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Abstract
1XPHURXV�LQQRYDWLRQV�KDYH�WDNHQ�SODFH�UHFHQWO\�LQ�WKH�TXLFNO\�GHYHORSLQJ�¿HOG�RI�VWUXFWXUH�EDVHG�GUXJ�GHVLJQ��

7KH�VXUJH�RI�JHQRPLF��SURWHRPLF��DQG�VWUXFWXUDO�GDWD�KDV�RSHQHG�QXPHURXV�QHZ�WDUJHWV�DQG�RSSRUWXQLWLHV�IRU� WKH�
GLVFRYHU\�RI�WKHUDSHXWLF�OHDGV��$Q�RYHUYLHZ�RI�WKH�VWUXFWXUH�EDVHG�GUXJ�GHVLJQ�SURFHVV�LV�JLYHQ�LQ�WKLV�DUWLFOH��ZLWK�
DQ�HPSKDVLV�RQ�WKH�VHOHFWLRQ�RI�D�WDUJHW��HYDOXDWLRQ�RI�WKH�WDUJHWV��$�ODUJH�UHJLRQ�RI�VHOHFWLYH�LQKLELWRU�LGHQWL¿FDWLRQ�RI�
DQ�LQWHUHVW�WDUJHW�LV�FDOOHG�VWUXFWXUH�EDVHG�GUXJ�GHVLJQ��1XPHURXV�FRPSXWDWLRQDO�WHFKQLTXHV�KDYH�EHHQ�GHYHORSHG�
VLQFH� WKH� WKUHH�GLPHQVLRQDO�VWUXFWXUHV�RI�SKDUPDFRORJLFDO� WDUJHWV��SULPDULO\�SURWHLQV��EHFDPH�DYDLODEOH� WR�DGGUHVV�
WKH�GLႈFXOWLHV�LQYROYHG�LQ�WKH�GUXJ�GHVLJQ�SURFHVV��7KH�PDLQ�SDUDPHWHUV�WR�GHWHUPLQH�WKH�HႈFDF\�RI�QHZ�FKHPLFDO�
LQKLELWRUV�DUH�GUXJ�OLNHQHVV��GUXJ�DELOLW\�RI�WKH�WDUJHW�SURWHLQ��VSHFL¿FLW\��Rႇ�WDUJHW�ELQGLQJ��HWF�
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Introduction
At the beginning of the 1980s, many structural biologists had 

unrealized hopes of using protein structures to build drugs logically. 
After the original projects were launched in the middle of the 1980s, 
the first success stories had been published by the early 1990s [1]. 
Even though there is still more work to be done to refine the method, 
structure-based drug design is currently a crucial part of most industrial 
drug discovery programmes and the principal area of research in many 
academic laboratories. The completion of the human genome project, 
the start of the proteomics and structural genomics revolutions, and 
developments in information technology all boost the likelihood that 
structure-based drug design will play a role in the success story in the 
identification of novel therapeutic leads. The rate at which superior 
therapeutic targets are found has increased because of the usage of 
bioinformatics developments. The protein can be synthesised, purified, 
and homogenised, and the genes for these targets can be quickly 
cloned. Because of advancements in high-throughput crystallography, 
including automation at every stage, more potent synchrotron 
radiation, and new methods for phase determination, the time it takes 
to determine structures has decreased.

Recent developments in structure determination utilising nuclear 
magnetic resonance (NMR) include breakthroughs in magnet and 
probe design, automated assignment, and unique experimental 
procedures for determining bigger structures. Faster computers and 
the availability of cheaply priced computer clusters have boosted the 
speed at which drug leads can be identified and evaluated in silico.

Structure-based drug design is most useful when it is utilized 
throughout the entire process of identifying novel therapeutic leads. A 
review found that structure-based design and combinatorial chemistry 
might produce tailored chemical libraries in parallel [2]. Structure-
based drug design directs the search for a drug lead, which is not a drug 
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Future, current, and previous medicine designs

A sophisticated pharmaceutical science with a lengthy history 
is drug design. Since the end of the 19th century, when Emil Fisher 
proposed that the drug-receptor interaction is like the interaction 
between a key and a lock, many advances have been made in the 
field of drug design. Drug design has gradually evolved into a 
disciplined science with a strong theoretical foundation and real-
world applications [5]. The most cutting-edge method for finding new 
drugs right now is drug design. To accomplish its primary objective-
the creation of efficient, specialised, non-toxic, safe, and well-tolerated 
drugs—it makes use of scientific and technological advancements and 
incorporates them into a diverse array of methodologies and tools. One 
of the modern disciplines that is actively advancing is drug design, and 
the use of artificial intelligence has hastened this field's development. 
The review informs the reader on the material in Molecules' Special 
Issue "Drug Design-Science and Practice" without claiming to fully 
cover the wide spectrum of drug design subjects.

The computer-aided approaches can also be classified into at least 
three further categories, including inspection, virtual screening, and 
de novo generation. In the first category, upon closer examination, 
well-known molecules that bind the site, such as enzyme substrates, 
cofactors, or peptides in the case of protein: protein or protein: 
nucleic acid interactions, are modified to become inhibitors based on 
maximising the effects of the site-binding molecule. at the target site, 
complimentary interactions . In virtual screening, accessible small 
molecule databases are docked in silico into the region of interest and 
then rated based on their expected interactions with the site. Finally, 
for the purpose of de novo creation, small molecular fragments such 
as benzene rings, carbonyl groups, amino groups, etc. are positioned 
on the site, scored, and linked in silico [6]. The final molecules, which 
were generated in silico, must subsequently be synthesised from the 
connected pieces in a laboratory . There are some overlaps between 
the virtual screening and de novo generation classifications. Some 
algorithms, such as LUDI, which is frequently employed to dock 
compound fragments, may also dock and grade complete compounds. 
The programmes are grouped according to their primary objective. 
When choosing a lead generation strategy, the following factors should 
be considered: Exist any substances that can be modified to behave as 
inhibitors? Is the production of new molecules possible? And finally, 
how much does accuracy matter in proportion to calculation time at 
various design stages? Elements like the incorporation of protein or 
ligand flexibility and the impact of solvent increase calculation time 
but also boost predictive value . Each of these questions' responses will 
be provided in reference to the most recent drug design algorithms. 
Integrins' critical functions in numerous disorders were recognised, 
highlighting their therapeutic potential. Despite significant effort over 
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