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ABSTRACT

Produk kosmetik berbasis transfersom semakin menarik perhatian karena
teknologi nano vesikel ini dapat meningkatkan penetrasi bahan aktif seperti isolat
manggis dari Garcinia mangostana L. ke dalam kulit. Teknologi ini menawarkan
pengembangan produk kosmetik inovatif yang menjanjikan. Transfersom terdiri
dari fosfolipid (yaitu fosfatidilkolin dari lesitin kedelai) dan surfaktan yang
masing-masing membentuk vesikel dan meningkatkan fleksibilitas transferom
sebagai aktivator tepi. Kami mengembangkan formula dengan isolat manggis
dalam transfersom dan mengukur ukuran partikel dan persen penjebakan bahan
aktif. Rasio yang digunakan adalah F1 (60:40), F2 (50:50), dan F3 (95:5). Setelah
dioptimasi, formula dievaluasi untuk efisiensi penyerapan dan stabilitas fisik
selama penyimpanan. Penelitian ini membuat transfersom dari isolat mangostin
dengan metode vortexing-sonikasi dan homogenizer. Ukuran partikel diukur
dengan alat analisis ukuran partikel dan efisiensi penyerapan dengan
spektrofotometer UV-Vis. Hasil penelitian menunjukkan bahwa formula
transfersom terbaik adalah F2 (50:50), dengan ukuran partikel 433,2 nm, PDI
0,399, zeta potensial -2,43 mV, dan efisiensi penjerapan 99,08%. Transfersom ini
berpotensi sebagai sistem penghantaran isolat mangostin yang efisien ke dalam
kulit dan dapat disimpan dengan lebih baik pada suhu dingin.
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1. Introduction

Alpha mangostin (a-mangostin) as
isolates of Garcinia mangostana L have
high antioxidant activity as a DPPH
radical scavengerl. Mangosteen rind
mainly contains xanthones, namely a-
mangostin, and  other  secondary
metabolites such as flavonoids, and
tannins?.

The delivery of active ingredients
in cosmetic products used topically is
often used, yet transdermal delivery for
systemic action is relatively new, and
research in this field is currently
developing very quickly. The transdermal
route may deliver compounds with low
solubility in water and those with low oral
bioavailability. Further, it is a non-
invasive drug delivery route through the
skin or epidermis, dermis, and other
layers into the systemic circulation3.

The main problem with this
transdermal active ingredient delivery
system is that it has a layer, the stratum
corneum, that makes it difficult for
molecules coming from outside to
penetrate. This layer is tightly packed,
making it difficult to penetrate the skin,
which can hamper the transdermal route®.
Transfersomes are more advantageous
than the liposome system as a nanovesicle
system because they can penetrate
the  skin  with  smaller  pores.
Transfersomes can deliver drugs with
various solubility properties and have
elastic properties that allow them to pass
through gaps 5 to 10 times smaller in size
without losing their shape®.

The components that formq
transfersomes consist of phospholipids in
the form of phosphatidylcholine as a
vesicle-forming component, surfactants
as edge activators that function to
increase  the  flexibility of the
transfersomes, and buffer solutions as a
hydration medium. The composition of

phospholipids and surfactants is a
variable that can affect the optimisation
of the transfersomes  formula®’.
Therefore, this research was carried out to
determine the most stable and better
formula based on its characterisation and
determine the effect of storage at different
temperatures.

1.1. Materials and Methods

The mangostin  (Garcinia
mangostana L.) isolate used was
from....., Apa bahan pure mangostin
isolate yang digunakan untuk menghitung
persen adsorbtion? soybean lecithin,
Tween 80, methanol pro analysis,
phosphate buffer pH 7.4, and distilled
water. We also used analytical balances, a
particle size analyser/zetasizer (Horiba®,
japan), homogeniser, Ostwold viscometer
, pH meter (Mettler Toledo, Germany),
and a UV-Vis spectrophotometer
(Genesys 10S  Uv-Visible, Thermo
Scientific, New York, NY, USA).

1.2.  Preparation of Mangostin isolates
Transfersomes

Optimization of the transfersomes
formula was carried out using the
vortexing-sonication method using a
homogenizer. The components for the
transfersomes were soy lecithin and
tween 80 as the surfactant. Variation of
soy lecithin and tween 80 were prepared
to obtained the optimum formula. Soy
lecithin and tween 80 were mixed first,
then 0.001 gram of mangostin isolate was
added, followed by 100 ml of hydrated
with phosphate buffer pH 7.4. Hydration
was carried out to form a lamellar
structure that formed a ball-like bilayer.
To do the mixing and reduce the size of
the vesicles formed, ultra turrax™
homogenizer is needed at 8000 rpm for
30 min.  Following, an  evaluation
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was carried out with transfersomes
storage, including storage temperatures
(<25° C and at >25° C). The formulation

optimisation of transfersomes from
mangosteen isolates is listed in Table 1.

Table 1 Transfersomes Formula

Formula Soybean lecithin: tween 80
1 60:40
2 50:50
3 95:5

1.3. Particle Size Distribution and
Polydispersity Index

Particle size distribution is an
important ~ factor in  nanoparticle
preparations. The test is determined using
a particle size analyser (PSA). The PSA
was used with the Dynamic Light
Scattering (DLS) method at 25 °C that
utilizes the principle of Brownian motion,
in which the particles and molecules of a
dissolved sample are in constant random
thermal motion?.

Polydispersity index

The polydispersity index is a
parameter that shows the homogeneity
and uniformity of particle sizes in a
nanoparticle preparation. A polydispersity
index value of <0.5 has a homogeneous
size distribution range or indicates a
homogeneous vesicle with high physical
stability. The closer the polydispersity
index value is to zero, the vesicle size
will be more homogeneous®.

1.4. Zeta Potential

This zeta potential measurement
was carried out to predict the stability of
the dispersion formula. Preparations in
the form of nanoparticles with a zeta
potential value of <-30 mV and >30 mV
have higher stability because the particles

in the dispersion system also
have a zeta potential value of <-30 mV
and/or >30 mV and a mutual repulsive
force, and thus no tendency to merge and
flocculate?®.

1.5.  Adsorption Efficiency

The levels were calculated using
the UV-Vis Spectrophotometric
calibration curve, constructed from a pure
mangostin isolate at serial concentrations
of 5, 10, 15, 20, 25, and 30 ppm. The
equation of each concentration series was
calculated with the maximum wavelength
of mangosteen isolate obtained using a
Uv-Vis spectrophotometer, from which a
linear regression equation  was
determined.

The adsorption efficiency (EP)
test was carried out with centrifugation
ultracentrifugation to separate the active
mangostin  isolate, which was not
adsorbed. Speed was set at 6000 rpm for
30 min. After the supernatant and
precipitate were formed, the free
mangostin isolate was obtained from the
supernatant, and the absorption was
measured using a Uv-Vis
Spectrophotometer. Drug levels were
determined using the absorbance data
obtained!!. The adsorption efficiency (%
EP) was calculated using the following
formula:

T D
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where TD is the total compounds
contained in the formula and FD is the
number of compounds detected in the
supernatant (not adsorbed).
1.6. Evaluation of Transfersomes
Preparations

The evaluation was conducted
by organoleptic observation to determine
the  physical properties of the
preparations, including shape, color, and
odor to evaluate whether physical
changes occur during storage. The pH of
the preparation was measured using a pH
meter calibrated using standard buffers
(i.e. pH 4, pH 7, and pH 9) at room
temperature.  The  viscosity  was
determined using an Ostwald viscometer.

2. Result

Optimization of the transfersomes

formula was achieved by comparing the
concentrations and differences in the
temperature storage (at <25 °C and
>25°C) to determine a good and stable
base for storage. Transfersomes were
made based on the comparison of the
concentrations of phosphatidylcholine
and Polysorbate 80 used. The
transfersomes were evaluated on days O,
4,7, 14, 21, and 28 at the various storage
temperatures. The organoleptic properties
of the transfersomes stored at room
temperature on day 4th in formulas F1 to
F3 showed precipitates. Similarly, the
transfersomes stored in the climatic
chamber produced sediment, while the
transfersomes stored at low temperatures
showed stable results for formulas F1 and
F3 but on the 18th day and with the
appearance of plaques, except for the
formula F2.

Figure 1. Preparation of Transfersomes

The results of the pH evaluation of the
transfersomes  stored at  different
temperatures did not show significant
changes in pH, resulting in an average pH
of 6-7. The conditions set in this study
allowed the skin to adapt to the pH of
45-8

of the preparation®®. The viscosity of the
transfersomes produced an average value

of 0.74 cP, which is influenced by the
relationship between the length of the
flow time; the longer the flow time, the
greater the viscosity of a liquid, while the
shorter the flow time, the lower the
viscosity and size of the liquid. Therefore,
the F2 formula with a 50:50 ratio was
chosen to be added to the mangostin
isolate at 0.001 gram/mL.
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3. Discussion

Transfersomes preparations are
used as a delivery medium through the
skin. The manufacturing method used for
mangostin isolate-transfersomes
preparations used vortexing-sonication or
the direct stirring method. This method
can produce transfersomes isolates of
mangosteen that tend to have better
physical stability and particle size. This
method can assist in producing a more
uniform transfersomes structure with a
smaller particle sizel®.

From the analysis of the
transfersomes preparations using the PSA
and measured in triplicates, the results
were obtained in the form of PDI data or
polydispersity index, which indicates the
homogeneity of the particle size
distribution. The smaller the resulting
PDI value or close to zero, the more
uniform the particle size distribution is'*

while the Z- Average

indicates the

average particle size produced. Based on
the Z-Average data, the particle size in
the transfersomes F2 produces a value of
433.2 nm +SD (Figure 2). The results of
the measurements performed show that
the transfersomes vesicle meets the
transfersomes requirements for a vesicle
size range of 100-400 nm, which is
included in the large unilamellar vesicle
(LUV) category*.

The vesicle size of the
transfersomes is also affected by the
particle size reduction that used an
ultraturax homogenizer at 8000 rpm
because it is influenced by higher speeds
and produces greater frictional forces and
more efficient breakdown. Likewise, the
results of the polydispersity index test
yielded a value of 0.399 (Table 2). If the
polydispersity index value produces a
value of <05, then vesicles are
homogeneous with high stability.

Table 2. Transfersomes Particle Size Distribution and Polydispersity Index of F2.

No of Size(nm) Polydispersity
Testing Index
Testing 1 426.5 0.394
Testing 2 437.1 0.415
Testing 3 436.1 0.390
Average 433.2 0.399
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Figure 2. Particle size distribution of the transfersomes produced
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The zeta potential measurement
was used to determine the stability of the
preparation against storage conditions and
to know the ability of particles to
aggregate again increasing the particle
sizel®, The particle may be stable if it has
a potential value of >30 mV or >-30 mV

in the presence of repulsive forces
between particles with the same charge
that can avoid aggregation and avoid
combination to form larger particles.
Based on the zeta potential obtained,
formula 2 produced a value of -2.43
(Table 3 and Figure 3).

Table 3. Transfersomes Zeta Potential.

Formula 2 Testing

Zeta Potential (mV)

Testing 1 -2.7
Test 2 -2.3
Testing 3 -2.3
Average -2.43

Zeta Potential (Mean) D23 mV
Electrophoretic Mobility Mean

0.9~
08
0. T:
0s

0.5-

Intensity (a.u.)

04
0r
0z
0. T:

00,

: -0.000018 cm/Vs

400 -300 -200 -100 O

Zeta Potential (mV)

Figure 3. Zeta Potential Measurement

The entrapment efficiency test
was carried out to determine the effect of
the concentration of the active substance
on its adsorption in the vesicles.
Adsorption efficiency can be used as the
main parameter in determining the
formula for the manufacturing of
nanovesicles. The amount of free
mangostin isolate was separated using
ultracentrifugation at 6000 rpm for 30
min. The absorbance of the supernatant
resulting from  centrifugation  was
measured using a spectrophotometer to
determine the level of mangostin isolate
that was not absorbed. The results of the
equation from linear regression were:
y=0.0535x - 0.022 with a mark
coefficient correlation of 0.97.

The measurements of mangostin
isolates that were absorbed in the
transfersomes showed a 99.08% yield.
The requirement for adsorption efficiency
in transfersomes was not <60%, showing
that the research carried out on
transfersomes preparations containing
mangostin isolate met the requirements
because it was >60% with an adsorption
efficiency level of 99.08%. The higher the
adsorption efficiency value, the higher the
skin penetration ability and the smaller
particle size. Further, it can increase the
flexibility of the lipid bilayer membrane,
thereby allowing the transfersomes to
pass through pores that are smaller than
the size of the vesicle spontaneously.
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The entrapment efficiency test
was carried out to determine the effect of
the concentration of the active substance
on its adsorption in the vesicles.
Adsorption efficiency can be used as the
main parameter in determining the
formula for the manufacturing of
nanovesicles. The amount of free
mangostin isolate was separated using
ultracentrifugation at 6000 rpm for 30
min. The absorbance of the supernatant
resulting from  centrifugation  was
measured using a spectrophotometer to
determine the level of mangostin isolate
that was not absorbed. The results of the
equation from linear regression were:
y=0.0535x - 0.022 with a mark
coefficient correlation of 0.97.

The measurements of mangostin
isolates that were absorbed in the
transfersomes showed a 99.08% yield.
The requirement for adsorption efficiency
in transfersomes was not <60%, showing
that the research carried out on
transfersomes  preparations containing
mangostin isolate met the requirements
because it was >60% with an adsorption
efficiency level of 99.08%. The higher the
adsorption efficiency value, the higher the
skin penetration ability and the smaller
particle size. Further, it can increase the
flexibility of the lipid bilayer membrane,
thereby allowing the transfersomes to
pass through pores that are smaller than
the size of the vesicle spontaneously.

Transfersomes isolate mangostin
produced was yellowish-white in colour.
The resulting colour was due to the active
ingredients used, namely mangostin
isolate.  and soy lecithin.  These
transfersomes had a characteristic smell
of lecithin. The transfersomes that were
stored at low temperatures did not settle
or no separation occurred, whereas

transfersomes that were stored at low
temperatures in the climatic chamber had
sedimentation within the first week

The results of the pH testing in the
formulas obtained with two storage
temperatures (i.e. cold temperatures and
climatic chambers) show that the pH
testing produced values in the range of 6—
1.

Viscosity was determined using an
Ostwold viscometer. It is important to
measure viscosity because it shows the
resistance of a liquid to flow. The factors
that affected the viscosity included the
mixing or stirring process during the
preparation, and the selection of
thickeners and surfactants used. The
viscosity measurements on transfersomes
preparations containing mangostin isolate
during week O to week 4 were in the
range of 4-8 cps. The difference in flow
viscosity was related to the presence of
suspended particles.

4. Conclusions

A mangostin isolate was used in
transfersomes preparations as an active
substance. Mangostin isolates must be
able to penetrate the skin and reach
subcutaneous adipose tissue as its target.
The entrapment efficiency value obtained
from the UV-Vis Spectrophotometer
method showed that the entrapment
efficiency value of the mangostin isolate
was 99.08%. The storage results of
transfersomes preparations stored at <
25°C and >25°C for one month showed
that the transfersomes preparations stored
at cold temperatures show
organoleptically more optimal
preparations.

438



Y. D. Putri etal / Indo J Pharm 5 (2023) 432-440

5.

[1]

[2]

[3]

[4]

[5]

[6]

References

Sugiyati, R., & Djajadisastra, J.
'Formulasi dan Uji Penetrasi In
Vitro Sediaan Gel Transfersom
Mengandung Kofein  sebagai
Antiselulit (Formulation and In
Vitro Penetration Evaluation of
Transfersome  Gel  Preparation

Contains Caffeine as an
Anticellulite)'. Jurnal lImu
Kefarmasian Indonesia.  2015;

13(2), 131-136.

Idawati, S., Hakim, A. &
Andayani, Y. 'lsolasi o -Mangostin
dari Kulit Buah Manggis ( Garcinia
mangostana L.) dan Uji Aktivitas
Antibakteri  Terhadap  Bacilus
cereus'. Jurnal Farmasi Dan Illmu
Kefarmasian Indonesia. 2018; 4(2),
118-122.

Akhtar N, Singh V, Yusuf M, Khan
RA. ‘Non-Invasive Drug Delivery
Technology: Development And
Current Status Of Transdermal
Drug Delivery Devices, Techniques

And Biomedical Applications’.
2020; \Wol. 65, Biomedizinische
Technik.

Ratnasari, D., & Anwar, E.
'Karakterisasi Nanovesikel

Transfersom  Sebagai Pembawa
“Rutin” Dalam  Pengembangan
Sediaan Transdermal’. 2016; In
Jurnal Farmamedika
(Pharmamedica Journal) (Vol. 1,
Issue 1).

Walve JR, Bakliwal SR, Rane BR,
dan Pawar SP.. Transferosome:
surrogated carriers for transdermal
drug delivery system. Int J Appl
Biol Pharm. 2011; 2(1):204-213.
Prajapati TS, Patel CG, Patel CN..
‘Transfersoms: A vesicular carrier

system for transdermal drug
delivery’.  Asian  Journal  of
Biochemical and Pharmaceutical

[7]

8]

[9]

[10]

[11]

[12]

[13]

Research. 2011;1;1 (2):507-24

Zaafarany. G., Samar M., dan
Nahed D. ‘Role of Edge Activators
and Surface Chgange In Developing

Ultradeformable  Vesicles  with
Enhanced Skin Delivery’.
International Journal of

Pharmaceutics. 2010; 397: 164-172.

Djadisastra, J., Mutalib, A,
Pujiyanto, A. ‘Pembuatan,
Karakterisasi dan Uji In Vitro
Nanopartikel Emas Berbasis

Konjugat Gom  Arab-Vinkristin’.
Jurnal llmu Kefarmasian Indonesia.
2018; 16 (1), 6-11.

Haifa Nurmahliati, Ferri Widodo,
Oktavia Eka Puspita. ‘Pengaruh
Perbedaan  Konsentrasi  Lesitin
Kedelai dan Asam Kolat pada
Karakterisitk Transfersome
Pterostilben’. Pharmaceutical
Journal Of Indonesia. 2020; 13(2).
Juliantoni Y, Hajrin W, Subaidah
WA. ‘Nanoparticle Formula
Optimization of Juwet Seeds
Extract (Syzygium cumini) using
Simplex Lattice Design Method’. J
Biol Trop. 2020;20(3),416.

Sari, W.P., Tamara, S., Permatasari,
S., Andini, S. Formulation of
Transfersome Gel Preparation of
Waste Red Onion (Allium cepa. L)
Tunic using Phosfolipid and
Surfactant. Jurnal IImu Kefarmasian
Indonesia, 2020;18(1), 88-95.
Devina aprian, dkk..Studi tentang
nilai viskositas madu hutan dari
beberapa daerah di sumatera barat
untuk mengetahui kualitas madu.
Pillar of Physics, 2013;Vol.2. 91-98
Sayuti, N. A. .'"Formulasi dan Uji
Stabilitas Fisik Sediaan Gel Ekstrak
Daun Ketepeng Cina (Cassia alata
L.)". Jurnal Kefarmasian Indonesia,
2015; 5 (2), 74-82.

439



Y. D. Putri etal / Indo J Pharm 5 (2023) 432-440

[14]

[15]

Guideline: Dynamic light scattering
common terms defined Z-average
Size. Jakarta: Malvern; 2011.

Ali, Saba M., dan Gil Yosipovitch.
‘Skin pH: From Basic Sciencet
Basic Skin Care’. Acta derm
Venerol. 2013; 93: 261-267.

[16] Taurozzi, J.S.,

Hackley, VA,
Wiesner, M.R.“Protocol for
Preparation Nanoparticle
Dispersion from Powdered Material
Using  Ultrasonic  Disruption’.
National Institute for Standard and
Technology. United State of
America; 2010.

440



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9

