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1. Introduction

Since the last decade, nasal route for drug delivery has became a
serious and very much promising approach for brain targeting to
treat various central nervous system (CNS) disorders due to its
ability for rapid absorption of drug, avoidance of hepatic first-pass
metabolism and gastrointestinal related problems [1,2]. On the
other hand, nasal route of drug administration is associated with
several inherent problems. Since nasal delivery volume in human
beings is � 400 ml (200 ml per nostril) and it genuinely becomes a
challenge for the formulating scientists to develop suitable
formulation for particularly poor water-soluble drug [3,4]. Another
problem linked with this route is a natural defense mechanism
known as naso-cilliary clearance which rather reduces the adher-
ence of formulation onto the nasal mucosa for a longer period of
time for complete absorption [5]. Furthermore, CNS is shielded by
very effective natural barriers like blood brain barrier (BBB), cere-
brospinal fluid barrier (CSFB), p-glycoprotein and its vasculature
which forcibly prevents the drug in and out of CNS as well as its
residence for obtaining adequate pharmacodynamic effects [6].
Scientists around the globe were exploring the permutation com-
bination all possible components to develop an alternative

formulation to treat CNS disorders through nasal mucosa [7,8].
Zaltoprofen, is a preferential COX-2 inhibitor usually used to

relief lumbar pain, frozen shoulder and musculoskeletal pain.
However its clinical usefulness for Parkinson's disease (PD) is
limited by its extensive plasma protein binding followed by poor
brain entry due to over expression of p-glycoprotein [9]. Zalto-
profen is however reported to show poor brain entry due to its
lipidic nature. The water insoluble property of zaltoprofen shows
less dissolution. Zaltoprofen further leads to over expression of p-
glycoprotein and it effluxes out of brain, which in fact limits its
clinical usefulness [10,11]. Therefore, in this research, we tried to
develop ZMME through nasal mucosa as an alternative system to
improve therapeutic index.

Microemulsion is a versatile liquid formulation composed of oil,
mixture of cosrfactant and surfactant and water and is character-
ized by thermodynamically stable and optically clear formulation
having droplet size lesser than 200 nm [12]. Due to its versatility,
microemulsion as a formulation has been explored by several
pharmaceutical companies for dermal, parenteral and oral, nasal
delivery of drugs [13].

Mucoadhesive form of microemulsion now-a-days becomes an
upcoming field for targeting the CNS through transmucosal nasal
route. Addition of a suitable mucoadhesive agent such as a poly-
electrolyte polymer helps in retention of formulation in nasal cavity
for an optimal period of time without altering the physiology of
nasal mucosa. Several literature were revealing the effective in-
fluence of nano systems to target brain through different indices
like kinetics of tissue distribution and bloodebrain barrier pene-
tration [14e16].

Hence, we have made an attempt to develop an optimal
mucoadhesive microemulsion system of zaltoprofen (ZMME) and
also to assess its performance through in vivo study in rat. The
entire research is based on a hypothesis the better brain uptake of
zaltoprofen through intranasal ZMME over oral and intravenous
application of zaltoprofen itself due to the established distinctive
nose-brain link [14e16]. This can open a newer form of treatment
for neuro-inflammation related CNS disorders.
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