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Zeta potential of Formula 6 stored at 4°C (A), 25°C (B), and 40°C
(C) and Formula 7 stored at 4°C (D), 25°C (E), and 40°C (F).

Effect of temperature on lycopene stability of Formula 6 (A) and
Formula 7 (B).

The occlusive properties of formula 4, 5, 6, and 7 observed at 6, 24,

and 48 h.
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4-3-22

4-3-23

4-3-24

4-3-25

4-3-26

4-3-27

4-4-1

4-4-2

4-4-3

4-4-4

4-4-5

XXXVil

DSC thermograms of orange wax (A), lycopene (B), melted mixture
of orange wax and lycopene (C), melted mixture of orange wax and
rice bran oil (D), melted mixture of orange wax, rice bran oil, and
lycopene (E), lycopene loaded NE (F), lycopene loaded SLN (G), and
lycopene loaded NLC (H).

WAXS patterns of orange wax (A), lycopene (B), melted mixture of
orange wax and lycopene (C), melted mixture of orange wax and rice
bran oil (D), melted mixture of orange wax, rice bran oil, and
lycopene (E), lycopene loaded NE (F), lycopene loaded SLN (G), and
lycopene loaded NLC (H).

ED pattern of NE.

ED pattern of SLN.

ED pattern of NLC.

The bright field cryo-TEM images of lycopene loaded NLC.

The outer appearance of the four NLCs obtained.

Cumulative amount of lycopene (ug) released from NLC over a
period of 24 h independent of using membrane.

Cumulative amount of lycopene (ug) released from NLC over a
period of 24 h using dialysis membrane.

Occlusion factors of NLCs incorporated 0-0.05 %w/w of lycopene
observed at 6, 24 and 48 h.

Correlation of antioxidant activities of NLC samples from DPPH

(ICs0) and ABTS (TEAC) assay.
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4-4-6

4-5-1

4-5-2

4-5-3

4-5-4

4-5-5

4-5-6

XXXViii

Stability profiles of lycopene concentration in NLC dispersions
loaded with lycopene 0.005%w/w (A), 0.025% w/w (B) and 0.050%
w/w (C).

The physical appearance of 7 semisolid cream formulations
containing NLC of which the composition of ingredients is detailed
in Table 4-5-1.

Occlusion factors of base creams and NLC creams of formulation 1
(A), formulation 2 (B), formulation 3 (C), formulation 4 (D),
formulation 5 (E), formulation 6 (F) and formulation 7 (G) observed
at 6, 24 and 48 h.

Stability profiles of lycopene concentration in NLC cream
formulation 1 (A), formulation 2 (B), formulation 3 (C), formulation
4 (D), formulation 5 (E), formulation 6 (F) and formulation 7 (G)
stored at room temperature.

TEAC values of base creams and NLC creams of formulation 1-7.
1Cso values of base creams and NLC creams of formulation 1-7.
Correlation of antioxidant activities of base creams and NLC creams

from DPPH (ICsy) and ABTS (TEAC) assay.
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ABTS
ACN

AUC

cal

CAS
CEVS
CHD
Cl%
CMC
cm

cm
cryo-TEM
CTFA
Da

DI water
DMSO
DPPH
DSC

ED

EE

XXXIX

ABBREVIATIONS

2,2°-Azinobis (3-ethylbenzothiazoline-6 sulfonic acid)

Acetonitrile

Area under the curve

Boiling point

Calorie(s)

Chemical abstract service

Controlled environment vitrification system
Coronary heart disease

Percentage of crystallinity index

Critical micelle concentration

square centimeter(s)

cubic centimeter(s)

Cryogenic transmission electron microscopy
Cosmetic, toiletry, and fragrance association
Dalton

Deionized water

Dimethyl sulfoxide
2,2-Diphenyl-1-picryhydrazyl

Differential scanning calorimetry

Electron diffraction

Entrapment efficiency



e.g.
EM
EO

et al
EtOH

FDA

GRAS

HC
HCl
HDL
HLB
HPLC
ICso
L.e.
INCI
INN

IRI

LD

x1

exemplit gratia, “* for example”

Electron microscopy

Ethylene oxide

et alii, “and others”

Ethanol

Food and drug administration

Gram(s)

Generally recognized as safe by the food and
administration of the USA

Hydrocarbon

Hydrochloric acid

High density lipoprotein
Hydrophilic-lipophilic balance

High performance liquid chromatography
Inhibition concentration at 50%

id est, “that 1s”

International Nomenclature of Cosmetic Ingredients
International nonproprietary name
Imaginary refractive index

Joule(s)

Kilogram(s)

Liter(s)

Laser diffractometry

drug



LDsg

LDA
LDL
LM

LOD

LOQ

max
MeOH
mg

min

mol
mp
MSDS
MW
NDGA
NE
NLC

NMF

o/w

xli

A dose lethal to 50% of the
microorganisms

Laser doppler anemometry
Low density lipoprotein
Light microscopy

Lower of detection limit
Lower of quantitative
Molar

Maximum

Methanol

Milligram(s)

Minute(s) or minimum
milliliter(s)

millimolar

mole(s)

Melting point

Material safety data sheet
Molecular weight
Nordihydroguaiaretic acid
Nanoemulsion
Nanostructured lipid carrier
Natural moisturizing factor
nanometer(s)

oil-in-water

specified animals

or



xlii

PBS Phosphate buffer saline

PCS Photon correlation spectroscopy

PdI Polydispersity index

PEG Polyethylene glycol

PG Propylene glycol

pH The negative logarithm of the hydrogen ion concentration
PIDS Polarization intensity differential scattering
pKa The negative logarithm of the dissociation constant
PLM Polarized light microscopy

RI Refractive index

ROS Reactive oxygen species

rpm Revolutions per minute

s Second(s)

SAXS Small angle X-ray scattering

SC Stratum corneum

SEM Scanning electron microscopy

SLN Solid lipid nanoparticle

SPF Sun protection factor

TEAC Trolox equivalent antioxidant capacity
TEM Transmission electron microscopy

TEWL Transepidermal water loss

THF Tetrahydrofuran

uv Ultraviolet

UV/Vis Ultraviolet/visible



VLDL

WAXS

w/o

w/v

w/w

XRD

Z-ave

Zp

°C

ng

pm

xliii

Very low density lipoprotein
Wide-angle X-ray scattering
water-in-oil

weight in volume

weight in weight

X-ray diffractometry
Average/mean particle size
Zeta potential

Degree celsius

Microliter(s)

Micromolar

Microgram(s)

Micrometer(s)



