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ABSTRACT

This study aimed to evaluate the influence of variable parameters on the
physicochemical properties of the NLC systems of Coenzyme Qi (Q10), a stable
lipophilic drug and Ascorbyl palmitate (AP), an unstable amphiphilicdrug. The NLC
systems of Qio and AP were composed of different lipids, oils and surfactants and
produced by the method of high pressure homogenization (HPH). The
physicochemical properties of the NLC systems were subsequently evaluated by
several experimental techniques. The mean particle of Qo-loaded NLC after
production and after 12 months of storage was in the range of 190 to 250 nm with a PI
of lower than 0.2. By means of SEM, TEM and AFM, the particle shape of Qio-
loaded NLC deviated from sphericity. Incorporation of Qi and oil into NLC resulted
in a crystal disturbance of the inner structure of NLC. The in vitro drug release
demonstrated that the amount of Qi released from NLC was influenced by the oil
content. The Qjo-loaded NLC revealed a faster release at the initial state and was
followed by a prolonged release. From long-term and accelerate chemical stability,
enhancement of chemical stability of Qio could be achieved by means of NLC as
compared to nanoemulsions (NE). By viscoelastic measurement, Qo-loaded NLC
dispersions showed viscous rather than elastic properties. However, incorporating the
Qio-loaded NLC into hydrogel resulted in the elastic property suitable for cosmetics
use. For the AP-loaded NLC experiment, the mean particle size of all AP-loaded NLC
formulations was in the colloidal size range between 170 and 270 nm. The particle
shape of AP-loaded NLC deviated from the sphericity as indicated by SEM, TEM and
AFM. Release modification of AP from NLC was achieved by using different types
of lipid and surfactant, and varying the percentage of AP loading. In addition, the
interaction between active ingredient and lipid would affect the release pattern. The
long-term chemical stability of AP-loaded NLC can be enhanced by selecting suitable
types of lipid, surfactant, proper storage conditions, i.e. 4°C, flushing with nitrogen
gas or inert gas and incorporation of antioxidants into NLC during the production step.
The in vitro skin permeation revealed that the deep penetration of Qo from NLC at
eight hours was due to the high occlusion factor. From the skin distribution study, the
high intensity and deep penetration of Nile red were found after applying NLC as
compared to NE and depended on the oil content in NLC. NLC containing 5% and
10% of oil provided the high intensity, deep penetration of Nile red as well as the
higher epidermal targeting as compared to other formulations.

KEY WORDS: NANOSTRUCTURED LIPID CARRIERS, NLC, ASCORBYL
PALMITATE, COENZYME Qqo, LIPID NANOPARTICLE
348 pp.






