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Plant-based extract is gaining interest as natural antioxidant in cosmetic
industry. However, the primary challenges are incorporation of plant-based
extract due to its poor bioavailability, low solubility and difficulties in
formulating a stable carrier system. A newly developed nanoemulsion with
extremely small particle size system was designed and formulated for
transdermal application. To date, there are no reports on the uses of natural
antioxidants from Manilkara zapota (L.) P Royen for topical applications in
cosmeceuticals. Polyphenolic compounds (phenolic acid, flavonoid and tannin)
are the major contributor to the antioxidant properties of M.zapota fruits.

Polyphenolic compounds in M.zapota fruit were extracted and evaluated. In-
vitro antioxidants activity were evaluated using 1, 1-diphenyl-2-picrylhydrazyl
(DPPH) free radical scavenging, 3-carotene bleaching assay and oxygen radical
absorbance capacity (ORAC). The highest antioxidant properties was observed
in ethanol pulp (EtPE), ethyl acetate pulp (EaPE) and ethyl acetate seed (EaSE)
extracts of M.zapota. The bioactive compounds were analyzed by Liquid
Chromatography Mass Spectroscopy (LCMS) and Gas Chromatography Mass
Spectroscopy (GCMS). The results demonstrated the presence of gallic acid,
protocatachuic acid, ferullic acid, resorcinol, vanillic acid, epicatechin,
quercetin linoleic acid and oleic acid in EtPE, EaPE and EaSE extracts.



Palm kernel oil esters (PKOEs), date seed oil (DSO) with addition of sorbitan
monooleate (Span 80) and polyoxyethelene sorbitan monooleate (Tween 80)
were chosen to be used as the oil phase due to high solubility of M.zapota fruit
extract. In order to determine the suitable ratio of mixed surfactant, ternary
phase diagram was constructed. Ternary phase diagrams were constructed to
observe the incorporation of mixed palm kernel oil esters (PKOEs) and date
seed oil (DSO), non-ionic surfactants, active compound and water. A
composition of surfactant/oil/water (20/20/60) in ternary phase diagram was
chosen and the particle size was measured. The results showed that the ratio of
Span 80 to Tween 80 (3:7) exhibited the lowest particle size and polydispersity
index.

The formulations were optimized using a multivariate statistical techniques by
D-optimal experimental mixture design with oil, surfactant, xanthan gum,
glycerol, water as the variables and particles size as the response. The
nanoemulsions were prepared using high energy emulsification followed by
low energy emulsification method. The optimum compositions were 14.03%
(w/w) of oils, 7.86% (w/w) of surfactants, 0.64% (w/w) of xanthan gum, 7.35%
(w/w) of glycerol, and 70.12% (w/w) of water. The particle size, zeta potential,
and polydispersity index (PDI) obtained were 112.24 nm, -42.11 mV, and
0.3254, respectively. The surfactant amount gave the largest effect on the
particle size of the system. In order to prepare a good texture which fits for
cosmetic purpose, modifications was carried out. The modification made did
not show any significant changes on the particle size and zeta potential
readings.

The final formulations contained 0.0%, 0.1% and 0.5% of M.zapota fruit extract
were labeled as BNE, MZNE1 and MZNE2. The particle sizes obtained were
110.0, 121.7 and 123.9 nm, respectively. The results showed that final
nanoemulsions were stable up to 90 days in storage (room temperature (25°C,
45°C and 5°C). There were no bacterial growths in the storage. In-vitro safety
evaluation of nanoemulsions showed no acute toxicity on fibroblast cells (3T3)
up to 48 hours.

Rheological behavior of nanoemulsion was evaluated using viscometry test.
From the results, nanoemulsion exhibited shear thinning (pseudoplasic)
behavior which obeys the power law model. The results from oscillatory strain
sweep test showed that the wide linear viscoelastic region (LVR) was directly
correlated to high rigidity of the system. The morphological property of the
nanoemulsion analysed using Transmission Electron Microscope (TEM)
showed that the particle size was in agreement with the sample measured size
using Zeta Sizer Analyzer. In the physical and thermal stability studies, the
nanoemulsion was stable under high centrifugal force, storage at room
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temperature and 45°C for 90 days while maintaining its nano-size and zeta
potential values. The developed nanoemulsion was also able to withstand
freeze-thaw cycles and having low rate of Ostwald ripening.

The permeation of phenolic compounds through cellulose acetate membrane
was studied using Franz diffusion cells. The result showed that 39.44% of total
phenolic compounds were released from MZNE2. The antioxidant activity
released was evaluated by DPPH scavenging assay. The activity were 29.94%,
27.81%, 48.25% and 68.64% of MZFE, BNE, MZNE1 and MZNE2, respectively.
The nanoemulsions system provided a good protection for bioactive
polyphenol compounds against degradation as there was significant
antioxidant activity even after being encapsulated in the system.

The biophysical evaluations of MZNE2 on skin hydration showed significantly
increased for 6h treatment. However the collagen content showed significant
increase after 28d of application compared to 6h application. Transepidermal
water loss was reduced in both treatments of 6h and 28d of applications. In
addition, MZNE2 was classified as dermally non-irritant with a Human
Irritancy Equivalent (HIE) score below 0.19 and this has been verified by the
ultrasound skin imaging after application. No visible skin reactions caused by
dermal irritation, contact sensitization or rash were experienced by the subjects
during the application. The in vivo study has demonstrated that the increase of
collagen content eventually led to higher skin hydration. This work conclude
that a stable M.zapota nanoemulsion was successfully designed and developed,
and showed potential collagen regeneration and delay intrinsic and extrinsic
skin aging on human skin.
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Ekstrak berasaskan tumbuhan semakin mendapat faedah sebagai antioksidan
semulajadi dalam industri kosmetik. Walaubagaimanapun, cabaran utama
penggabungan ekstrak berasaskan tumbuhan ialah disebabkan oleh
bioavailability yang lemah, keterlarutan yang rendah dan kesukaran dalam
memformulasikan sistem pembawa yang stabil. Nanoemulsi baru dihasilkan
dengan saiz partikel yang sangat kecil telah direka dan diformulasikan untuk
aplikasi transdermal. Sehingga kini, tiada laporan tentang penggunaan
antioksidan semulajadi daripada Manilkara zapota (L.) P Royen untuk aplikasi
topikal dalam kosmesiutikal. Sebatian polifenolik (asid fenolik, flavonoid dan
tannin) adalah penyumbang utama kepada sifat antioksidan bagi buah
M.zapota.

Sebatian-sebatian polifenolik dalam buah M.zapota telah diekstrak dan
dikenalpasti. Aktiviti antioksidan in-vitro telah dikenalpasti menggunakan 1,
1-difenil-2-pikrilhidrazil (DPPH) pemerangkap radikal bebas, assai peluncur £3-
carotina dan Kkapasiti penyerapan radikal oksigen (ORAC). Sifat-sifat
antioksidan yang tinggi telah diperhatikan dalam ekstrak pulpa etanol (EtPE),
ekstrak pulpa etil acetat (EaPE) dan ekstrak biji etil acetat (EaSE) bagi
M.zapota. Sebatian-sebatian  bioaktif telah dianalisa menggunakan
spektroskopi jisim kromatografi cecair (LCMS) dan spektroskopi jisim
kromatografi gas (GCMS). Keputusan menunjukan terdapat asid gallik, asid
protokatachuik, asid ferulik, resorsinol, asid vanilik, epikatechin, quersetin,
asid linoleik dan asid oleik dalam ekstrak EtPE, EaPE dan EaSE.
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Ester minyak isirong sawit (PKOEs), minyak biji kurma (DSO) dengan
penambahan sorbitan monooleat (Span 80) dan polietilina sorbitan monooleate
(Tween 80) telah dipilih untuk digunakan sebagai fasa minyak disebabkan oleh
keterlarutan yang tinggi bagi ekstrak buah M.zapota. Untuk menentukan
nisbah surfaktan yang sesuai, rajah tiga fasa telah di bina. Rajah tiga fasa telah
dibina untuk memerhati penggabungan bagi campuran ester minyak isirong
(PKOEs), minyak biji kurma (DSO), surfaktan bukan ion, bioaktif dan air. Satu
komposisi surfaktan/minyak/air (20/20/60) daripada rajah tiga fasa telah
dipilih dan saiz partikel telah diukur. Keputusan menunjukan, nisbah Span 80
kepada Tween 80 (3:7) mempamerkan saiz partikel dan indeks polidispersiti
indeks yang paling rendah.

Formulasi-formulasi telah dioptimumkan menggunakan teknik satistikal
multivariasi oleh rekabentuk campuran eksperimen D-optimal dengan
minyak, surfaktant, xanthan gum, glycerol dan air sebagai pembolehubah dan
saiz partikel sebagai respon. Nanoemulsi telah disediakan menggunakan
emulsifikasi tenaga tinggi diikuti emulsifikasi dengan tenaga rendah.
Komposisi optimum ialah 14.03% (w/w) bagi minyak, 7.86% (w/w) bagi
surfaktan, 0.64% (w/w) bagi xanthan gum, 7.35% (w/w) bagi glycerol dan
70.12% (w/w) bagi air. Saiz partikel, potensi zeta dan indeks polidispersiti
(PDI) yang diperolehi masing-masing ialah 112.24 nm, -42.11 mV, and 0.3254.
Kandungan surfaktan memberikan kesan yang paling besar terhadap saiz
partikel bagi sistem. Untuk menyediakan tekstur yang bagus, sesuai untuk
tujuan kosmetik, pengubahsuaian telah dilakukan. Pengubahsuaian yang
dilakukan tidak menunjukan sebarang perubahan yang ketara terhadap saiz
partikel dan bacan potensi zeta.

Formulasi terakhir mengandungi 0.0%, 0.1% dan 0.5% ekstrak buah M.zapota
telah dilabelkan sebagai BNE, MZNE1l dan MZNE2. Saiz partikel yang
diperolehi masing-masing ialah 110.0, 121.7 dan 123.9 nm. Keputusan
menunjukan nanoemulsi akhir adalah stabil sehingga 90 hari dalam simpanan
(suhu bilik (25°C, 45°C and 5°C). Tiada pertumbuhan bakteria dalam
simpanan. Penentuan keselamatan in-vitro bagi nanoemulsi menunjukan tiada
kesan toksiksiti akut pada sel fibroblas (3T3) sehingga 48 jam.

Ciri reologi bagi nanoemulsi telah ditentukan menggunakan ujian viskometri.
Keputusan nanoemulsi mempamerkan sifat ricih penipisan (pseudoplastik)
yang mematuhi model undang-undang kuasa. Hasil daripada ujian
ketegangan ayunan menunjukan bahawa luas bahagian viskoelastik linear
adalah berkadar terus dengan sistem ketegangan yang tinggi. Morfologi
nanoemulsi dianalisis menggunakan mikroskop electron transmisi (TEM). Saiz
partikel telah dipersetujui dengan saiz sampel yang ditentukan menggunakan
pengsaiz Zeta. Dalam kajian fizik dan kestabilan terma, nanoemulsi adalah



stabil di bawah tekanan empar yang tinggi, peyimpanan pada suhu bilik dan
45°C selama 90 hari. Sementara itu, saiz partikel adalah kekal. Nanoemulsi
yang dibina juga mampu menahan kitaran beku cair dan mempunyai kadar
pematangan Ostwald yang rendah.

Penyerapan sebatian fenolik melalui membran selulosa acetat telah dipelajari
menngunakan alat sel penyebaran Franz. Hasil menunjukan bahawa 39.44%
daripada jumlah sebatian fenolik telah dibebaskan daripada MZNE2. Aktiviti
antioksidan yang dibebaskan juga ditentukan oleh assai DPPH analisis.
Aktiviti masing-masing ialah 29.94%, 27.81%, 48.25% dan 68.64% bagi MZFE,
BNE, MZNE1 dan MZNE2. Sistem nanoemulsi menyediakan penjagaan yang
baik bagi sebatian bioaktif polifenolik terhadap kesan degradasi seperti aktiviti
antioksidan masih ada walaupun dikapsulkan di dalam sistem.

Penentuan biofizikal MZNE2 terhadap hidrasi kulit manusia menunjukan
peningkatan yang penting selepas 6 hari penggunaan. Kandungan kolagen
menunjukan kesan selepas 28 hari rawatan. Kehilangan air transepidermal
telah berkurang dalam kedua-dua rawatan bagi 6 jam dan 28 hari penggunaan.
Tambahan pula MZNE2 telah diklasifikasikan sebagai dermal tidak merengsa
dengan skor Persamaan iritasi manusia (HIE) di bawah 0.19 dan ini telah
ditentukan oleh pengimejan kulit ultrabunyi selepas penggunaan. Tidak
kelihatan tindak balas kulit yang disebabkan oleh iritasi dermal, kepekaan
sentuhan dan ruam yang dihadapi oleh subjek semasa tempoh penggunaan.
Pembelajaran in-vivo telah menunjukan bahawa peningkatan kandungan
kolagen membawa kepada penghidrasi kulit yang tinggi. Kajian ini,
menyimpulkan bahawa nanoemulsi M.zapota adalah stabil dan telah berjaya
direka dan dibina juga menunjukan potensi pertumbuhan semula kolagen dan
melambatkan kesan penuaan pada kulit manusia secara intrinsic dan
ekstrinsik
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CHAPTER 1

INTRODUCTION

1.1 Background of Study

Cosmeceuticals are multifunctional cosmetics and are believed to be the future
generation skin care products. The term “Cosmeceuticals” was coined by
Raymond Reed but the concept was further popularized by Dr. Albert
Kligman in the late 1984’s (Wanjari and Waghmare, 2015). The huge
advantage of cosmeceuticals compared to conventional cosmetics is due to the
presence of biological active ingredient which provided the therapeutic or
medicinal benefits. A report, “Cosmeceuticals market to 2018,” forecasted that
the global cosmeceuticals market will reach $42.4 billion by 2018 and spurs to
reach of $ 61 billion by 2020 (Lohani et al., 2016). The cosmeceutical products
include skin care to body care and hair products. The increasing demand of
skin care products for topical cosmeceutical treatments such as photoaging,
hyperpigmentation and wrinkles are due to the rising desire for consumers to
seek beauty, youthful appearance as well as to enhance skin health.

Moreover, the hectic lifestyles with exposure to the environmental aggressions
such as ultraviolet radiation, smoke and pollution have increase concerns
about premature skin aging. There are three main factors that affect aging
process; genetic, internal and external factors. Genetic factors depend on
individual cell division and function, while internal factors are related to the
endocrine system such as sex hormone. Meanwhile, the external factors
involve exposure to sunlight, humidity, polluted air, infections and treatment
on the skin. It is well known that the UV-induced skin damages including skin
aging, cancer, and other skin diseases are associated to the harmful effect of
free radical such as Reactive oxygen species (ROS) from sun light.
Furthermore, skin is the largest organ and is constantly exposed to the harmful
effect.

The human skin has an important function in providing a barrier between the
internal and the external physical, chemical, and biological environment (Al-
Edresi and Baie, 2010). The skin barrier provided a good protection against
hazardous microorganisms, toxic chemicals, ultraviolet radiation and water
loss. Ultraviolet radiation can penetrate deep into the skin layers and break
down the skin structure. Collagen is one of the important component of skin
structure that influence the firmness and elasticity of the skin (Fujii et al., 2008).
The normal sign of premature skin aging include wrinkles, sagging, pigmented
spots and dryness. Several approaches have been done to prevent and repair



the skin damage through oral intake or transdermal delivery.

Natural antioxidants from fruits are safe, novel, low cost with less side effect
and environment friendly. Previous studies have reported that the bioactive
compounds of M.zapota extracts contained high antioxidant potential
evaluated by different measurement systems (Gomathy et al., 2013; Ma et al.,
2003; Leong and Shui, 2002). Due to these valuables properties, these
researchers suggested the use of M.zapota fruit extract as a cosmeceutical
functional skin care products. The good effects of phenolic bioactive
compounds on the skin have been widely investigated. However, to date
research and publications of Manilkara zapota (L.) P Royen fruit extract in the
area of nanocosmeceutical are still limited. The utilization of bioactive
compound could be an asset which is sustainable to the environment. Delivery
of bioactive compounds through the skin contributed by extremely smaller
particles, are easily adsorbed and thus more efficient in repairing damage
(Lohani et al., 2016).

Nanoemulsions have uniform and extremely small droplet size, typically in
the range of 20 to 200 nm (Solan ef al., 2012). Nanoemulsions are attractive
systems for the use in the cosmetics, pharmaceutical, food and other industries
due to their low amount of surfactant, higher stability against coalescence, lack
of toxicity or irritant characteristics, low viscosity, good appearance, and
versatility of formulation as foams, creams, liquids and sprays.
Nanoemulsions, due to the extremely small size has closer contact with the
stratum corneum (SC) and thus increasing the amount of active compound
reaching the desired site of action. Nanoemulsions have also been developed
for water insoluble active compounds such as Vitamin E (Teo et al., 2010),
tocotrienol (Ng et al., 2013) and kojic acid dipalmitate (Al-Edresi and Baie,
2010) as topical delivery system. Furthermore, nanoemulsions can be used to
deliver bioactive compounds of plant extract such as Opuntia ficus-indica (L.)
Mill extract (Ribeiro et al., 2015), Vellozia squamata (Quintdo et al., 2013) and
swiftlet nest (Mohd Taib et al., 2015). Nanoemulsions are also reported to be
used in the formulation for the treatments of meningitis (Musa et al., 2013),
Parkinson’s disease (Zainol et al., 2012), rheumatoid arthritis (Salim et al., 2012).

1.2 Problem Statements

The human skin is an impermeable barrier that provides a strong protection
against external substances, including bacteria, fungi, viruses, dust and large
molecules. The major challenge of transdermal drug or cosmeceutical actives
delivery is to overcome the strong barrier function of the skin to deliver the
active ingredient to the target site with sufficient concentration. Therefore,
using science and technology, nanosystem due to its extremely small size can



be designed to enhance the permeation of active ingredient across the skin.

Often the bioactive compounds used in cosmeceutical products are synthetic in
nature. The trend now is towards using plant-based natural compounds such
as plant extracts as the bioactive components. In order to deliver the bioactive
compounds through the stratum corneum, there are some challenges. The
bioactive compounds are easily degradable and highly sensitive to light and
temperature (Gadkari and Balaraman, 2015). Moreover, certain plant based
extracts often exudes unpleasant smell which needs to be controlled without
interfering with the phytochemical properties of the bioactive compounds. The
advances in developing innovative and responsive colloidal delivery system
such as nanoemulsion could overcome the problems.

Nanoemulsions are thermodynamically unstable, thus may have physical
instabilities such as aggregation, flocculation, coalescence and Ostwald
ripening. The greatest challenge is to maintain the required particle size.
Stability of the nanoemulsion is also a critical factor to be analysed. The
achievement of developing long time stability of cosmetic products (3 years
shelf life) is often difficult and costly during the development of
nanocosmeceutical products.

Solubility of bioactive compounds is often a problem in formulating
cosmeceutical products, thus affecting the bioavailability of the compounds to
the target site. Nanoemulsions have good potential in enhancing the
bioavailability, = stability —against chemical degradation, and the
pharmacological effects of bioactive compounds as compared to the
conventional delivery systems (Ribeiro et al., 2015).

To date, there is no publications on the contribution of M.zapota fruit extract as
a natural active compound in topical application using nanotechnology. There
is also no report on optimization of M.zapota nanoemulsion using a
multivariate statistical methods using D-optimal mixture experimental design.
This method is able to predict more accurate value to the actual response
which is suitable to be used in formulation.

1.3 Objectives

The main objective of this research was to design and develop
nanocosmeceutical containing Manilkara zapota (L) P. Royen fruit extract.
Therefore, the following specific objectives were pursued:



1. To isolate and identify the natural antioxidant compounds from
Manilkara zapota fruit extracts.

2. To design palm kernel oil esters nanoemulsion systems incorporated
with Manilkara zapota fruit extract.

3. To optimize stable palm kernel oil esters nanoemulsion system
containing Manilkara zapota fruit extract.

4. To characterize the physicochemical properties of the palm kernel oil
esters nanocosmeceutical with respect to particle size, zeta potential,
thermogravimetric  analysis, pH  value, conductivity, the
morphological and rheological study.

5. To study the efficacy test on antioxidant activity, skin hydration, water
content, collagen regeneration, microbiology test and irritancy test of
the product on the skin.



REFERENCES

Adjonu, R., Doran, G., Torley, P., and Agboola, S. (2014). Formation of whey
protein isolate hydrolysate stabilised nanoemulsion. Food Hydrocolloids,
41, 169-177.

Ajila, C. M., Rao, L. ., and Rao, U. J. S. P. (2010). Characterization of bioactive
compounds from raw and ripe Mangifera indica L. peel extracts. Food
and Chemical Toxicology: An International Journal Published for the
British Industrial Biological Research Association, 48(12), 3406-11.

Akhtar, N,, Jjaz, S., Khan, H. M. S,, and Uzair, B. (2016). Ziziphus mauritiana
leaf extract emulsion for skin rejuvenation. Tropical Journal of
Pharmaceutical Research, 15 (5): 929-936.

Al-Edresi, S., and Baie, S. (2009). Formulation and stability of whitening VCO-
in-water nano-cream. International Journal of Pharmaceutics, 373, 174-
178.

Al-Edresi, S., and Baie, S. (2010). In-vitro and in-vivo evaluation of a photo-
protective kojic dipalmitate loaded into nano-creams. Asian Journal of
Pharmaceutical Sciences, 5(6), 251-265.

Al-Matani, S. K., Al-Wahaibi, R. N. S., and Hossain, M. A. (2015). Total
flavonoids content and antimicrobial activity of crude extract from
leaves of Ficus sycomorus native to Sultanate of Oman. Karbala
International Journal of Modern Science, 1(3), 166-171.

Akhlaghi, M., and Bandy, B. (2009). Mechanisms of flavonoid protection
against myocardial ischemia-reperfusion injury. Journal of Molecular
and Cellular Cardiology, 46(3), 309-317.

Akanni, M. S., Adekunie, A. S., and Oluyemi. E. A. (2005). Physicochemical
properties of some non-conventional oilseeds. Journal of food technology.
3(2): 177-181.

Aleksandra. Z., and Izabela. N., (2014). Fatty acid in vegetables oiland their
importance incosmetic industry. CHEMIK 68, 2, 103-110.

Alonso, C., Rubio, L., Tourifio, S., Marti, M., Barba, C., Fernandez-Campos, F.,
Parra, J. L. (2014). Anti-oxidative effects and percutaneous absorption

of five polyphenols. Free Radical Biology & Medicine, 75, 149-155.

Alvarez, A. M R, and Rodriguez, M. L. G. (2000). Lipids in Pharmaceutical
and cosmetic preparations. Grasas y Aceites, 51: 74-96.

122



Ahmed. A. H. A, and Hesham. M.T., (2015). Transfersomal nanoparticles for
enhanced transdermal delivering of Clindamycin. AAPS Pharmaceutical
Science Technology.

Anarjan, N., Tan, C. P, Nehdi, I. A, & Ling, T. C. (2012). Colloidal astaxanthin:
Preparation, characterisation and bioavailability evaluation. Food
Chemistry, 135(3), 1303-1309.

Anton, N., and Benoit, J. (2008). Design and production of nanoparticles
formulated from nano-emulsion templates — A review. Journal of
Controlled Release, 128, 185-199.

Aguiar, U. N, Lima, S. G. De, Rocha, M. S., Mendes, R., Freitas, D., Oliveira, T.
M., Pi, T. (2014). Green tea in transdermal formulation: HPLC method
for quality control and in vitro drug release assay. Quim. Nova, 37(1),
50-55.

Aratjo, K. L. G. V, Magnani, M., Nascimento, J. A, Souza, A. L., Epaminondas,
P. S., Souza, A. L.Souza, A. G. (2014). Antioxidant activity of co-
products from guava, mango and barbados cherry produced in the
Brazilian northeast. Molecules (Basel, Switzerland), 19(3), 3110-9.

Asimi, O. A. and Sahu, N. P. (2013). Antioxidant capacity of crude water and
ethyl acetate extracts of some Indian spices and their antimicrobial

activity against Vibrio vulnificus and Micrococcus luteus. Journal
Medicinal Plants Research, 7(26), 1907-1915.

Augustyniak, A., Bartosz, G., Cipak, A., Duburs, G., Hordkova, L., Luczaj, W.,
Zarkovié, N. (2010). Natural and synthetic antioxidants: an updated
overview. Free Radical Research, 44(10), 1216-1262.

Ayala-Zavala, J. F., Vega-Vega, V., Rosas-Dominguez, C., Palafox-Carlos, H.,
Villa-Rodriguez, J. A., Siddiqui, M. W.Gonzélez-Aguilar, G. A. (2011).
Agro-industrial potential of exotic fruit byproducts as a source of food
additives. Food Research International, 44(7), 1866-1874.

Avytac, Z., Ipek, S., Durgun, E., and Uyar, T. (2016). Encapsulation of gallic acid
cyclodextrin inclusion complex in electrospun polylactic acid nano fi
bers : Release behavior and antioxidant activity of gallic acid. Materials
Science & Engineering C, 63, 231-239.

Azmir, J., Zaidul, I. S. M., Rahman, M. M., Sharif, K. M., Mohamed, A., Sahena,
F.Omar, A. K. M. (2013). Techniques for extraction of bioactive
compounds from plant materials: A review. Journal of Food Engineering,
117(4), 426-436.

123



Azeem, A., Rizwan, M., Ahmad, F. ], Igbal, Z., Khar, R. K., Aqil, M., and
Talegaonkar, S. (2009). Nanoemulsion components screening and
selection: a technical note. American Association of Pharmaceutical
Scientist, PharmSciTech, 10(1), 69-76.

Badea, G., Lacdtusu, I, Badea, N., Ott, C., and Meghea, A. (2015). Use of
various vegetable oils in designing photoprotective nanostructured
formulations for UV protection and antioxidant activity. Industrial
Crops and Products, 67, 18-24.

Bae, J.Y., Lim, SS,, Kim, SJ., Choi, J.S., Park, J., Ju, S.M., Han, S.J., Kang, 1].,
Kang, Y.H., (2009). Bog blueberry anthocyanins alleviate photoaging in
ultraviolet-B irradiation-induced human dermal fibroblasts. Molecules
Nutrition Food Research, 53, 726-738.

Balboa, E. M., Soto, M. L., Nogueira, D. R., Gonzélez-Lépez, N., Conde, E.,
Moure, A. and Dominguez, H. (2014). Potential of antioxidant extracts
produced by aqueous processing of renewable resources for the
formulation of cosmetics. Industrial Crops and Products, 58, 104-110.

Bedawey, A. A. El, Mansour, E. H.,, Zaky, M. S., and Hassan, A. A. (2010).
Characteristics of Antioxidant Isolated from Some Plant Sources. Food
and Nutrition Sciences, 01(01), 5-12.

Banerjee, D., Chakrabarti, S., Hazra, AK., Banerjee, S., Ray, J., Mukherjee, B.
(2008). Antioxidant activity and total phenolics of some mangroves in
sundarbans. African Journal of Biotechnology. 7(6): 805-810.

Barros, L., Falcao, S., Baptista, P., Freire, C., Vilas-Boas, M., and Ferreira, I. C. F.
R. (2008). Antioxidant activity of Agaricus sp. mushrooms by
chemical, biochemical and electrochemical assays. Food Chemistry,
111(1), 61-66.

Bharath, A. K. (2009). Impact of climate change on skin, Journal of the Royal
Society of Medicine Malignant, 102: 215-218.

Bhowmick, M., and Sengodan, T. (2013). Mechanisms, kinetics and
mathematical modelling of transdermal permeation: an updated
review. International Journal Comprehensive Pharmaceutical, 6(1), 1-4.

Bouchemal K, Briancon S, Perrier E, Fessi H. (2004). Nano-emulsion
formulation using spontaneous emulsification: solvent, oil and
surfactant optimisation. International Journal Pharmaceutical. 280 (1-
2):241-51.

124



Bylaite, E., Nylander, T., Venskutonis, R, B. (2001). Emulsification of caraway
essential oil in water by lecithin and lactoglobulin: Emulsion stability
and properties of the formed oil-aqueous interface. Colloids and Surfaces
B: Biointerfaces, 20(4), 327-340.

Carreau, A., Hafny-Rahbi, B. El, Matejuk, A., Grillon, C., and Kieda, C. (2011).
Why is the partial oxygen pressure of human tissues a crucial
parameter? Small molecules and hypoxia. Journal of Cellular and
Molecular Medicine, 15(6), 1239-1253.

Cimino, F., Cristani, M., Saija, A., Bonina, F.P., Virgili, F., (2007). Protective
effects of a red orange extract on UVB-induced damage in human
keratinocytes. Biofactors, 30, 129-138.

Chatzidaki, M. D., Mitsou, E., Yaghmur, A., Xenakis, A., and Papadimitriou, V.
(2015).  Formulation and  characterization = of food-grade
microemulsions as carriers of natural phenolic antioxidants. Colloids
and Surfaces A: Physicochemical and Engineering Aspects, 483, 130-136.

Chavan, J. J.,, Gaikwad, N. B., Kshirsagar, P. R., and Dixit, G. B. (2013). Total
phenolics, flavonoids and antioxidant properties of three Ceropegia
species from Western Ghats of India. South African Journal of Botany, 88,
273-277.

Chowdhur, G. (2016). Novel Phytosome Formulations in Making Herbal
Extracts More Effective. Research Journal Pharmaceutical and Technology,
6:11.

Chung, K. T., Wong, T. Y., Wei, C. I, Huang, Y. W,, and Lin, Y. (1998). Tannins
and human health: a review. Critical Reviews in Food Science and
Nutrition, 38(6), 421-64.

Del, J. Q., and Rosso, J. Q. Del. (2011). Repair and Maintenance of the
Epidermal Barrier in Patients Diagnosed with Atopic Dermatitis An
Evaluation of the Components of a Body Wash-Moisturizer Skin Care
Regimen Directed at Management of Atopic Skin. Questions,
Challenges, Controversies, 4(6), 45-55.

Di Mambro, V. M., and Fonseca, M. J. V. (2005). Assays of physical stability
and antioxidant activity of a topical formulation added with different

plant extracts. Journal of Pharmaceutical and Biomedical Analysis, 37, 287-
295.

Dickinson, E., (2009). Hydrocolloids as emulsifiers and emulsion stabilizers.
Food Hydrocolloids. 23, 1473-1482.

125



Do, Q. D., Angkawijaya, A. E., Tran-Nguyen, P. L., Huynh, L. H., Soetaredjo, F.
E., Ismadji, S., & Ju, Y.-H. (2014). Effect of extraction solvent on total
phenol content, total flavonoid content, and antioxidant activity of
Limnophila aromatica. Journal of Food and Drug Analysis, 22(3), 296-302.

Donsi, F., Annunziata, M., Vincensi, M., and Ferrari, G. (2012). Design of
nanoemulsion-based delivery systems of natural antimicrobials: effect
of the emulsifier. Journal of Biotechnology, 159(4), 342-50.

Egelrud, T. (2000). Desquamation in the stratum corneum. Acta Dermato-
Venereologica. Supplementum, 208, 44-5.

El-Aasser MS, Lack CD, Vanderhoff JW, Fowkes F. M. The mini- emulsification
process-different form of spontaneous emulsifica- tion. Colloids Surface.
1988; 29(1):103-18.

Eid, A. M., Elnattah, N., Elmahgoubi, A., Hamid, M. A., Hasham, R., Aziz, A,
Elmarzugi, N. A. (2015). Usage of sugar ester in the preparation of
Avocado oil nanoemulsion, Asian Journal of Pharmaceutical and Clinical
Research. 8(4), 6-9.

Faridi, A., Seid, E., and Jafari, M. (2016). Title: Biopolymer Nano-particles and
Natural Nano-carriers for Nano-encapsulation of Phenolic
Compounds. Colloids and Surfaces B: Biointerfaces, 146, 532-543.

Faria, W. C. S., Damasceno, G. A. de B., and Ferrari, M. (2014). Moisturizing
effect of a cosmetic formulation containing pequi oil (Caryocar
Brasiliense) from the Brazilian Cerrado biome. Brazilian Journal of
Pharmaceutical Sciences, 50(1), 131-136.

Fazio, A., Plastina, P., Meijjerink, J., Witkamp, R. F., and Gabriele, B. (2013).
Comparative analyses of seeds of wild fruits of Rubus and Sambucus
species from Southern Italy: fatty acid composition of the oil, total
phenolic content, antioxidant and anti-inflammatory properties of the
methanolic extracts. Food Chemistry, 140(4), 817-24.

Fratini, F., Cilia, G., Turchi, B., and Felicioli, A. (2016). Beeswax: A minireview
of its antimicrobial activity and its application in medicine. Asian
Pacific Journal of Tropical Medicine, 1-5.

Fujii, T., Wakaizumi, M., Ikami, T., and Saito, M. (2008). Amla (Emblica
officinalis Gaertn.) extract promotes procollagen production and
inhibits matrix metalloproteinase-1 in human skin fibroblasts. Journal
of Ethnopharmacology, 119(1), 53-57.

126



Fu, L., Xu, B.-T.,, Xu, X.-R., Gan, R.-Y.,, Zhang, Y., Xia, E-Q., and Li, H.-B.
(2011). Antioxidant capacities and total phenolic contents of 62 fruits.
Food Chemistry, 129(2), 345-350.

Fryd, M, M., and Mason, T. G. (2012). Advanced nanoemulsions. Annual
Review of Physical Chemistry, 63: 493-518.

Gad, S.C., (2009). Alternatives to In vivo Studies in Toxicology, General,
Applied and Systems Toxicology. John Wiley & Sons Ltd.

Gadkari, P. V., and Balaraman, M. (2015). Extraction of catechins from
decaffeinated green tea for development of nanoemulsion using palm
oil and sunflower oil based lipid carrier systems. Journal of Food
Engineering, 147, 14-23.

Garcia-Ochoa, F., Santos, V. E., Casas, J. A., and Gomez, E. (2000). Xanthan
gum: Production, recovery, and properties. Biotechnology Advances,
18(7), 549-579.

Gao, X. H., Zhang, L., Wei, H., and Chen, H. D. (2008). Efficacy and safety of
innovative cosmeceuticals. Clinics in Dermatology, 26(4), 367-374.

Ganguly, A., Mahmud, Z. Al, Uddin, M. M. N., and Rahman, S. M. A. (2013).
In-vivo anti-inflammatory and anti-pyretic activities of Manilkara
zapota leaves in albino Wistar rats. Asian Pacific Journal of Tropical
Disease, 3(4), 301-307.

Gilbert, L., Loisel, V., Savary, G., Grisel, M., and Picard, C. (2013). Stretching
properties of xanthan, carob, modified guar and celluloses in cosmetic
emulsions. Carbohydrate Polymers, 93(2), 644-650.

Golubovic-Liakopoulos, N., Simon, S. R., and Shah, B. (2011). Nanotechnology
use with cosmeceuticals. Seminars in Cutaneous Medicine and
Surgery, 30(3), 176-80.

Ghosh, V., Mukherjee, A., and Chandrasekaran, N. (2013). Ultrasonic
emulsification of food-grade nanoemulsion formulation and
evaluation of its bactericidal activity. Ultrasonics Sonochemistry, 20(1),
338-44.

Gomathy, K., Baskar, R., and Kumaresan, K. (2013). Comparison of antioxidant

potential in pulp and peel extracts of Manilkara zapota (L.) P. Royen.
African Journal of Biotechnology, 12(31), 4936-4943.

127



Gonzéalez-Paredes, A., Clarés-Naveros, B., Ruiz-Martinez, M. A., Durban-
Fornieles, J. J., Ramos-Cormenzana, A., & Monteoliva-Sanchez, M.
(2011). Delivery systems for natural antioxidant compounds:
Archaeosomes and archaeosomal hydrogels characterization and
release study. International Journal of Pharmaceutics, 421(2), 321-31.

Guttoff, M., Saberi, A. H., and McClements, D. J. (2015). Formation of vitamin
D nanoemulsion-based delivery systems by spontaneous
emulsification: factors affecting particle size and stability. Food
Chemistry, 171, 117-22.

Harborne, J. B., and Williams, C. A. (2000). Advances in flavonoid research
since 1992. Phytochemistry, 55(6), 481-504.

Hatami, T., Emami, S. A., Miraghaee, S. S., and Mojarrab, M. (2014). Total
Phenolic Contents and Antioxidant Activities of Different Extracts and
Fractions from the Aerial Parts of Artemisia biennis Willd. Iranian
Journal of Pharmaceutical Research. 13(2), 551-9.

Hajji, M., Masmoudi, O., Souissi, N., Triki, Y., Kammoun, S., and Nasri, M.
(2010). Chemical composition, angiotensin I-converting enzyme (ACE)
inhibitory, antioxidant and antimicrobial activities of the essential oil
from Periploca laevigata root barks. Food Chemistry, 121(3), 724-731.

Hamed, M., Mashad, E.I, Zhang, R.H., Roberto, J., Bustillos, A.,(2008). A two-
step process for biodiesel production from salmon oil. Biosystem
Engineering 99, 220-227.

Heinsbaek, B., Region, T., and Stender, S. (2015). Xerosis is associated with
asthma in men independent of atopic dermatitis and filaggrin gene
mutations. Journal of the European Academy of Dermatology and
Venereology.

Hecht, L. L., Wagner, C., Landfester, K., and Schuchmann, H. P. (2011).
Surfactant concentration regime in miniemulsion polymerization for
the formation of MMA nanodroplets by high-pressure
homogenization. Langmuir, 27(6), 2279-2285.

Hoscheid, J., Outuki, P. M., Kleinubing, S. A., Silva, M. F., Bruschi, M. L., and
Cardoso, M. L. C. (2015). Development and characterization of
Pterodon pubescens oil nanoemulsions as a possible delivery system
for the treatment of rheumatoid arthritis. Colloids and Surfaces A:
Physicochemical and Engineering Aspects, 484, 19-27.

128



Hseu, Y. C., Chang, W. H,, Chen, C. S, Liao, ]. W,, Huang, C. ], Lu, F. ], Yang,
H. L. (2008). Antioxidant activities of Toona Sinensis leaves extracts
using different antioxidant models. Food and Chemical Toxicology, 46(1),
105-114.

Ignat, I, Volf, I, and Popa, V. I. (2011). A critical review of methods for
characterisation of polyphenolic compounds in fruits and vegetables.
Food Chemistry, 126(4), 1821-1835.

Ikram, E. H. K., Eng, K. H,, Jalil, A. M. M,, Ismail, A,, Idris, S., Azlan, A,,
Mokhtar, R. A. M. (2009). Antioxidant capacity and total phenolic
content of Malaysian underutilized fruits. Journal of Food Composition
and Analysis, 22(5), 388-393.

Ines, D., Sonia, B., Fatma, B. A., Souhail, B.,, Hamadi, A., Hamida, T., and
Basma, H. (2010). Date seed oil inhibits hydrogen peroxide-induced
oxidative stress in human epidermal keratinocytes. International Journal
of Dermatology, 49(3), 262-8.

Izquierdo, P., Feng, J., Esquena, J., Tadros, T. F., Dederen, J. C., Garcia, M. ],
Azemar, N., Solans, C. The influence of surfactant mixing ratio on
nano-emulsion formation by the pit method, Journal Colloid Interface
Science. 285 (2005) 388.

Isabelle, M., Lee, B. L., Lim, M. T., Koh, W.-P,, Huang, D., and Ong, C. N.
(2010). Antioxidant activity and profiles of common fruits in
Singapore. Food Chemistry, 123(1), 77-84.

Jahan, N., Parvin, M. S., Das, N., Islam, M. S., and Islam, M. E. (2014). Studies
on the antioxidant activity of ethanol extract and its fractions from
Pterygota alata leaves. Journal of Acute Medicine, 4(3), 103-108.

Jhawat, V. C,, Saini, V., Kamboj, S., and Maggon, N. (2013). Transdermal Drug
Delivery Systems: Approaches and Advancements in Drug
Absorption through Skin. International Journal Pharmaceutical Science
Review Research, 20(1), 47-56.

Johnson, C. ], Bennett, J. P, Biro, S. M., Duque-Velasquez, ]. C., Rodriguez, C.
M., Bessen, R. A., and Rocke, T. E. (2011). Degradation of the disease-
associated prion protein by a serine protease from lichens. PLoS ONE,
6(5)

Kesarwani, K., Gupta, R., and Mukerjee, A. (2013). Bioavailability enhancers of

herbal origin: an overview. Asian Pacific Journal of Tropical Biomedicine,
3(4), 253-66.

129



Kaneria, M., and Chanda, S. (2012). Evaluation of antioxidant and
antimicrobial properties of Manilkara zapota L. (chiku) leaves by

sequential soxhlet extraction method. Asian Pacific Journal of Tropical
Biomedicine, 2(3), S1526-51533.

Kanlayavattanakul, M., and Lourith, N. (2011). Sapodilla seed coat as a
multifunctional ingredient for cosmetic applications. Process
Biochemistry, 46(11), 2215-2218.

Keng, P. S., Basri, M., Zakaria, M. R. 5., Rahman, M. B. A., Ariff, a. B.,, Rahman,
R.N. Z. A, and Salleh, a. B. (2009). Newly synthesized palm esters for
cosmetics industry. Industrial Crops and Products, 29(1), 37-44.

Khalek, M. A., Khatun, Z., Habib, M. R., & Karim, M. R. (2015). Antitumor
activity of Manilkara zapota (L.) fruits against Ehrlich ascites
carcinoma in mice. Biologija, 61(3), 3-4.

Kogan, A., and Garti, N. (2006). Microemulsions as transdermal drug delivery
vehicles. Advances in Colloid and Interface Science, 123-126, 369-85.

Komaiko, J., and McClements, D. J. (2014). Optimization of isothermal low-
energy nanoemulsion formation: hydrocarbon oil, non-ionic
surfactant, and water systems. Journal of Colloid and Interface Science,
425, 59-66.

Kong, M., and Park, H. J. (2011). Stability investigation of hyaluronic acid
based nanoemulsion and its potential as transdermal carrier.
Carbohydrate Polymers, 83(3), 1303-1310.

Kole, P. L., Jadhav, H. R.,, Thakurdesai, P., and Nagappa, A. N. (2005).
Cosmetics potential of herbal extracts. Natural Product Radiance, 4(4),
315-321.

Kammeyer, A., and Luiten, R. M. (2015). Oxidation events and skin aging.
Ageing Research Reviews, 21, 16-29.

Kamairudin, N., Gani, S., Masoumi, H., and Hashim, P. (2014). Optimization of
Natural Lipstick Formulation Based on Pitaya (Hylocereus polyrhizus)
Seed Oil Using D-Optimal Mixture Experimental Design. Molecules,
19, 16672-16683.

Karamian, R., Azizi, A., Asadbegy, M., and Pakzad, R. (2014). Essential Oil
Composition and Antioxidant Activity of the Methanol Extracts of
Three Phlomis Species from Iran. Journal of Biologically Active Products
from Nature, 4(5-6), 343-353.

130



Kim, S., Kim, Y., Kim, J.E.,, Cho, K.H., Chung, J.H., (2008). Berberine inhibits
TPA-induced MMP-9 and IL-6 expression in normal human
Keratinocytes. Phytomedicine 15, 340-347.

Kim, SJ., Sancheti, S.A., Sancheti, S.S., Um, B.H., Yu, S.M., Seo, S.Y., (2010).
Effect of 1,2,34,6-penta-O-galloyl-?-d-glucose on elastase and
hyaluronidase activities and its type II collagen expression. Acta Polon.
Pharmaceutical Drug Research. 67, 145-150.

Khan, B. A., Akhtar, N., Menaa, A., and Menaa, F. (2015). A Novel Cassia
fistula (L.)-Based Emulsion Elicits Skin Anti-Aging Benefits in
Humans, Cosmetic, 368-383.

Krstonosié, V., Doki¢, L., Nikoli¢, I., and Milanovié, M. (2015). Influence of
xanthan gum on oil-in-water emulsion characteristics stabilized by
OSA starch. Food Hydrocolloids, 45, 9-17.

Lane, M. E. (2013). Skin penetration enhancers. International Journal of
Pharmaceutics, 447(1-2), 12-21.

Leong, L. ., and Shui, G. (2002). An investigation of antioxidant capacity of
fruits in Singapore markets. Food Chemistry, 76(1), 69-75.

Lee, D.-H., Seo, E.-S., Hong, J.-T., Lee, G.-T., You, Y.-K,, Lee, K.-K., Kim, N.-K.
(2013). The efficacy and safety of a proposed herbal moisturising
cream for dry skin and itch relief: a randomised, double-blind,
placebo-controlled trial--study protocol. BMC Complementary and
Alternative Medicine, 13, 330.

Li, P.-H., and Lu, W.-C. (2015). Effects of storage conditions on the physical
stability of d-limonene nanoemulsion. Food Hydrocolloids, 53, 1-7.

Loong, N. C., Basri, M., Tripathy, M., Karjiban, R. A., and Abdul-Malek, E.
(2015). Skin intervention of fullerene-integrated nanoemulsion in
structural and collagen regeneration against skin aging. European
Journal of Pharmaceutical Sciences: Official Journal of the European
Federation for Pharmaceutical Sciences, 70, 22-28.

Lohani, A., Verma, A. Joshi, H. Yadav, N., and Karki, N. (2016).
Nanotechnology-Based Cosmeceuticals, 2014.

Lores, M., Llompart, M., Alvarez-Rivera, G., Guerra, E., Vila, M., Celeiro, M.,
Garcia-Jares, C. (2016). Positive lists of cosmetic ingredients: Analytical

methodology for regulatory and safety controls - A review. Analytica
Chimica Acta, 915, 1-26.

131



Mahdji, E. S., Noor, A. M., Sakeena, M. H., Abdullah, G. Z., Abdulkarim, M. F.,
and Sattar, M. A. (2011). Formulation and in vitro release evaluation of
newly synthesized palm kernel oil esters-based nanoemulsion delivery
system for 30% ethanolic dried extract derived from local Phyllanthus
urinaria for skin antiaging. International Journal of Nanomedicine, 6,
2499-2512.

Mason, T. G., Wilking, J. N., Meleson, K., Chang, C. B., and Graves, S. M.
(2006). Nanoemulsions: formation, structure, and physical properties.
Journal of Physics: Condensed Matter, 18(41), R635-R666.

Ma, J., Luo, X.-D., Protiva, P., Yang, H., Ma, C., Basile, M. ], Kennelly, E. ]J.
(2003). Bioactive novel polyphenols from the fruit of Manilkara zapota
(Sapodilla). Journal of Natural Products, 66(7), 983-6.

Machado, M., Salgado, T. M., Hadgraft, J., and Lane, M. E. (2010). The
relationship between transepidermal water loss and skin permeability.
International Journal of Pharmaceutics, 384(1-2), 73-7.

Mahdi, E. S., Noor, A. M., Sakeena, M. H., Abdullah, G. Z., Abdulkarim, M. F.,
and Sattar, M. A. (2011). Formulation and in vitro release evaluation of
newly synthesized palm kernel oil esters-based nanoemulsion delivery
system for 30% ethanolic dried extract derived from local Phyllanthus
urinaria for skin antiaging. International Journal of Nanomedicine, 6,
2499-2512.

Maisuthisakul, P., Pasuk, S., and Ritthiruangdej, P. (2008). Relationship
between antioxidant properties and chemical composition of some
Thai plants. Journal of Food Composition and Analysis, 21(3), 229-240.

Matos, M., Mura, F., Vazquez-Rodriguez, S., Borges, F., Santana, L., Uriarte, E.,
and Olea-Azar, C. (2015). Study of Coumarin-Resveratrol Hybrids as
Potent Antioxidant Compounds. Molecules, 20(2), 3290-3308.

Maruno, M.; Rocha-Filho, P.A. (2010). O/W nanoemulsion after 15 years of
preparation: A suitable vehicle for pharmaceutical and cosmetic
applications. Journal Dispersion Science Technology,31, 17-22.

Meneses, N. G. T., Martins, S., Teixeira, ]J. A., and Mussatto, S. 1. (2013).
Influence of extraction solvents on the recovery of antioxidant

phenolic compounds from brewer’s spent grains. Separation and
Purification Technology, 108, 152-158.

Meinders, M. B. J., and van Vliet, T. (2004). The role of interfacial properties on
Ostwald ripening in emulsions. Advances in Colloid and Interface Science,
108-109,119-126

132



Miranda A. F., William H., Mauricio O., Enzo B., and Howard M. (2015). Skin
Surface pH and Topical Emollient: Fact or Artifact. Jacobs Journal of
Experimental Dermatology. 1(4): 019.

Mohd Taib, S. H., Abd Gani, S. S., Ab Rahman, M. Z., Basri, M., Ismail, A., and
Shamsudin, R. (2015). Formulation and process optimizations of nano-
cosmeceuticals containing purified swiftlet nest. RSC Advances, 5(53),
42322-42328.

Montenegro, L., Lai, F., Offerta, A., Sarpietro, M. G., Micicche, L., Maccioni, A.
M., Fadda, A. M. (2016). From nanoemulsions to nanostructured lipid
carriers: A relevant development in dermal delivery of drugs and
cosmetics. Journal of Drug Delivery Science and Technology, 32, 100-112.

Murshid. GM.M., Barman A.K., and Rahman M.M. (2014). Evaluation of
antioxidant , analgesic and cytotoxic of the aerial part of Cassia
sophera L. (Caesalpiniaceae). International Journal of Phytopharmacology.
5(5), 2014, 383-389. 383.

Muhtadi, M., and Muhammadiyah, U. (2016). Antioxidant Activity of
Nanoemulsion Gel of Rambutan Fruit Peel Extracts (Nephelium
lappaceum L .) Using DPPH and FTC Method The 2nd International
Conference on Science, Technology, and Humanity.

Musa, S. H., Basri, M., Masoumi, H. R. F., Karjiban, R. A., Malek, E. A., Basri,
H., and Shamsuddin, A. F. (2013). Formulation optimization of palm
kernel oil esters nanoemulsion-loaded with chloramphenicol suitable
for meningitis treatment. Colloids and Surfaces B: Biointerfaces, 112, 113-
119.

Mukherjee, P. K., Maity, N., Nema, N. K., and Sarkar, B. K. (2011). Bioactive
compounds from natural resources against skin aging. Phytomedicine :
International Journal of Phytotherapy and Phytopharmacology, 19(1), 64-73.

Nam, Y. S, Kim, J.-W., Park, J.,, Shim, J., Lee, ]J. S.,, and Han, S. H. (2012).
Tocopheryl acetate nanoemulsions stabilized with lipid-polymer
hybrid emulsifiers for effective skin delivery. Colloids and Surfaces. B,
Biointerfaces, 94, 51-7.

Nagani, K., Kaneria, M., and Chanda, S. (2012). Pharmacognostic studies on
the leaves of Manilkara zapota L. (Sapotaceae). Pharmacognosy Journal,
4(27), 38-41.

Nehdi, I., Omri, S., Khalil, M. 1., and Al-Resayes, S. I. (2010). Characteristics

and chemical composition of date palm (Phoenix canariensis) seeds and
seed oil. Industrial Crops and Products, 32(3), 360-365.

133



Ng, S. H, Woi, P. M., Basri, M., and Ismail, Z. (2013). Characterization of
structural stability of palm oil esters-based nanocosmeceuticals loaded
with tocotrienol. Journal of Nanobiotechnology, 11(1), 27.

Ng, S. F, Rouse, ]., Sanderson, D., and Eccleston, G. (2010). A Comparative
study of transmembrane diffusion and permeation of ibuprofen across
synthetic membranes using franz diffusion cells. Pharmaceutics, 2(2),
209-223.

Nithiyanantham, S., Siddhuraju, P., and Francis, G. (2013). A promising
approach to enhance the total phenolic content and antioxidant
activity of raw and processed Jatropha curcas L. kernel meal extracts.
Industrial Crops and Products, 43, 261-269.

Oroian, M., and Escriche, 1. (2015). Antioxidants: Characterization, natural
sources, extraction and analysis. Food Research International, 74, 10-36.

Otari, S. V., Patil, R. M., Ghosh, S. J.,, and Pawar, S. H. (2014). Green
phytosynthesis of silver nanoparticles using aqueous extract of
Manilkara zapota (L.) seeds and its inhibitory action against Candida
species. Materials Letters, 116, 367-369.

Paarvanora. B., Tachera. B., Dospahliev. B., Karabalier. M., and Ivanor. I
(2012). Polarity index: A measure for the destabilization effect of
organic solutes on Erythrocyte membrane proteins. Trakia Journal of
Science. 10:150-154.

Panich, U., Sittithumcharee, G., Rathviboon, N., and Jirawatnotai, S. (2016).
Ultraviolet Radiation-Induced Skin Aging: The Role of DNA Damage
and Oxidative Stress in Epidermal Stem Cell Damage Mediated Skin
Aging. Stem Cells International, 2016(August), 1-14.

Palombo, P., Fabrizi, G., Ruocco, V., Ruocco, E., Fluhr, J., Roberts, R., and
Morganti, P. (2007). Beneficial long-term effects of combined
oral/topical antioxidant treatment with the carotenoids lutein and
zeaxanthin on human skin: A double-blind, placebo-controlled study.
Skin Pharmacology and Physiology, 20(4), 199-210.

Phachamud, T., and Phiriyawirut, M. In Vitro Cytotoxicity and Degradability
Tests of Gallic Acid-loaded Cellulose, Research Journal of Pharmaceutical,
Biological and Chemical Sciences, 2(3), 85-98.

Pol, A., and Patravale, V. (2009). Novel lipid based systems for improved

topical delivery of antioxidants, Household and Personal Care
TODAY, 5-8.

134



Poljsak, B., Dahmane, R. G., and Godi¢, A. (2012). Intrinsic skin aging: The role
of oxidative stress. Acta Dermatovenerologica Alpina, Pannonica et
Adpriatica, 21(2), 33-36.

Proksch, E., Brandner, J. M., and Jensen, J. M. (2008). The skin: An
indispensable barrier. Experimental Dermatology, 17(12), 1063-1072.

Pinela, ]., Barros, L., Duefas, M., Carvalho, A. M., Santos-Buelga, C., and
Ferreira, I. C. F. R. (2012). Antioxidant activity, ascorbic acid, phenolic
compounds and sugars of wild and commercial Tuberaria lignosa
samples: effects of drying and oral preparation methods. Food
Chemistry, 135(3), 1028-35.

Qian, C., Decker, E. A,, Xiao, H., and McClements, D. J. (2012). Inhibition of p-
carotene degradation in oil-in-water nanoemulsions: influence of oil-
soluble and water-soluble antioxidants. Food Chemistry, 135(3), 1036-
43,

Quintédo, F. J. O,, Tavares, R. S. N., Vieira-Filho, S. A., Souza, G. H. B., and
Santos, O. D. H. (2013). Hydroalcoholic extracts of Vellozia squamata:
study of its nanoemulsions for pharmaceutical or cosmetic
applications. Revista Brasileira de Farmacognosia, 23(1), 101-107.

Qusti, S. Y., Abo-khatwa, A. N., and Lahwa, M. A. Bin. (2010). Screening of
antioxidant activity and phenolic content of selected food items cited
in the Holly Quran, European Journal of Biological Science, 40-51.

Rahn-Chique, K., Puertas, A.M., Romero-Cano, M.S., Rojas, C., Villalba, G,,
(2012). Nanoemulsion stability: experimental evaluation of the
floccula- tion rate from turbidity measurements. Advance Colloid
Interface Science, 178, 1-20.

Ramos-e-Silva, M., Celem, L. R., Ramos-e-Silva, S., and Fucci-da-Costa, A. P.
(2013). Anti-aging cosmetics: facts and controversies. Clinics in
Dermatology, 31(6), 750-8.

Raut, S., Bhadoriya, S. S., Uplanchiwar, V., Mishra, V., Gahane, A., and Jain, S.
K. (2012). Lecithin organogel: A unique micellar system for the
delivery of bioactive agents in the treatment of skin aging. Acta
Pharmaceutica Sinica B, 2(1), 8-15.

Rezaee, M., Basri, M., Raja, R. N. Z., Rahman, A., Salleh, A. B., Chaibakhsh, N.,
and Karjiban, R. A. (2014). Formulation development and optimization
of palm kernel oil esters-based nanoemulsions containing sodium
diclofenac. International Journal of Nanomedicine, 9(1), 539-548.

135



Ribeiro, A., Estanqueiro, M., Oliveira, M., and Sousa Lobo, J. (2015). Main
Benefits and Applicability of Plant Extracts in Skin Care Products.
Cosmetics, 2(2), 48-65.

Rohman, A., Riyanto, S., Yuniarti, N., Sapura, W. R., Utami, R. and Mulatsih,
W. (2010). Antioxidant activity, total phenolic, and total flavaonoid of
extracts and fractions of red fruit (Pandanus conoideus Lam).
International Food Research Journal. 17: 97-106.

Roland, L, Piel, G., Delattre, L., Evrard, B., (2003). Systematic characterization
of oil-in- water emulsions for formulation design. International Journal
Pharma. 263, 85-94.

Saberi, A. H., Fang, Y., and McClements, D. J. (2013). Effect of glycerol on
formation, stability, and properties of vitamin-E enriched

nanoemulsions produced using spontaneous emulsification. Journal of
Colloid and Interface Science, 411, 105-113.

Sadurni, N., Solans, C., Azemar, N., and Garcia-Celma, M. J. (2005). Studies on
the formation of O/W nanoemulsions, by low-energy emulsification
methods, suitable for pharmaceutical applications. European Journal of
Pharmaceutical Sciences, 26, 438-445.

Salwa, A. Gani., Basri, M., Kassim, A., Rahman, R. N. Z., Salleh, A. B., and
Ismail, Z. (2016). Characterization of encapsulated Titanium dioxide
using engkabang fat esters for cosmeceutical purposes. International
Journal of Pharmaceutical. Chemical and Biological Science. 4(3), 725-737.

Salim, N., Basri, M., Rahman, M. B. a, Abdullah, D. K., and Basri, H. (2012).
Modification of palm kernel oil esters nanoemulsions with
hydrocolloid gum for enhanced topical delivery of ibuprofen.
International Journal of Nanomedicine, 7, 4739-4747.

Santos, V. E., Casas, ]. a., and Gomez, E. (2000). Xanthan gum: Production,
recovery, and properties. Biotechnology Advances, 18(7), 549-579.

Schubnell, M., 2003. Thermal analysis of high melting ceramics. In: Riesen, R.,
Schawe, J. (Eds.), UserCom 2/2003

Septiembre, J., Anwar, B. F.,, Muhammad, H., Qayyum, A., Hussain, A. L., and
Igbal, S. (2010). Antioxidant activity of 100 % and 80 % methanol
extracts from barley seeds ( Hordeum vulgare L .): stabilization of
sunflower oil. Grasas Y Acetes, 61(3), 237-243.

136



Shofian, N. M., Hamid, A. A., Osman, A., Saari, N., Anwar, F., Dek, M. S. P.,
and Hairuddin, M. R. (2011). Effect of freeze-drying on the antioxidant
compounds and antioxidant activity of selected tropical fruits.
International Journal of Molecular Sciences, 12(7), 4678-92.

Singh, S., and Bothara, S. B. (2014). Manilkara zapota (Linn.) Seeds: A Potential
Source of Natural Gum. International Scholarly Research Notices,
Pharmaceutical, 2014, 647174.

Sivakumar, M., Tang, S. Y., and Tan, K. W. (2014). Cavitation technology - a
greener processing technique for the generation of pharmaceutical
nanoemulsions. Ultrasonics Sonochemistry, 21(6), 2069-83.

Solans, C., and Sol¢, 1. (2012). Nano-emulsions: Formation by low-energy
methods. Current Opinion in Colloid & Interface Science, 17(5), 246-254.

Solans C, Esquena ], Forgiarini AM, Usén N, Morales D, Izquierdo P, Azemar
N, Garcia-Celma M]J. (2003). Nano-emulsions: formation, properties
and applications. Surfactant Science Research.109:525-54.

Solan, C., Izquierdo, P., Nolla, J.,, Azemar, N., Garcia-Celma M.]J. (2005)
Nanoemulsion. Current Opinion in Colloid & Interface Science 10:102-110.

Sonneville-Aubrun®, J.-T. Simonnet, E. L’ Alloret. (2004) Nanoemulsions: a new
vehicle for skincare products. Advances in Colloid and Interface Science
108 - 109, 145-149.

Sun, W., Tong, L., Miao, J., Huang, J., Li, D., Li, Y.,Bi, K. (2016). Separation and
analysis of phenolic acids from Salvia miltiorrhiza and its related
preparations by off-line two-dimensional hydrophilic interaction
chromatographyxreversed-phase liquid chromatography coupled with
ion trap time-of-flight mass spectrometry. Journal of Chromatography A,
1431, 79-88.

Sarunya, C., and Sukon P. (2006). Method Development and Determination of
Phenolic Compounds in Broccoli Seeds Samples. Chiang Mai Journal
Science, 33(1): 103-107.

Tadros, T. (2015). Viscoelastic properties of sterically stabilised emulsions and
their stability. Advances in Colloid and Interface Science, 222, 692-708.

Takashi, F., Masanori, W., Takao, I., Morio, S., (2008). Amla (Emblica offici-
nalis Gaertn.) extract promotes procollagen production and inhibits
matrix metalloproteinase-1 in human skin fibroblasts. Journal
Ethnopharmacol. 119, 53-57.

137



Tang, SY., Manickam, S., Wei, T.K., Nashiru, B., (2012). Formulation
development and optimization of a novel cremophore EL-based
nanoemulsion using ultrasound cavitation. Ultrason. Sonochem. 19,
330-345.

Thaipong, K., Boonprakob, U., Crosby, K., Cisneros-Zevallos, L., and Hawkins
Byrne, D. (2006). Comparison of ABTS, DPPH, FRAP, and ORAC
assays for estimating antioxidant activity from guava fruit extracts.
Journal of Food Composition and Analysis, 19(6-7), 669-675.

Thenmozhi, S., and Rajan, S. (2015). GC-MS analysis of bioactive compounds in
Psidium guajava leaves. Journal of Pharmacognosy and Phytochemistry,
3(5), 162-166.

Thitilertdecha, P., Guy, R. H., and Rowan, M. G. (2014). Characterisation of
polyphenolic compounds in Clerodendrum petasites S. Moore and
their potential for topical delivery through the skin. Journal of
Ethnopharmacology, 154(2), 400-407.

Tsai, M. J., Fu, Y. S, Lin, Y. H., Huang, Y. Bin, and Wu, P. C. (2014). The effect
of nanoemulsion as a carrier of hydrophilic compound for transdermal
delivery. PLoS ONE, 9(7).

Teo, B. S. X,, Basri, M., Zakaria, M. R. S,, Salleh, A. B., Rahman, R. N. Z. R. A,,
and Rahman, M. B. A. (2010). A potential tocopherol acetate loaded
palm oil esters-in-water nanoemulsions for nanocosmeceuticals.
Journal of Nanobiotechnology, 8, 4.

Tokarz. A., Bialek. A., Bialek. M., Jelinska. M. (2016). Fatty acid profile of new
promising unconventional plant oils for cosmetic use. International
journal of cosmetic science. 1-7.

Wang, ], Lou, J., Luo, C., Zhou, L., Wang, M., and Wang, L. (2012). Phenolic
compounds from Halimodendron halodendron (Pall.) voss and their
antimicrobial and antioxidant activities. International Journal of
Molecular Sciences, 13(9), 11349-11364.

Wanjari, N., and Waghmare, J. (2015). A review on latest trend of cosmetics-
cosmeceuticals. International Journal of Pharma Research & Review, 4(5),
45-51.

Wojdylo, A., Oszmianiski, J., and Czemerys, R. (2007). Antioxidant activity and
phenolic compounds in 32 selected herbs. Food Chemistry, 105(3), 940-
949.

138



Wong, T. W. (2014). Electrical, magnetic, photomechanical and cavitational
waves to overcome skin barrier for transdermal drug delivery. Journal
of Controlled Release : Official Journal of the Controlled Release Society,
193C, 257-269.

Woitiski, C.M.; Veiga, F.; Ribiero, A, Neufeld, R. (2009). Design for
Optimization of nanoparticles integrating biomaterials for orally dose
insulin. European. Journal Pharmceutic and Biopharmaceutic, 73, 25-33.

Wu, R, Ma, F, Zhang, L., Li, P, Li, G, Zhang, Q. Wang, X. (2016).
Simultaneous determination of phenolic compounds in sesame oil
using LC-MS/MS combined with magnetic carboxylated multi-walled
carbon nanotubes. Food Chemistry, 204, 334-342.

Yao, H., Chen, Y., Shi, P., Hu, J,, Li, S., Huang, L., Lin, X. (2012). Screening and
quantitative analysis of antioxidants in the fruits of Livistona chinensis
R. Br using HPLC-DAD-ESI/MS coupled with pre-column DPPH
assay. Food Chemistry, 135(4), 2802-7.

Yi, L., Jin, X., Chen, C, Fu, Y., Zhang, T., Chang, H., and Zhou, Y. (2011).
Chemical Structures of 4-Oxo-Flavonoids in Relation to Inhibition of
Oxidized Low-Density Lipoprotein (LDL) -Induced Vascular
Endothelial Dysfunction, 1, 5471-5489.

Zainol, S., Basri, M., Basri, H. Bin, Shamsuddin, A. F., Abdul-Gani, S. S,,
Karjiban, R. A., and Abdul-Malek, E. (2012). Formulation optimization
of a palm-based nanoemulsion system containing levodopa.
International Journal of Molecular Sciences, 13(10), 13049-13064.

Zeeb B., Fischer L., Weiss ]., (2011). Cross-linking of interfacial layers affects
the salt and temperature stability of multilayered emul- sions

consisting of fish gelatin and sugar beet pectin. Journal Agriculture Food
Chemistry, 59, 10546-10555.

Zilius, M., Ramanauskiene, K., and Briedis, V. (2013). Release of propolis
phenolic acids from semisolid formulations and their penetration into
the human skin in vitro. Evidence-Based Complementary and
Alternative Medicine, Volume 2013, Article ID 958717, 7 pages.

139



	1. logo -310717
	2. Abstract and content -310717
	3. thesis chapter 1-5 -310717
	4. references -010817
	5. Appendix -010817
	6. BIODATA -010817
	7. LIST OF PUBLICATIONS -010817
	Blank Page
	Blank Page
	Blank Page
	Blank Page



