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Introduction

Alzheimer's Disease (AD) is a neurodegenerative disease that affects over
50 million people worldwide. It is characterized by the progressive loss of
cognitive function, memory, and ultimately, the ability to perform basic daily
activities. The cause of Alzheimer's Disease is not fully understood, and
there is currently no cure. However, there are a variety of therapeutic agents
that have been developed to help slow the progression of the disease [1].

The development of new therapeutic agents for Alzheimer's Disease requires
a thorough understanding of the complex biological processes that underlie
the disease. One important aspect of this is the analysis of these agents in
biological fluids such as blood and Cerebrospinal Fluid (CSF). Analytical
techniques are essential for understanding the efficacy and toxicity of these
drugs and for monitoring their levels in the body.

Hyphenated analytical systems are a powerful tool for analysing therapeutic
agents in biological fluids. These systems combine two or more analytical
techniques, such as chromatography and mass spectrometry, to provide
more detailed information about the chemical and physical properties of a
sample. They are particularly useful for analysing complex mixtures, such as
biological fluids, where individual components may be present in very low
concentrations [2].

One example of a hyphenated analytical system that has been used for the
analysis of therapeutic agents for Alzheimer's Disease is Liquid
Chromatography-Mass Spectrometry (LC-MS). LC-MS is a widely used
technique for separating and identifying individual components in a sample.
It involves the separation of components by chromatography, followed by
the detection and identification of each component using mass
spectrometry.

LC-MS has been used to analyze a variety of therapeutic agents for
Alzheimer's Disease, including acetylcholinesterase inhibitors, which are
commonly used to improve cognitive function in patients with mild to
moderate AD. In one study, LC-MS was used to analyze the levels of the
acetylcholinesterase inhibitor donepezil in the CSF of patients with AD. The
study found that the levels of donepezil in the CSF were significantly lower

in patients with AD compared to healthy controls, suggesting that the drug
may not be effectively crossing the blood-brain barrier in patients with AD
(34].

Another example of a hyphenated analytical system that has been used for
the analysis of therapeutic agents for Alzheimer's Disease is Gas
Chromatography-Mass Spectrometry (GC-MS). GC-MS is a technique for
separating and identifying individual components in a sample based on their
volatility. It involves the separation of components by gas chromatography,
followed by the detection and identification of each component using mass
spectrometry.

GC-MS has been used to analyse a variety of therapeutic agents for
Alzheimer's disease, including curcumin, a natural compound found in
turmeric that has been shown to have potential therapeutic effects in AD. In
one study, GC-MS was used to analyse the levels of curcumin in the brain
tissue of mice with AD. The study found that the levels of curcumin in the
brain tissue were significantly higher in mice that had been treated with
curcumin compared to untreated mice, suggesting that curcumin may be
effective in reducing the deposition of amyloid plaques in the brain, a
hallmark of AD [5].

In conclusion, hyphenated analytical systems are a powerful tool for the
analysis of therapeutic agents for Alzheimer's Disease in biological fluids.
They provide detailed information about the chemical and physical
properties of a sample and are particularly useful for analyzing complex
mixtures. Techniques such as LC-MS and GC-MS have been used to analyze
a variety of therapeutic agents for Alzheimer's Disease, providing valuable
information about their efficacy and toxicity. As new therapeutic agents are
developed for AD, hyphenated analytical systems will continue to play an
important role in their development and evaluation.
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