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DESCRIPTION

Analyzing various dimensions of drug discovery, from evaluating 
drug targets to improving their qualities, is assisted by the 
Structure-Activity Relationship (SAR). The complex geometries 
and electrostatic interactions contribute to the efficient biological 
activity. There are currently clear methods for determining SAR 
in the field of drug design. This is due to the fact that a target 
site's and its ligand's three-dimensional space are implicated in 
the geometric and electrostatic interactions. Numerous of these 
interactions are impossible to define quantitatively. It often takes 
a lot of data to fully understand how a ligand interacts with a 
target active site, which is where SAR enters in. SAR can be used 
to develop more effective and targeted bioactive medications by 
enhancing the ligands and analysing the numerous ways a ligand 
binds with a receptor. During using SAR, it is essential to 
determine whether a structural activity link exists between a 
group of molecules and whether it is possible to interpret the 
specifics of one or more SARs. The majority of optimization 
efforts aim to increase bioavailability, reduce toxicity, and 
improve therapeutic potency. There are thousands of molecular 
combinations available right now, making it difficult to find 
potential candidates. In these situations, utilizing artificial 
cultured cells techniques to quickly classify SAR can aid in 
effectively capturing and encoding specific SAR. Instead of 
functioning as a substitute, computational techniques give a 
pathway for integrating and condensing massive amounts of data. 
However, care must be used while evaluating SAR data. 
Although computational tools do assist in the identification, 
explanation, and prediction of structure-activity correlations, they 
are ultimately models; as a result, inappropriate use of these 
methods may result in results that are misapplied.

Applications of structural activity relationship

Pharmacokinetic studies: The four phases of a drug's 
Absorption, Distribution, Metabolism, and Excretion (ADME) 
are analysed using the pharmacokinetic technique. Based on a 
substance's metabolism and absorption, a drug's bioavailability is 
evaluated. The solubility and lipophilicity are important 
components in absorption, which can be modified by the 
addition of alcoholic, acidic, or carboxylic groups. On the other 
hand, a fast metabolism may result in less bioavailability. The 
solubility, speed of reaction, metabolism, and other 
characteristics of different drugs can be determined using SAR.

Drug-receptor interaction: Weak ionic bonds between the drug 
and receptor may form during in the reversible binding process 
that links drugs and receptors. A different technique is 
irreversible bonding, such as occurs with covalent bonds. Various 
artificial computer techniques that have been developed to 
comprehend how drugs interact with target receptors can be used 
to determine SAR.

Modification of drugs: The SAR method is frequently used to 
produce and improve different kinds of pharmaceuticals. The 
statistical method, quantum analysis, modelling of artificial 
networks, validation method, etc. are some of internal factors 
computer techniques created utilizing SAR.

Toxicity studies: A medication's dose has a massive effect on how 
hazardous it is. A drug may be harmful if the dosage is too high, 
and it may have little or no effect if the dosage is too low. The 
minimum concentration of a medicine is therefore a rather 
significant property, and SAR can also be used to estimate this 
value. A medication's lack of precision might potentially have 
adverse effects.
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