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Abstract

Abstract

Oral delivery of olanzapine suffered from low bioavailability due to
limited dissolution and extensive first pass effect. In addition, there are reported
metabolic side effects of oral olanzapine, that are related to peripheral effects in

addition to the central effects in the brain.

This study aims to prepare nanoemulsion of olanzapine and incorporate it
into in-situ gel for nasal delivery. Such nasal delivery of olanzapine will provide
prolonged contact time with nasal mucosa, enhanced targeting to the brain and

consequent enhanced therapeutic action with lower side effects.

Different formulations of Nanoemulsion were prepared using the
following materials: oleic acid as oil phase while polyoxyethylene sorbitan
monooleate (Tween 80) and polyethylene glycol 400 (PEG 400) were selected
to be used as surfactant and co-surfactant, respectively. The ratio of the
components of the system was determined through the construction of pseudo-
ternary phase diagram. Several formulations of nanoemulsion were prepared and
full characterization was accomplished through measurement of the
conductivity, transmittance, pH, viscosity, the hydrodynamic diameter,

polydispersity index, zeta potential and entrapment efficiency.

The selected formula showed an excellent nanoemulsion with a size in a
nano meter range (about 110 nm), good polydispersity index (0.2), which
indicated a homogenous size distribution with acceptable stability as indicated
by the thermodynamic stability test. The cumulative percentage of olanzapine

release profiles from nanoemulsions showed a good release profile after 5 hours.

The selected formula was further investigated and processed into in-situ
nasal gel using a thermos-sensitive polymer (poloxamer 407) as the in-situ
gelling polymer. Two in-situ nasal gel formulations were prepared, the first one
contained only poloxamer 407 in a concentration of 16% (wt/v), while
hydroxypropyl methyl cellulose was added to the second formula to impart
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mucoadhesive character to it. In addition, an ex-vivo permeation study was
conducted using Franz diffusion cell and exhibited an adequate permeation of

olanzapine across sheep nasal mucosa.

Pharmacodynamic study on rats using Paw test demonstrated a very clear
enhancement in the antipsychotic effect in the following order: Nanoemulsion-
based in-situ gel with mucoadhesive > Nanoemulsion-based in-situ gel >
nanoemulsion > olanzapine solution. Very interestingly, the nanoemulsion-
based in-situ gel showed similar antipsychotic effect compared to a well-known
antipsychotic drug, haloperidol, when given intra-peritoneally. FTIR study
demonstrated the compatibility of the olanzapine with the other excipients that

used in the formula.

To conclude, nanoemulsion-based nasal in-situ gel of olanzapine can be
considered a promising model as a drug delivery system for lipophilic drug for
achieving direct nasal to brain delivery. However, further investigations on

olanzapine accumulation in brain are recommended.
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