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New drug molecules are needed for several reasons, including targeting mutated proteins in 

diseases, reducing side effects, and treating currently untreatable diseases like Alzheimer's. 
Desirable properties for new drug molecules include high selectivity, affinity, low toxicity, good 
pharmacokinetic properties, manufacturability, and intellectual property protection. Key guidelines 

from the ICH and FDA govern the development, manufacturing, and safety of new drug molecules. 
Plant-based medicines offer promising therapeutic compounds, such as artemisinin for malaria and 
taxol for cancer. Synthesis sources have produced drugs like ruxolitinib, ibrutinib, nivolumab, 

pembrolizumab, and ocrelizumab for various diseases. Software tools like molecular modeling, 
computational chemistry, cheminformatics, virtual screening, and machine learning aid in drug 
discovery and development by improving efficiency, accuracy, collaboration, creativity, and cost-

effectiveness. Advantages of using software tools in drug discovery include increased efficiency, 
improved accuracy, facilitated collaboration, enhanced creativity, reduced costs, and increased 
safety. However, there are some potential disadvantages, such as limitations in accuracy, 

dependence on data quality, high software costs, complexity, lack of transparency, and ethical 
concerns. Overall, new drug molecules are essential for addressing various diseases, and software 
tools play a crucial role in accelerating the drug discovery process by providing predictive 

capabilities and aiding in decision-making. 
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INTRODUCTION  
"Novel" drugs are new drugs never before 
approved or marketed. Innovative drugs often 
mean new treatment options for patients and 
advances in health care. In the fields of medicine, 
biotechnology and pharmacology, drug 
discovery is the process by which new candidate 
medications are discovered. A new molecule is 
developed by the innovator company/ 
organization in the early drug discovery stage, 
which after undergoing clinical trials could 
translate into a drug that could be a treatment 

for some disease. Synthesis of a new chemical 
entity is the first step in the process of drug 
development [1]. 
 
The need for new drug molecules  
There are a number of reasons why new drug 
molecules are required. First, many diseases, 
such as cancer, are caused by mutations in 
proteins that are essential for cell function. 
These mutations can make the proteins more 
active or less active, which can lead to disease. 

  ISSN: 2249-6041 (Print);  ISSN: 2249-9245 (Online) 

An Official Publication of Association of Pharmacy Professionals 



Behera et al                                                                                                                   Bull. Pharm. Res. 2024;14(1) 

 

2 
 

New drug molecules can be designed to target 
these mutated proteins and inhibit their activity, 
which can help to treat the disease [2-5]. 
Second, many drugs are effective in treating 
diseases, but they can also have side effects. 
These side effects can range from mild to severe, 
and they can include nausea, vomiting, 
diarrhoea, headaches, and fatigue. New drug 
molecules can be designed to have fewer side 
effects, which can improve the quality of life for 
patients [6-9]. 
Finally, new drug molecules can be designed to 
treat diseases that are currently untreatable. For 
example, there are currently no drugs that can 
effectively treat Alzheimer's disease. New drug 
molecules could be designed to target the 
proteins that are involved in Alzheimer's 
disease, which could help to slow down or stop 
the progression of the disease [10-13]. 
This study aims to provide an overview of the 
need for new drug molecules, their desirable 
properties, key guidelines for their development, 
and the contributions of plant-based medicines, 
synthesis sources, and software tools in drug 
discovery. The objective is to highlight the 
importance of new drug molecules and the role 
of software tools in accelerating the drug 
discovery process. 
 
The ideal properties of new drug molecules  
There are a number of properties that are 
desirable in new drug molecules. These include: 
 
High selectivity 
The drug should bind to its target protein with 
high selectivity. This means that it should not 
bind to other proteins in the body, which could 
lead to side effects. 
 
High affinity 
The drug should bind to its target protein with 
high affinity. This means that it should have a 
strong binding interaction with the protein, 
which will help to ensure that it is effective in 
treating the disease. 
 
Low toxicity 
The drug should have low toxicity. This means 
that it should not cause any harmful side effects 
in patients. 
 
Good pharmacokinetic properties 
The drug should have good pharmacokinetic 
properties. This means that it should be able to 
be absorbed into the body, distributed to the 

target tissue, and metabolized and eliminated in 
a way that is safe and effective. 
 
Good manufacturability 
The drug should be easy to manufacture in a 
cost-effective way. 
 
Good intellectual property protection 
The drug should have good intellectual property 
protection. This means that it should be difficult 
for other companies to copy the drug, which will 
help to ensure that the company that develops 
the drug can make a profit from it [14-19]. 
 
Key ICH guidelines for new drug molecules 
The International Council for Harmonization of 
Technical Requirements for Pharmaceuticals for 
Human Use (ICH) has developed a number of 
guidelines for the development of new drug 
molecules. These guidelines are designed to 
ensure that new drugs are safe and effective. 
Some of the key ICH guidelines for new drug 
molecules include: 
 
ICH Q1A(R2) 
Good Manufacturing Practice for Active 
Pharmaceutical Ingredients This guideline 
provides guidance on the manufacturing of 
active pharmaceutical ingredients (APIs). It 
covers a wide range of topics, including the 
quality control of APIs, the validation of 
manufacturing processes, and the handling of 
APIs. 
 
ICH Q1B(R2) 
Good Manufacturing Practice for Finished 
Pharmaceutical Products This guideline provides 
guidance on the manufacturing of finished 
pharmaceutical products. It covers a wide range 
of topics, including the quality control of finished 
products, the validation of manufacturing 
processes, and the handling of finished products. 
 
ICH Q2A(R1) 
Validation of Analytical Procedures This 
guideline provides guidance on the validation of 
analytical procedures. It covers a wide range of 
topics, including the selection of analytical 
procedures, the design of validation studies, and 
the interpretation of validation results. 
 
ICH Q3A(R2) 
Stability Testing of New Drug Substances and 
Products This guideline provides guidance on 
the stability testing of new drug substances and 
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products. It covers a wide range of topics, 
including the selection of stability tests, the 
design of stability studies, and the interpretation 
of stability data. 
 
ICH Q4B(R2) 
Pharmacovigilance Plan for Drug Registration 
Applications This guideline provides guidance 
on the development of pharmacovigilance plans 
for drug registration applications. It covers a 
wide range of topics, including the identification 
of potential risks, the design of 
pharmacovigilance studies, and the monitoring 
of drug safety after marketing [20-27]. 
 
Key FDA guidelines for new drug molecules 
In addition to the ICH guidelines, the US Food 
and Drug Administration (FDA) has also 
developed a number of guidelines for the 
development of new drug molecules. These 
guidelines are designed to ensure that new 
drugs are safe and effective for use in the United 
States. Some of the key FDA guidelines for new 
drug molecules include: 
 
21 CFR 314.125 
Investigational New Drug Application (IND) This 
regulation provides guidance on the submission 
of an IND to the FDA. An IND is required for any 
new drug that is being studied in humans. The 
IND must include a detailed description of the 
drug, the proposed clinical studies, and the 
safety data that have been generated in animals. 
 
21 CFR 312.21 
IND Safety Reports This regulation requires 
sponsors of INDs to submit safety reports to the 
FDA on a regular basis. These reports must 
include any new information about the safety of 
the drug, including adverse events, drug 
interactions, and serious safety concerns. 
 
21 CFR 314.50 
New Drug Application (NDA) This regulation 
provides guidance on the submission of an NDA 
to the FDA. An NDA is required for any new drug 
that is being marketed in the United States. The 
NDA must include a detailed description of the 
drug, the clinical studies that have been 
conducted, and the safety and efficacy data that 
have been generated. 
 
21 CFR 314.101 
Approval of New Drugs This regulation sets forth 
the criteria that the FDA uses to approve new 

drugs. These criteria include safety, efficacy, and 
manufacturing quality [28-32]. 
 
New drugs of plant origin  
New drugs from plant origin are a growing area 
of research (Figure 1). This is due to the fact 
that plants contain a wide variety of compounds 
that can have therapeutic properties. Some of 
the most promising new drugs from plant origin 
include: 
 
Artemisinin 
Artemisinin is a compound that is extracted from 
the plant Artemisia annua. It is a powerful 
antimalarial drug that is effective against both 
Plasmodium falciparum and Plasmodium vivax. 
 
Taxol 
Taxol is a compound that is extracted from the 
bark of the Pacific yew tree (Taxus brevifolia). It 
is a powerful anticancer drug that is used to 
treat a variety of cancers, including breast 
cancer, ovarian cancer, and lung cancer. 
 
Echinacea 
Echinacea is a plant that is native to North 
America. It is a popular herbal remedy that is 
used to treat a variety of conditions, including 
the common cold, flu, and allergies. 
 
Ginkgo biloba 
Ginkgo biloba is a tree that is native to China. It 
is a popular herbal remedy that is used to 
improve cognitive function and memory. 
 
St. John's wort 
St. John's wort is a plant that is native to Europe 
and Asia. It is a popular herbal remedy that is 
used to treat depression. 
 

 
 

Fig. 1. Some new drugs from plant resources 
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These are just a few examples of the many new 
drugs that are being developed from plants. The 
potential of plant-based medicines is vast, and it 
is likely that we will see many more new drugs 
from plant origin in the years to come [33-37]. 
 
New drugs from synthesis sources 
Some of the most promising new drugs from 
synthesis sources, as shown in Figure 2, include: 
 
Ruxolitinib 
Ruxolitinib is a small molecule drug that is used 
to treat myelofibrosis. It is a JAK inhibitor, which 
means that it blocks the activity of the JAK 
enzymes. These enzymes are involved in the 
regulation of cell growth and differentiation. 
 
Ibrutinib 
Ibrutinib is a small molecule drug that is used to 
treat chronic lymphocytic leukemia. It is a BTK 
inhibitor, which means that it blocks the activity 
of the BTK enzyme. This enzyme is involved in 
the regulation of B cell activation and 
proliferation. 
 
Nivolumab 
Nivolumab is a monoclonal antibody drug that is 
used to treat a variety of cancers, including 
melanoma, lung cancer, and kidney cancer. It is a 
checkpoint inhibitor, which means that it blocks 
the activity of the PD-1 receptor. This receptor is 
involved in the inhibition of T cell activation. 
 
Pembrolizumab 
Pembrolizumab is a monoclonal antibody drug 
that is used to treat a variety of cancers, 
including melanoma, lung cancer, and kidney 
cancer. It is a checkpoint inhibitor, which means 
that it blocks the activity of the PD-1 receptor. 
This receptor is involved in the inhibition of T 
cell activation. 
 
Ocrelizumab 
Ocrelizumab is a monoclonal antibody drug that 
is used to treat multiple sclerosis. It is a B cell 
depletion drug, which means that it destroys B 
cells. B cells are involved in the production of 
antibodies, which are proteins that help to fight 
infection [38-43]. 
 
Software tools for developing new drug 
molecules 
There are several software tools that are 
commonly  used   for  developing   the  new  drug 
molecules.  Some   of   the  widely  used  software 

 
 

Fig. 2. Some new drugs from synthetic sources 
 
tools include: 
 
Molecular modeling software 
This software is used to simulate the 
interactions of molecules and predict their 
behavior. It can be used to design new molecules 
and optimize their properties. Examples of 
molecular modeling software include 
Schrödinger, MOE, and Discovery Studio. 
 
Computational chemistry software 
This software is used to perform quantum 
mechanical calculations and simulations to study 
the chemical properties of molecules. It can be 
used to predict the behavior of molecules in 
different environments and to optimize their 
structures. Examples of computational chemistry 
software include Gaussian, NWChem, and 
GAMESS. 
 
Cheminformatics software 
This software is used to manage and analyze 
large databases of chemical information. It can 
be used to search for molecules with specific 
properties and to design new molecules based 
on existing data. Examples of cheminformatics 
software include ChemDraw, ChemAxon, and 
Pipeline Pilot. 
 
Virtual screening software 
This software is used to screen large databases 
of molecules to identify potential drug 
candidates. It can be used to predict the binding 
affinity of molecules to specific targets and to 
select the most promising candidates for further 
study. Examples of virtual screening software 
include Autodock, Glide, and GOLD. 
 
Machine learning software 
This software is used to develop predictive 
models based on large datasets of chemical 
information. It can be used to predict the 
properties of new molecules based on their 
structures and to identify patterns in large 
datasets. Examples of machine learning software 
include TensorFlow, Scikit-learn, and Keras. 
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These software tools are often used in 
combination to facilitate drug discovery and 
development [44-47]. 
 
Advantages of software tools 
There are several advantages of using software 
tools in new drug discovery, including: 
 
Increased efficiency 
Software tools can simulate and predict the 
behavior of molecules, reducing the need for 
time-consuming and expensive experimental 
testing. This can save time and resources in the 
drug discovery process. 
 
Improved accuracy 
Software tools can provide accurate predictions 
of molecular behavior, allowing researchers to 
identify potential drug candidates with a higher 
likelihood of success. This can reduce the risk of 
failed clinical trials and improve the overall 
success rate of drug discovery. 
 
Facilitated collaboration 
Software tools can be used to share data and 
collaborate with other researchers, allowing for 
more efficient communication and faster 
progress in drug discovery. 
 
Enhanced creativity 
Software tools can provide researchers with new 
insights and ideas for drug development, 
allowing them to explore novel avenues and 
potential drug targets. 
 
Reduced costs 
By reducing the need for experimental testing, 
software tools can help to reduce the overall cost 
of drug discovery. 
 
Increased safety 
Software tools can be used to predict the safety 
of potential drug candidates, allowing 
researchers to identify and avoid potentially 
harmful compounds before they enter clinical 
trials. 
 
Overall, software tools play an essential role in 
modern drug discovery, allowing researchers to 
identify and develop new drug candidates more 
efficiently, accurately, and safely [48-52]. 
 
Disadvantages of software tools 
While software tools have many advantages in 
the  new  drug  discovery,  there  are   also   some 

potential disadvantages to consider, including: 
 
Limitations in accuracy 
While software tools can provide accurate 
predictions of molecular behavior, they are not 
perfect and can sometimes produce results that 
are not entirely accurate. This can lead to false 
positives or false negatives in drug discovery, 
which can be costly and time-consuming to 
correct. 
 
Dependence on data quality 
Software tools rely on high-quality data to make 
accurate predictions, and poor data quality can 
lead to inaccurate results. This can be especially 
problematic when working with large datasets 
or when data is incomplete or inconsistent. 
 
High cost of software 
Some software tools used in drug discovery can 
be expensive to purchase and maintain, 
especially for smaller companies or academic 
institutions with limited budgets. 
 
Complexity of software 
Some software tools can be complex and require 
a high level of technical expertise to use 
effectively. This can be a barrier to entry for 
some researchers or companies that lack the 
necessary resources or expertise. 
 
Lack of transparency 
Some software tools may use proprietary 
algorithms or data, making it difficult for 
researchers to understand how the software 
works or to replicate results. This can limit the 
ability of researchers to validate or build on 
existing research. 
Ethical concerns 
The use of software tools in drug discovery can 
raise ethical concerns around the use of artificial 
intelligence (AI) and machine learning (ML) in 
decision-making processes, especially when it 
comes to issues of bias, accountability, and 
transparency [53, 54]. 
 
CONCLUSION 
In conclusion, the development of new drug 
molecules is crucial for addressing various 
diseases by targeting mutated proteins, reducing 
side effects, and treating currently untreatable 
conditions. The ideal properties of new drug 
molecules include high selectivity, affinity, low 
toxicity, good pharmacokinetic properties, 
manufacturability, and intellectual property 
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protection. Key guidelines from organizations 
like ICH and FDA govern the development, 
manufacturing, and safety of the new drug 
molecules.  
Plant-based medicines and synthesis sources 
have yielded promising therapeutic compounds, 
expanding treatment options. Software tools 
such as molecular modeling, computational 
chemistry, cheminformatics, virtual screening, 
and machine learning, enhance efficiency, 

accuracy, collaboration, creativity, and cost-
effectiveness in drug discovery. While software 
tools offer advantages, limitations in accuracy, 
dependence on data quality, high costs, 
complexity, lack of transparency, and ethical 
concerns should be considered. Overall, new 
drug molecules and software tools play vital 
roles in advancing healthcare by providing 
effective treatments and accelerating the drug 
discovery process. 
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