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Abstract

Mayssa Abdel Hady Mohamed

Abstract
Vesicular Formulation for Controlled Release Olanzapine

Department of Pharmaceutics, Faculty of Pharmacy,

Ain Shams University

This thesis focuses on the development of an intranasal vesicular
formulation for olanzapine. Since the target site of olanzapine is the brain, a
strategy is thereby desirable, which not only improves the bioavailability by
preventing extensive first-pass metabolism, but also provides targeting to the
receptor site and bypasses the blood brain barrier (BBB) so as to achieve the
desired drug concentration at the site of action. This would prevent
availability of the drug at non-targeting sites and reduce its side effects.
Drug delivery to the brain is a challenge even though there is relatively high

blood flow.

Intranasal administration offers a practical, non-invasive and an
alternative route of administration for rapid drug delivery to the brain. It
also offers the advantages of the drugs being administered simply, cost-
effectively and conveniently. Direct transport of drugs to the brain
circumventing the brain barriers following intranasal administration
provides a unique feature and better option to target drugs to the brain.
However, few formulation factors need to be addressed while designing
drug delivery systems for intranasal administration. The formulation

should be designed for targeting of drug to the olfactory region of nasal
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cavity so as to provide its rapid transport across nasal mucosa, and
mucoadhesion phenomenon further helps in drug permeation in the
olfactory region along with longer residence time in the posterior nasal

cavity by overcoming the nasal mucociliary clearance.

Vesicular systems play an important role in nasal drug delivery to the
systemic circulation by overcoming limitations of the nasal route such as
ciliary clearance and breakdown by nasal peptidase enzyme. They showed
promising results not only with small molecules, but also with large
molecules. Liposomes are one of the vesicular systems which have been
widely used to deliver a wide variety of medications via the nasal route and
offer advantages such as better absorption and better drug retention in

nasal mucosa.

The objective of the present study was to utilize cubosomal and
transfersomal vesicles as drug carrier systems to develop a novel intranasal

formulation for olanzapine capable of targeting the drug to brain.

In the first chapter olanzapine cubosomes were prepared by the use of
L—o—phosphatidylcholine and each of poloxamer 407 (Plx 407) and
poloxamer 188 (Plx 188) at phospholipid : PIx molar ratios of 100:1, 40:1,
20:1 and 10:1 adopting thin layer evaporation technique. The influence of
poloxamer type and phosphatidylcholine : Plx molar ratio on cubosomal
morphology, vesicle size, drug entrapment, vesicle membrane elasticity
and in-vitro drug release was studied. The prepared cubosomal vesicles
showed a typical cubic shape with an average diameter ranging from 363
to 645 nm. The prepared cubosomes had drug entrapment efficiency-

values in the range of 64.92 to 76.10 %. Olanzapine cubosomes containing
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phospholipid : PIx 188 in molar ratios of 20:1 and 10:1 were characterized
by having a high vesicle membrane elasticity. Cubosomes prepared by the
use of Plx 407 and Plx 188 showed similar values for drug release
efficiency. The cubosomal formulation containing phospholipid : Plx 188
in a molar ratio of 10:1 was characterized by having the highest vesicle
membrane elasticity in addition to having reasonable values for vesicle
size, drug entrapment efficiency and drug release efficiency and was, thus,
selected for the biological studies. DSC studies for this formulation
confirmed incorporation of olanzapine inside the lipid matrix of the

vesicles.

In the second chapter olanzapine vesicles were prepared by the use of L—
o—phosphatidylcholine and each of the edge activators Na deoxycholate
(SDC), Span® 60, Cremophor® EL, Brij® 58 and Brij® 72 at phospholipid :
edge activator molar ratios of 100:1, 40:1, 20:1, 10:1 and 5:1 adopting thin
layer evaporation technique. Olanzapine liposomes were also prepared using
L—a—phosphatidylcholine adopting the same technique. The influence of the
type of edge activator and phosphatidylcholine : edge activator molar ratio
on transfersomal morphology, vesicle size, drug entrapment efficiency,
vesicle membrane elasticity and in-vitro drug release was studied. TEM
photographs for olanzapine vesicles showed a predominant spherical shape;
vesicles containing phospholipid : Brij® 58 in molar ratios of 100:1, 20:1 and
10 :1 had a dendritic shape. The diameter of olanzapine vesicles ranged from
310 to 885 nm. Olanzapine entrapment efficiency for the prepared vesicles
ranged from 55.17 to 75.59 %. L—a—phosphatidylcholine together with SDC
or Span® 60 were capable to form olanzapine transfersomal vesicles with

high deformability at phospholipid : edge activator molar ratios of 40:1, 20:1
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and 10:1 for SDC and of 10:1 and 5:1 for Span® 60. Olanzapine
transfersomal vesicles prepared by the use of SDC or Cremophor® EL at a
phospholipid: edge activator molar ratios of 10:1 and 5:1 as well as those
prepared using Span® 60 at a molar ratio of 5:1 were characterized by having
the highest values for drug release efficiency. Olanzapine transfersomal
vesicles containing L—o—phosphatidylcholine and SDC or Span® 60 at a
phospholipid : edge activator molar ratio of 10:1 were characterized by
having the highest elasticity in addition to having reasonable values for
vesicle size, drug entrapment efficiency, and drug release efficiency and
were, thus, selected together with the liposomal vesicles for the biological
studies. DSC studies for both transfersomal and liposomal vesicles
confirmed incorporation of olanzapine inside the lipid bilayers of these

vesicles.

In the third chapter, biological investigations including pharmacokinetic
studies (plasma, brain), brain drug targeting efficiency-determinations and
histopathological examinations were performed, on Wister albino rats, for

the following selected intranasal olanzapine vesicular formulations:

1. Olanzapine cubosomal vesicles containing L—a—phosphatidylcholine :

PIx 188 in a molar ratio of 10:1.

2. Olanzapine transfersomal vesicles containing L—a-

phosphatidylcholine : SDC in a molar ratio of 10:1.

3. Olanzapine transfersomal vesicles containing L—o—

phosphatidylcholine : Span® 60 in a molar ratio of 10:1.

4. Olanzapine liposomal vesicles.

v
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The results indicated that the values of absolute drug bioavailability for
the cubosomal and transfersomal vesicles were higher than that for the
liposomal vesicles. The values of relative drug bioavailability

[AUC, 0 (cutbosomesor transfersomes)/ AUC, ... (liposomes)| x100 varied in the

order of transfersomes containing Span® 60 > cubosomes > transfersomes
containing SDC. Both olanzapine cubosomes and the transfersomes
containing Span® 60 possessed similar and high values for rat brain AUC,.
s6omin- Olanzapine cubosomal vesicles as well as the transfersomal vesicles
containing SDC possessed the highest efficiency for targeting the drug to rat
brain. The main drug transport pathway to rat brain for the cubosomes and
the transfersomes containing SDC was the systemic circulation, while for the
transfersomes containing Span® 60 or the liposomes, the drug transport was
via both systemic and olfactory routes. Histopathological examinations
revealed that none of the severe signs such as appearance of necrosis,
sloughing of epithelial cells or haemorrhage was detected in any of the

tested rats.

The present study revealed that both cubosomal and transfersomal
vesicles can be considered as suitable drug carrier systems for nasal delivery
of olanzapine. These systems provide brain drug targeting, thus more
predictable brain drug levels with consequent reduction of olanzapine side

effects would be achieved.

Keywords: Olanzapine, intranasal, vesicular systems, cubosomes,
transfersomes, liposomes, pharmacokinetic studies, brain targeting

efficiency, histopathological examinations.
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