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Abstract

The development of new drugs is a complex and expensive process which may nearly take around 5-10 years. The journey of drug molecule
from lab to shelf involves a series of steps, which starts from the identification of a target molecule to drug approval. The exorbitant drug discovery
program consumes massive amounts of funds and time before it reaches to the final drug approval.

Target identification, validation and Identification
of lead molecules:

The journey of discovering new drug initiates in the
laboratory or pharma company begins with identification of a
precise target molecule (Target identification) with the help of
Bioinformatics tools which may be a macromolecule i.e. DNA,
RNA or Proteins, continues further to validate the target molecule
[1]. Once the target validation process has performed, the next
task is to identify a hit molecule which effectively binds to target.
Identification of hit molecules from a huge chemical library is a
Herculean task which will be simplified with the help of High
throughput screening machine which can screen thousands of
compounds with ease. As many as 1,00,000 compounds may be
considered and scaled down to thousands by selecting the hits,
which showing a certain degree of confidence and processed
further as lead molecules [2].

The identified lead molecules have to be optimized further
to process it into preclinical studies, this involves calculation of
physio-chemical properties oflead compound for further refining
the lead molecule using a 2D/3D QSAR approach (Quantitative
structure and activity relationship). The lead molecules which
are processed to preclinical studies should have an adequate
pharmaceutical property which can be evaluated with Lipinski
rule of 5 which is used to identify absorption and permeability
issues in the lead molecules. Finally, the lead molecule should
exhibit good ADME profile. The compounds which won’t
fulfill the above criteria will be eliminated and the potent lead
molecules will be processed further for preclinical studies [3].

Preclinical Studies

Before taking it to clinical trials on humans, the lead molecule
has to be subjected for safety evaluation to identify the potential
ability of compound to exhibit harmful effects on humans; this

will be accomplished by examining using cultured cells and
laboratory animals in controlled conditions.

Preclinical studies will be carried out in 2 ways
I. In-Vitro assays
ii.  In-Vivo assays

The identified lead molecules are subjected for
pharmacokinetics, = pharmacodynamics, toxicity  profile,
carcinogenicity profile and ADME tests by In-vitro and In-vivo
assays using cultured cells and using laboratory model animals to
discern the potential pharmaceutical property of a drug molecule
to process further for clinical trials on human. Preclinical studies
on animal models discern the dosage and toxicity profile of the
lead molecule which is very much essential to process it further.
Once all the safety assessment have been done the lead molecule
will be processed further for IND (Investigational new drug)
approval, if the candidate passes IND approval it will processed

further to clinical trials on human.

Clinical Trials

Drugs which are stepped into clinical trials by passing
preclinical studies were progressed through a stringent and
highly regulated phase trials with four stages of phase trials on
normal healthy volunteers and patients [4,5].

Phase studies

i. Phase I studies: First human trial which includes more
than 100-200 healthy volunteers which may last for 3-4
weeks this study discerns any side effects, toxic effects and
pharmacological effect on humans.

ii.  Phase Il studies: After safety assessment of the drugs in
phase I trials multiple doses of drugs will be tested on more

Nov Appro Drug Des Dev 4(1): NAPDD.MS.ID.555627 (2018)


http://http://dx.doi.org/10.19080/NAPDD.2018.04.555627
http://juniperpublishers.com
https://juniperpublishers.com/napdd/

Novel Approaches in Drug Designing & Development

than 300-500 volunteer patients with targeted disease, this diseases. Modern day technology like High throughput screening
stage of study elucidates minimum / maximum effective instrument, computer docking studies have improved the quality
dosage, maximum tolerated dose and any common short of research and minimized the human effort and splurging of
time side effects of drugs on humans. huge funds. Modern day drugs have revolutionized, they have
helped clinici d physici by eliminati licati

iii. Phase III studies: This is the penultimate trails € Pe ¢ 1n1c.1ans an .p y51c1-ans y eliminating .comp feations
. } L. which were involved in surgical removal of malignant tumors
before the drug registration which includes study on large . ) . . o
by its precise specificity towards its target by abolishing them

population ranging from 2000-3000 with multi doses for .
without any surgery.

longer time to evaluate the safety, effectiveness of the drug
on larger population and any long term adverse side effects References
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