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typically consists of inedible food particles, inorganic materials (such 
as calcium and iron phosphate), and a small amount of dead bacteria. 
The intestinal microflora may metabolise some medications, which 
are then eliminated in the stool. The examination of herbal medicines 
metabolised by the intestinal microbiota uses the faecal sample as an 
excellent specimen. The person is typically expected to fast before 
sampling the faeces. Following collection, the faecal samples are stored 
in normal saline for later processing. Fecal analysis is largely used in 
clinical settings to diagnose illnesses of the pancreas, liver, and digestive 
system.

Urine

Ninety-five percent of urine is made up of water, along with 
inorganic ions including sodium, phosphate, and ammonia, urea, 
creatinine, proteins, and coloured blood breakdown products (e.g., 
urochrome). Prior diagnostic and prognostic biomarkers of conditions 
such urinary tract infections and chronic kidney illnesses are anticipated 
to be monitored using urine metabolomics methods [10].

Tissue

A collection of cells with comparable roles and physical 
characteristics make form tissues. They can be divided into three groups: 
soft tissues, hard tissues, and tissues with a harsh exterior. Soft tissues 
are easy to handle, such as the lung, liver, kidney, brain, and spleen. The 
proper techniques must be used on hard tissues, such as the placenta, 
artery, heart, and stomach. Due to possible low concentrations, small 
sample sizes, and the hard makeup of skin, quantifying medicines 
in the skin can be difficult. Hard tissues, such as cartilage, skeletal 
muscle, nails, bones, and hair, go through a conventional, well-defined 
collecting process. Therefore, accurate sample preparation is necessary 
for all tissues before analysis can begin. For clinical diagnostic purposes, 
such as the detection of tumours and cancer, tissues are crucial.

CSF

The choroid plexus, which is found in the spinal cord, subarachnoid 
space, and ventricles of the brain, produces around 80% of the central 
nervous system’s (CNS) secretory fluid, or CSF. The CSF metabolome 
can provide numerous clinically significant insights into serious CNS 
diseases, such as Parkinson’s disease, multiple sclerosis, brain damage, 
and Guillain-Barre syndrome.

Techniques For Biological Studies For Medical 
Diagnostics

In order to obtain these advantages, recent studies have concentrated 
on the development of sample preparation methods. Robotics-based 
sample preparation techniques such as SPE, LPME, and LLE have been 
cybernated, creating new and beautiful perspectives on bioanalysis. 
Solid-phase microextraction (SPME) was first proposed by Arthur and 
Pawliszyn in 1990. The SPME approach, which combines sampling, 
preconcentration, and extraction in one step, is not thorough. This 
method’s advantages include quick and easy operation, excellent 
accuracy, improved sample cleanup, and reduced solvent usage. 
The simultaneous preconcentration and separation of volatile and 
nonvolatile materials is offered by SPME.

Single drop micro extraction (SDME)

In order to obtain these advantages, recent studies have concentrated 
on the development of sample preparation methods. Robotics-based 
sample preparation techniques such as SPE, LPME, and LLE have been 
cybernated, creating new and beautiful perspectives on bioanalysis. 

Solid-phase microextraction (SPME) was first proposed by Arthur and 
Pawliszyn in 1990. The SPME approach, which combines sampling, 
preconcentration, and extraction in one step, is not thorough. This 
method’s advantages (Figure 1) include quick and easy operation, 
excellent accuracy, improved sample cleanup, and reduced solvent 
usage. The simultaneous preconcentration and separation of volatile 
and nonvolatile materials is offered by SPME. Single droplet extraction 
(SDME) was used as the extraction medium. Typically, the microdrop 
contains an organic solvent in the amount of 1 to 10 L. There is no carry-
over in a straightforward, affordable, and environmentally friendly 
microextraction method. Small solvent volume usage makes SDME an 
environmentally favourable analytical procedure that generates little to 
no waste.

Stir bar sorptive micro extraction (SBSME)

Baltussen first introduced SBSME, a sorptive extraction-based 
system, in 1999. The deposition position is different from that in 
the SPME, and that is the sole difference. In SBSME, extraction and 
desorption are essential procedures. During the analysis, a stir bar with 
a polydimethylsiloxane coating was submerged deep in the sample 
solution. A little more than 125 L of sorbent is used in commercial 
SBSME, which is more than SPME uses. SBSME cannot be employed 
for the analysis of very hydrophilic substances due to the covering 
material’s hydrophobicity. Researchers have suggested using dual-
phase stir bars, improved coating materials, molecularly imprinted 
polymers (MIPs), and monolithic materials to get around this problem. 
For coating purposes in SBSME, recently developed materials such 
monoliths, metal-organic frameworks (MOFs), carbon nanotubes, 
graphene, graphene oxide, and porous organic polymers are helpful.

Conclusion
This technique is used very early in the drug development process 

to provide support to drug discovery programs on the metabolic fate 
and pharmacokinetics of chemicals in living cells and in animals.
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