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ABSTRACT

The aim of this research thesis study was to develop the Tabernaemontana
divaricata alkaloidal extract loaded transdermal delivery system by microemulsion
which is able to inhibit the enzyme associated with Alzheimer’s disease.
Acetylcholinesterase terminates the transmission of nerve impulse by rapid hydrolysis
of acetylcholine. Inhibition of acetylcholinesterase will enhance the acetylcholine
level and therefore be one of the most promising approaches for treating Alzheimer’s
disease. Since most of current Alzheimer’s drugs cannot cease the disease
accompanying with their adverse effects, it necessitates the interest in finding better

acetylcholinesterase inhibitor and better way to deliver these compounds.
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T. divaricata, used in traditional Thai rejuvenation remedies as a neurotonic,
would be a good candidate for finding new cholinesterase inhibitor. Alkaloids, its
major constituents, possess high acetylcholinesterase inhibition with 1Cs, value of
131.17+£20.06 ng/mL. Beside the equivalent anti-acetylcholinesterase activity as
galantamine, the most obvious finding to emerge from this study is the higher
selectivity on acetylcholinesterase. Morris water maze test revealed the same potential
in cognitive enhancement of transdermal T. divaricata alkaloidal extract in propylene
glycol (1,000 and 500 mg/kg) as oral galantamine (1 mg/kg).

Since the T. divaricata alkaloidal extract is natural mixtures, the qualitative
control was done by the mean of thin layer chromatography and high performance
liguid  chromatography  fingerprints. The  bisindole alkaloid, 3’-R/S-
hydroxyvoacamine, was purified and used as a reference marker in the quantification.

The preformulation study was undertaken by the means of physicochemical
properties, stability and cytotoxicity. The calculated log P value was 3.03+0.07 which
was in an acceptable range of drug candidates for the passive transdermal delivery. Tg
of T. divaricata alkaloidal extract was at 48.67°C and the decompositions were
occurred after exposure to very high temperature (150.86°C). The cytotoxicity study
by tetrazolium-based colorimetric assay revealed its safety on peripheral blood
mononuclear cell with 46 times higher I1Cs, against the cell than acetylcholinesterase.

Regarding to microemulsion development, pseudoternary phase diagrams
were constructed and the findings suggested that oil types, surfactant types, co-
surfactant types and surfactant to co-surfactant ratio influenced microemulsion region
in the phase diagrams while pH and ionic strength of aqueous phase had no effect.

The selected microemulsions were characterized by means of photon correlation
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spectroscopy, polarizing light microscopy, freeze fracture transmission electron
microscopy, differential scanning calorimetry, electrical conductivity and rheology.
The system comprising Z. cassumunar oil, Triton X-114, ethanol and water was
selected for incorporation of 5 mg/mL T. divaricata alkaloidal extract. The
concurrence of various characterizations suggested that reverse micellar phase, liquid
crystal and coarse emulsion were formed along dilution line A (oil:Smix = 1:5) and
dilution line B (0il:Smix = 2:5).

A4, A6 and B4 were selected to be representatives of microemulsion, B6 was
selected as a representative of liquid crystal, and A8 was selected as a representative
of liquid crystal in microemulsion in further in-depth studies. Encapsulation of the T.
divaricata alkaloidal extract in microemulsions, liquid crystalline system and liquid
crystal in microemulsion exhibited higher stability after 180 day storage in various
temperatures when compared with the propylene glycol solution. Moreover,  both
microemulsions and liquid crystalline system show an enhancing effect on skin
permeation of T. divaricata alkaloidal extract. These results were in a good agreement
with the skin retention results. The cumulative amount of the T. divaricata alkaloidal
extract per unit area of skin that has passed through the skin after 24 hours of B4 and
B6 were 0.37+0.20 and 0.54+0.28 pg/cm?, respectively.

Form all of the above results, it was concluded that T. divaricata alkaloidal
extract loaded microemulsions which comprising Z. cassumunar oil, Triton X-114,
ethanol and water was able to be delivered via transdermal route and possess
acetylcholinestersae inhibitory activity. With the further development to transdermal
patch, it would be probably considered as a potential formulation for further use in the

treatment of Alzheimer’s disease.
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