract. Comprehensive
phytochemical analysis using Ultra Performance
Liquid  Chromatography  coupled  with
Electrospray lonization and Quadrupole Time-
of-Flight Mass Spectrometry (UPLC-ESI-
QTOF-MS) has identified a robust presence of
flavonols and phenolic acids in the fruit,
including quercetin, myricetin, ellagic acid,
gallic acid, and chlorogenic acid, as well as their
respective glycosides, which are thought to
contribute to its anti-inflammatory and skin
rejuvenation activities [23, 24, 25].

The occurrence of wrinkles or wrinkles, a
reduction in the thickness of the dermis by as
much as 20 % in the elderly, is related to the loss
of elastin and collagen fibers. Collagen and
elastin are the main components of the dermis
layer. The loss of these fibers adversely affects
the moisture and tension of the skin, causing
wrinkles or wrinkles. Anti-wrinkle or anti-
wrinkle to eliminate the impact of UV rays and
an  anti-wrinkle/anti-wrinkle, and  many
cosmetics contain antioxidants, such as vitamin
C. Antioxidants function to capture free radicals
in the skin caused by UV rays and the population.
Vitamin C works as an antioxidant, which
prevents the oxidation of the skin's constituent
fibers, namely collagen and elastin, at the
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expense of being oxidized by free radicals. In
addition, vitamin C also functions as a co-factor
(one of the factors that accelerates the formation
of collagen because vitamin C also functions as
an antioxidant that can renew dead skin cells into
new ones through collagen formation). The
synthesis of collagen and the outermost layer of
the skin. Vitamin C stimulates and increases skin
collagen production by increasing the ability to
proliferate old dermis fibroblast cells [19].

Diverse etiological factors, including but not
limited to prolonged exposure to ultraviolet
radiation, the natural aging process, hormonal
fluctuations during gestation, or the administration
of certain pharmaceuticals, may precipitate
cutaneous pathologies. The hydrogel, composed of
nanosimplicia derived from the fruit of Phyllanthus
emblica L, exhibits anti-inflammatory properties
and may mitigate the primary contributors to the
aging process [26, 27].

5. Conclusion

The hydrogel of Phyllanthus emblica L fruit
nanosimplicia showed an improved skin
condition after four weeks of treatment. The
Nanosimplicia hydrogel can provide an anti-
aging effect, with the Phyllanthus emblica fruit

References

1. e Silva SAM, Leonardi GR and Michniak-
Kohn B. An overview about oxidation in clinical
practice of skin aging. An. Bras. Dermatol. 2017;
92(3). doi: 10.1590/abd1806-4841.20175481.

2. Saul D and Kosinsky RL. Epigenetics of
aging and aging-associated diseases. Int. J. Mol.
Sci. 2021; 22(1). doi: 10.3390/ijms22010401.

3. Chiuman L and Sutanto N. A Healthier
antioxidants-rich food with vitamin C and E.
Indonesian J. Global Health Res. 2020; 2(2):
111-6. doi: 10.37287/ijghr.v2i2.96.

4. Redaelli F, Sorbona M and Rossi F. Synthesis
and processing of hydrogels for medical

Journal of Medicinal Plants

M. Masfria, et al

nanosimplicia hydrogel with a concentration of
6 % showing the highest effectiveness compared
to 2 % and 4 % concentrations, with an increasing
water content of 17.90 %, pore reduction by
15.30 %, skin evenness increased by 15.83 %,
spot reduction by 22.67 %, and wrinkles
decreased by 28.06 % after four weeks of
treatment. The anti-inflammatory activity
showed the greatest inhibition of 8.19% among
the formula.

Author contributions

All authours searched for the articles, and J
wrote the first draft. M and S designed the study
and contributed to the writing process and
analysis. SH was the study supervisor,
contributed to all aspect of the study, and
provided the final manuscript. J contributed to
the study process. All authors read and approved
the paper.
Conflict of interest

The authors declare no conflict of interest.

Acknowledgment
We would like to thank Universitas Sumatera
Utara for the research project funding.

applications.  Bioresorbable Polymers for
Biomedical Applications: From Fundamentals to
Translational Medicine. 2017; 205-228. doi:
10.1016/B978-0-08-100262-9.00010-0.

5. Ahmad B, Hafeez N, Rauf A, Bashir S,
Linfang H, Rehman Mu, Mubarak MS, Uddin
MS, Bawazeer S, Shariati MA, Dagliaj M, Wan
C and Rengasamy KRR. Phyllanthus emblica: A
comprehensive review of its therapeutic benefits.
South African Journal of Botany. 2021; 138: 278-
310. doi: 10.1016/j.5ajh.2020.12.028.

6. Masfria M, Mukhlisyam M, Permata YM and
Faizar F. Evaluation of antihyperlipidemic and

December 2023, Vol. 22, No. 88: 49-64


http://dx.doi.org/10.61186/jmp.22.88.49
http://jmp.ir/article-1-3630-fa.html

[ Downloaded from jmp.ir on 2026-06-11 ]

[ DOI: 10.61186/jmp.22.88.49 ]

Anti-inflammatory and anti-aging ...

antidiabetic activity of Phyllanthus emblica L.
fruits. Tropical Journal of Natural Product
Research. 2021; 5(4): 668-672. doi:
10.26538/tjnpr/v5i4.13.

7. Prananda AT, Dalimunthe A, Harahap U,
Simanjuntak Y, Peronika E, Karosekali NE,
Zaitun Hasibuan PA, Syahputra RA, Situmorang
PC and Nurkolis F. Phyllanthus emblica: a
comprehensive review of its phytochemical
composition and pharmacological properties.
Front Pharmacol. 2023; 14: 1288618. doi:
10.3389/fphar.2023.1288618.

8. Rose K, Wan C, Thomas A, Seeram NP and
Ma H. Phenolic compounds isolated and
identified from amla (Phyllanthus emblica) juice
powder and their antioxidant and neuroprotective
activities. Nat. Prod. Commun. 2018; 13(10):
1309-1311. doi: 10.1177/1934578x1801301019.
9. Masfria, Dalimunthe A, Syahputra H,
Sumantri IB and Ersa F. Standardization study of
simplicia nanoparticle from Phyllanthus emblica
L. fruit. AIP Conference Proceedings. 2023;
2626: 030006. doi: 10.1063/5.0136118.

10. Harliantika Y and Noval. Formulasi dan
evaluasi hidrogel ekstrak etanol daun gaharu
(Aquilaria malacensis Lamk.) dengan kombinasi
Basis Karbopol 940 dan HPMC K4M. Journal of
Pharmacy and Science. 2021; 6(1): doi:
10.53342/pharmasci.v6i1.208.

11. Edy HJ, Marchaban, Wahyuono S and
Nugroho AE. Formulation and evaluation of
hydrogel containing Tagetes erecta L. leaves
ethanolic extract. Inter. J. Current Inno. Res.
2017; 3(3): 627-630.

12. Eren B, Tanriverdi ST, Kose FA and Ozer O.
Antioxidant properties evaluation of topical
astaxanthin formulations as anti-aging products.
J. Cosmet. Dermatol. 2019; 18(1): 242-250. doi:
10.1111/jocd.12665.

13. Sharmin S, Jhuma RG, Islam S and Khatun
R.  Anti-inflammatory and  anti-arthritic

Journal of Medicinal Plants

M. Masfria, et al

potentials of Maesa montana roots. W.J.Sci.T.
2021; 18(16). doi: 10.48048/wjst.2021.9564.

14. Datagni G, Mouzou AP, Metowogo K,
Afanyibo YG, Sadji A and Eklu-Gadegbeku K.
In vitro anti-inflammatory and antimicrobial
activity of Securidaca longepedunculata and
Annona senegalensis hydro-alcoholic extract.
Journal of Drug Delivery and Therapeutics.
2021; 11(5-S):63-70. doi: 10.22270/jddt.v11i5-
5.5090.

15. Cassano R and Trombino S. Trehalose-based
hydrogel potentially useful for the skin burn
treatment. J. Appl. Polym. Sci. 2017; 134(17):
44755. doi: 10.1002/app.44755.

16. Sabir SM, Shah RH and Shah AH. Total
phenolic and ascorbic acid contents and
antioxidant activities of twelve different ecotypes
of Phyllanthus emblica from Pakistan. Chiang
Mai. J. Sci. 2017; 44(3): 904-911.

17. Ma X, Wang H, Song Y and Pan Y. Skin
irritation potential of cosmetic preservatives: An
exposure-relevant study. J. Cosmet. Dermatol.
2021; 20(1): 195-203. doi: 10.1111/jocd.13502.
18. Patrick M, Gallic B, Laurent PM, Elian L,
Richard F and Katell V. Assessment of an ex
vivo irritation test performed on human skin
explants and comparison of its results with those
of a 24-/48-h human patch test for the evaluation
of cosmetics. Toxicology in Vitro. 2021; 70:
105030. doi: 10.1016/j.tiv.2020.105030.

19. Limtrakul P, Yodkeeree S, Thippraphan P,
Punfa W and Srisomboon J. Anti-aging and
tyrosinase inhibition effects of Cassia fistula
flower butanolic extract. BMC Complement.
Altern. Med. 2016; 16(1): 497. doi:
10.1186/512906-016-1484-3.

20. Pullar JM, Carr AC and Vissers MCM. The
roles of vitamin C in skin health. Nutrients. 2017;
9(8): 866. doi: 10.3390/nu9080866.

21. Sanadi RM and Deshmukh RS. The effect of
Vitamin C on melanin pigmentation — A

December 2023, Vol. 22, No. 88: 49-64


http://dx.doi.org/10.61186/jmp.22.88.49
http://jmp.ir/article-1-3630-fa.html

[ Downloaded from jmp.ir on 2026-06-11 ]

[ DOI: 10.61186/jmp.22.88.49 ]

Anti-inflammatory and anti-aging ...

systematic review. J. Oral Maxillofac. Pathol.
2020; 24(2): 374-382. doi:
10.4103/jomfp.jomfp_207_20.

22. van Haasterecht L, Dsouza C, Ma Y,
Korkmaz HI, Jong Yde, Ket JCF, Zuijilen PPM
van, Groot ML and Komarova SV. In vitro
responses of human dermal fibroblasts to
mechanical strain: A systematic review and
meta-analysis. Front. Mech. Eng. 2023; 9. doi:
10.3389/fmech.2023.1049659.

23. Chaikul P, Kanlayavattanakul M,
Somkumnerd J and Lourith N. Phyllanthus
emblica L. (amla) branch: A safe and effective
ingredient against skin aging. J. Tradit.
Complement Med. 2021; 11(5): 390-399. doi:
10.1016/j.jtcme.2021.02.004.

Choi M. Anti-Aging effects of Terminalia
bellirica, Phyllanthus emblica, Triphala, and
Carica papaya extracts for sustainable youth.
Sustainability (Switzerland). 2022; 14(2): 676.
doi: 10.3390/su14020676.

Journal of Medicinal Plants

64

M. Masfria, et al

25. Wu M, Cai J, Fang Z, Li S, Huang Z, Tang
Z, Luo Q and Chen H. The composition and anti-
aging activities of Polyphenol extract from
Phyllanthus emblica L. fruit. Nutrients 2022;
14(4): 857. doi: 10.3390/nu14040857.

26. Saeedi M, Eslamifar M and Khezri K. Kojic
acid applications in cosmetic and pharmaceutical
preparations. Biomed. Pharmacother. 2019; 110:
582-593. doi: 10.1016/j.biopha.2018.12.006.

27. Bessada SMF, Alves RC, Oliveira MBPP.
Coffee silverskin: A review on potential
cosmetic applications. Cosmetics 2018; 5(1): 5.
doi: 10.3390/cosmetics5010005.

How to cite this article: Masfria M, Sumaiyah
S, Syahputra H, Jenifer J. Anti-inflammatory
and anti-aging activity of hydrogel with
active ingredient Phyllantus emblica L. fruit
nanosimplicia. Journal of Medicinal Plants
2023; 22(88): 49-64.

doi: 10.61186/jmp.22.88.49

December 2023, Vol. 22, No. 88: 49-64


http://dx.doi.org/10.61186/jmp.22.88.49
http://dx.doi.org/10.61186/jmp.22.88.49
http://jmp.ir/article-1-3630-fa.html

[ Downloaded from jmp.ir on 2026-06-11 ]

[ DOI: 10.61186/jmp.22.88.49 ]

=K :AMYY D FeY ails Olals aslilas

e _ .‘ ..
gy ools OlS asllas

Journal homepage: www.jmp.ir

waols DLLS suinys,
dnli..‘.:l: sl

& leiow dlae

Phyllantus emblica L. nanosimplicia Jls esbe b J55,08 Gm &2 5 2l b cled

850

" e Vg b i Tl e T A b i

Sl YOO ke Lyl o lo gon oSN o 5 il g ol oS3 oy g )13 o 05,5

Sl T 100 Ols sl |l g ol (5l syl 0SS oy gl (55 0l5 5 (5 ils s 09,5
Sl e LyGgl |l g oty o Sy il (618l 55 0

Sl K100 Oleto oyl | 5o g ol o ilew syl 0 lSCiils (el ) (57 a0l

s AS> Al Sledb|

OIS 5T G Ol 4 C plos 31 oYU Sl s 03 Lls L Phyllantus emblica oL 1dadie O

wﬁé_bgj}db',_éQ)J..B&:.il:J:bu.al.:fd_l\.Qw!ggjlew);}jéﬁuwuébb ) )

Phyll S o goo 31 U ; S AL i ol s ] ot o) e s I ) O g 5o 3
yantUSel.:Soﬁ)\J)}).\.:AJyJﬁzb_unlaJMl{d&uCﬁl.sJM.w\chd_}aJﬁd)j‘)u\?hUJy@

ul.:vj )\ oslanal L' QJbJ _,;Lv e or U:'JJ ol 0 cl;ul S BW) 9 uL@JS'M & Q\j& “ emblica L. J)—j)',“:h

Ji"l‘“; Cﬂ‘}fe w;&t]a¢6\e)be)'.hl ‘&Wﬁﬁéuﬂbid.i)b)\)bﬁdnﬁ?bybéjj‘bé\c\jjg 6)LN°>[M},L

(Ao F ) slachale L ads,dn .53 Koo s ol liasiiin s, s, Sy Sn 5 4 50
(L b PH ((SuS| ol (S 851 la ool Jold bdisodes bl dsd e 4ge b
P. osee 3lodd atlu (5w Ao IS0 c.\:q S Ol As 5 G a0 il e S
Rl g BN=FIN e i ClbB 5 O/YF-F/YA sdeul a5 L 1 555 50,5 Slo s o3l S emblica
e pl S 558 s SCp ey (10 5 Lo ik BT slos 53 (6K win ¥l e 3550
VOIAY Olsen as 5 655 350 cbem s WAL Olses as Cusby Jaslssl 53 dsys & J3ssds oS sl 0L
5 e oAl 5 Lo s YY/BY Olpe & ki ladsd Al o ys VO Oljee & Blis o311 2alS oo s
AMA 85 ol Coadon? 58T Gla digoda Cul oag J5e do s AP Ol 4 laS 5
Phyllanthus emblicaa oL o5 1,350 5 ol 55508 16 S ez ol 0L |y SL,ls3k Ao s
G 2l s 5 (G Ao ol Ao s P JSssden 5 Ble Sl (3l 3 5l e Hler CBIS I

Sl ol Ae s ¥ 5 Y s Jisa Laslas o

Phyllantus emblica
L.

S A2

L_ a‘JAA osladl ‘_5_5_9 J‘)ﬁa& L« C_:v_l.a &‘;jﬂ.&j; LUPLC'ESI'QTOF'MS ‘é}g rjw L).:A)JT cBSA ‘U?J J)JU‘ LSJ: ‘TEA Hlacdisio

hafid@usu.ac.id :J s jus otivs 5 *

VEY sl )t B dy 'CUU AP Cligoa,l YY) o Mal Cil s éJU AFeY il VW icdl é)u

doi: 10.61186/jmp.22.88.49

© 2023. Open access. This article is distributed under the terms of the Creative Commons Attribution-NonCommercial
4.0 International License [https://creativecommons.org/licenses/by-nc/4.0/]



http://www.jmp.ir/
mailto:hafid@usu.ac.id
http://dx.doi.org/10.61186/jmp.22.88.49
https://creativecommons.org/licenses/by-nc/4.0/
http://dx.doi.org/10.61186/jmp.22.88.49
http://jmp.ir/article-1-3630-fa.html
http://www.tcpdf.org

