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ABSTRACT
This study seeks to formulate and evaluate a solid lipid
nanoparticle-based, solidified micellar carrier system for
oral delivery of cefepime. Cefepime has enjoyed a lot of
therapeutic usage in the treatment of susceptible bacterial
infections; however, its use is limited due to its
administration as an injection only with poor patient
compliance. Since oral drug administration encourage high
patient compliance with resultant effect in improved
therapy, cefepime was formulated as solid lipid
microparticles for oral delivery using the concept of
solidified micellar carrier system. The carrier system was
evaluated based on particle yield, particle size and
morphology, encapsulation efficiency (EE %), and thermal
analysis using differential scanning calorimeter (DSC).
Preliminary microbiological studies were done using gram

positive and negative bacteria. In vitro release study was
performed using biorelevant media, while in vivo release
study was performed in white albino rats. The yield of solid
lipid microparticles (SLM) ranged from 84.2 – 98.0 %. The
SLM were spherical with size ranges of 3.8 ± 1.2 to 42.0 ±
1.4 μm. The EE % calculated ranged from 83.6 – 94.8 %.
Thermal analysis showed that SLM was less crystalline with
high potential for drug entrapment. Microbial studies
showed that cefepime retained its broad spectrum antibacterial activity. In vitro release showed sustained release
of cefepime from SLM, and in vivo release study showed
high concentration of cefepime released in the plasma of
study rats. The study showed that smart engineering of
solidified micellar carrier system could be used to improve
oral delivery of cefepime.
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Introduction
Particulate drug delivery systems (PDDS) especially
lipid-based formulations have been shown to enhance the
bioavailability of drugs (Umeyor et al., 2013). Lipidbased formulations can be used to influence the
absorption of active pharmaceutical ingredients (API)
through different mechanisms to modify bioavailability
(Fouad et al., 2011). The high interest in the use of lipidbased drug delivery systems in drug formulation and
delivery is mainly due to the high versatility and
diversity of pharmaceutical grade lipid excipients
employed, and their compatibility with solid, semi-solid
and liquid dosage forms (Attama and Nkemnele, 2005).
Recently, biocompatible and biodegradable lipid
microparticles have been reported as potential
alternative drug carrier systems to polymers. This is
because they provide sustained and controlled delivery of
drug for long periods of time. Biodegradable matrix drug
delivery system such as solidified reverse micellar
delivery systems is a potential drug delivery system for
sustained release of hydrophilic and lipophilic drugs.

Solidified reverse micellar solution (SRMS) based on a
stabilizer heterolipid, Phospholipon® 90G and solid lipid
such as Softisan® 154, a hydrogenated palm oil transform
into a lamellar mesophase after melting on contact with
water. This mesophasic change imparts controlled
release behaviour to entrapped drugs (Friedrich and
Muller-Goymann, 2003; Schneeweis and MullerGoymann, 2000; Chime et al., 2013). Solid lipid
microparticulate
(SLM)
carrier
systems
are
physiologically compatible, physicochemically stable and
allow a large scale production at a relatively low
production cost. They are also administered through
different routes such as oral, topical, ophthalmic,
subcutaneous and parenteral (Umeyor et al., 2012;
Mishra et al., 2012).
Softisan®154 is hydrogenated palm oil with a melting
point of 53 – 58 °C. It is a hard fat based on triglyceride
blends of natural, saturated even-numbered vegetable
fatty acids with chain length of C10 – C18.
Phospholipon®90G
contains
about
90
%
of
phosphatidylcholine stabilized with 0.1 % ascorbyl
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