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ABSTRACT 

New drug research is considered as a very important research area and probably found more 
investments of resources and time during the last few centuries. Drug research also contributed 
to the progress of medical sciences substantially and improving characteristics of drugs in terms 
of various predicted properties is continued as a challenge and agenda of these researches. 
Though the objective of drug research is continuous improvements of existing drugs in terms 
of their curing ability and to discover new drugs which have substantial improved abilities to 
cure many existing and new diseases, the final goal of drug research is directed to identifying 
one drug which has the ability to cure all diseases. Such drug system which can cure any 
diseases instantaneously is called ideal drug or ideal medicine. Based on the exact property 
expectations from a drug system as a medicine to cure all diseases is still unknown and a 
systematic study on the goal of ideal drug discovery is yet to be established. In this paper, we 
have made an attempt to identify the characteristics of an ideal drug which can cure all diseases 
in the universe. Further, we discussed the challenges and opportunities to realize such an ideal 
drug which can cure all the diseases. We also analysed the possibility of using nanotechnology 
which is emerging as universal technology to realize the possibility of developing ideal drug 
in practice. The advantages, benefits, constraints, and disadvantages of using nanotechnology 
in drug research with the goal of improving them towards an ideal drug system are also listed. 
Finally, the comparison is made between conventional drugs and nanotechnology based drugs 
in terms of Ideal System Characteristics. This paper is on futuristic research along with new 
knowledge creation and analysis based new interpretation of nanotechnology in medicinal 
drugs. 

Keywords: Drug, Ideal Drug, Ideal Drug characteristics, Pharmaceutical Sciences, 
Nanotechnology, Nanomedicine. 

1. INTRODUCTION : 

A drug is a chemical material made up of 
various molecules obtained naturally or 
synthetically that affects the physiological 
functions of human beings/animals. Drug is 
used to diagnose, cure, treat, prevent, or relief 
some kind of discomfort in many types of 
diseases and the curing process is called drug 
therapy. The field pharmacology is focussed on 
the continual advancement of drugs and the 
field pharmacy is focussed on appropriate 
management of drugs.  
Every drug interacts with the human body or 
any living systems (or vice-versa) through 

chemical processes and can be triggered 
through two major mechanisms which include 
activating or inhibiting normal body processes, 
and binding to regulatory molecules. The drug 
molecules usually different chemical reactions 
by disrupting some negative process occurring 
in the patient called Therapeutic Effects. It also 
causes Toxic effects, as used by parasites on 
their host. Thus, any drug can act like 
an agonist or an antagonist. An agonist drug 
acts as an activator or promotes the activity of a 
specific regulatory system or body process. 
An antagonist drug acts as an inhibitor, having 
the opposite effect to the agonist. The three 
general characteristics of an effective 
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pharmacological drug are listed below [1-2] : 
 The drug should have specific molecular 

size, shape, and charge to interact with the 
receptor. 

 The drug molecule should able to travel to 
its site of action from its location of 
administration. 

 The drug must be easily excreted from the 
body once it completes its action. 

Apart from the above general physical 
properties of a drug, it should some additional 
desired characteristics like effectiveness in 
response, safety for the living body, and 
selectivity in action. If the drug is not effective 
in response, it should not be used. There is no 
such drug as a safe drug to the living body. 
All drugs will cause harm either directly or 
indirectly. There is no drug presently available 
in practice which is completely selective 
because all drugs can cause side effects. Thus 
effectiveness, safety, and selectivity of drug 
action are the challenges of drug research. Drug 
research is considered as a very important 
research area and probably found more 
investments of resources and time during the 
last few centuries [3]. Drug research also 
contributed to the progress of medical sciences 
substantially and improving characteristics of 
drugs in terms of various predicted properties is 
continued as a challenge and agenda of these 
researches. Focus on new drug discovery which 
has better properties towards achieving 
improvements in effectiveness, safety, and 
selectivity is the drug research agenda of many 
pharmaceutics research laboratories around the 
world. In order to further intensify the 
objectives of drug research, in this paper, we 
have predicted the characteristics expected in a 
hypothetical drug called ideal drug and also 
discussed the possibility of realizing such ideal 
drug in practice.  

2. IDEAL SYSTEMS RESEARCH : 

The word ‘Ideal system’ refers to the system 
which has ideal characteristics i.e., perfect in 
every way. The concept of ideal engine, ideal 
switch, ideal semiconductor devices like ideal 
diodes, transistors, etc. have been defined, 
studied and taken as standards to improve the 
quality and performance of such practical 
devices or systems. It is expected that, by 
keeping such a hypothetical device or systems 
in mind, researchers have continuously 

improved the characteristics/properties of 
practical devices/ systems to upgrade their 
performances. Hence ideal properties of a 
device or a system can be used to upgrade or 
improve its properties towards reaching 100% 
efficiency. By comparing the properties/ 
characteristics of a practical device/system with 
its ideal system counterpart, it is possible to 
modify the device /system towards reaching the 
objective of achieving such an ideal device [4]. 
It is clear that ideal systems are hypothetical 
systems, which cannot be realized completely 
in practice but they give a broad idea on how 
the practical systems can be improved 
continuously to reach ideal system 
characteristics. The ideal system characteristics 
of ideal technology [5], ideal business [6-7], 
ideal water purifier [8], ideal education [9-10], 
ideal banking [11-13], ideal electrical energy 
[14], ideal software [15], ideal computing 
[16],ideal library system [17] and ideal strategy 
[18], are discussed under input characteristics, 
system characteristics, output characteristics, 
and external characteristics shows an 
opportunity to the scientists and engineers to 
improve such practical systems further with an 
objective to reach the goal. Based on the 
review, we have also discussed the possible 
characteristics of some of the future anticipated 
systems like ideal automobiles, ideal home, 
ideal human being, ideal organization, ideal 
city, and even, ideal world [4]. 

3. OBJECTIVES OF THE STUDY : 

This paper is conceptual in nature and uses 
predictive analysis methodology to build a 
model and analyse it. The objectives of the 
paper are as follows : 
 To formulate a method to improve the 

performance of drugs by knowing the 
objectives of drug research. 

 To study the characteristics of the ideal 
drug by considering it as an ideal system. 

 To discuss the characteristics of the ideal 
drug in detail using ideal system model. 

 To analyse the possibility of realising ideal 
drug in practice. 

 To investigate the possibility of realising 
ideal drug using nanotechnology & nano-
biotechnology. 

 To compare the ideal drug characteristics 
with predicted nanotechnology-based 
drugs. 
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 To predict a timeline to achieve the 
expected solutions. 

4. IDEAL DRUG SYSTEM MODEL: 

The objective of drug research is continuous 
improvements of existing drugs in terms of 
their curing ability and to discover new drugs 
which have substantial improved abilities to 
cure many existing and new diseases and the 
final goal of drug research is directed to 
identifying one drug which has the ability to 
cure all diseases. All research work in 
pharmaceutics is directed towards improving 
drug properties including their effectiveness, 
safety, selectivity, no side effects, cost, 
accessibility, time of cure, etc. The ideal drug is 

a material which shows ideal characteristics. 
According to ideal drug model it is a system 
which operates on other systems based on its 
own properties and these properties are divided 
into input characteristics, operational 
characteristics, output characteristics, and 
environmental characteristics. Based on various 
factors which decides the ideal drug system 
characteristics, a model consisting of input 
conditions, output conditions, environmental 
conditions and system requirements are derived 
by a qualitative data collection instrument 
namely focus group method [19, 20]. The block 
diagram of such ideal drug system is shown in 
figure 1. The expected characteristics of ideal 
drug under these categories are listed below: 
 

 
Fig. 1 : System model representation of Ideal drug in terms of its characteristics 

 
(a) Input Characteristics : 
(1) Ideal drug can have any type of physical 
state. 
(2) Ideal drug independent on dosage. 
(3) Ideal drug is a scalable system. 
(4) Ideal drug is affordability for patients in 
terms of material usage.  
(5) Ingredients used in ideal drug are abundant 
and freely available to everybody. 
(b) System/Process Characteristics : 
(1) Ideal drug should be non-toxic, 
biocompatible, and biodegradable. 
(2) Ideal drug has no side effects. 
(3) Ideal drug shows the selectivity in its action. 
(4) Rate of ideal drug release is instantaneous 
and controllable. 
(5) In ideal drug, the drug release has no 
relationship with the drug action. 
(6) Ideal drug release is as per required 
therapeutic amount.  
(7) No carrier is required to take ideal drug to 
reaction site.  
(8) The delivery system for ideal drug should be 

easy, simple, and cost effective. 
(9) The ideal drug should be easily eliminated 
from the body by simple metabolic processes 
after its action. 
(10) The ideal drug will not get accumulated in 
any part of the body causing inflammation. 
(11) Ideal drug is 100 % effective in curing the 
disease. 
(12) Ideal drug is100 % safe for the living body. 
(13) Ideal drug shows broad spectrum of 
efficacy. 
(c) Output Characteristics : 
(1) Ideal drug cures the disease completely. 
(2) Ideal dug cures diseases immediately. 
(3) Ideal drug produces no by-products. 
(4) No repetition of same disease again. 
(5) No therapies and rest required after 
recovery. 
(d) Environmental Characteristics : 
(1) No side effects so that it should be safe for 
users, and environment. 
(2) No environmental harm and degradation. 
(3) Location independence. 
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(4) Solutions to all types of health problems. 
Ideal drug cures every disease of every living 
human beings & animals and hence decreases 
mortality. The ideal drug also helps to 
regenerate human organs where ever necessary. 
Hence it is expected that this hypothetical drug 
solves all health problems in the society. 

5. DESCRIPTIONS OF IDEAL DRUG 
MODEL: 

New drugs are designed and discovered by 
many scientists belonging to the subject called 
pharmaceutics. Pharmaceutics is the subject of 
pharmacy that deals with the process of 
discovering a new drug or old drugs into a new 
drug used by patients for curing their disease 
safely and effectively. The listed characteristics 
of ideal drug are further described below : 
(a) Input Characteristics : 
(1) Ideal drug can have any type of physical 
state : 
The physical state of an ideal drug can be solid, 
liquid, or gases and the physical state of the 
drug is not a constraint for feeding it to the 
living body as medicine.  
(2) Ideal drug independent on dosage : 
The action and effect of the ideal drug are 
independent on the dosage. Whatever the 
quantity of drug is fed to the body will able to 
selectively cure the disease. In practice dosage 
increases with an increase in drug quantity and 
an optimum dosage is required to cure a 
particular disease of particular gravity.  
(3) Scalable system : 
Ideal drug is a scalable system and can be used 
for zero to infinite number of dosages to any 
number of patients. Practical drug systems have 
limited capacity in terms of dosage and 
scalability.  
(4) Affordability in terms of material usage for 
Ideal Drug : 
The materials used for the preparation of an 
ideal drug should be freely available in nature. 
The cost of an ideal drug should be zero so that 
everybody can afford for it.  
(5) Ingredients used are abundant and freely 
available to everybody : 
The ingredients used for the preparation of ideal 
drug are freely and abundantly available in all 
parts of the universe so that every living being 
has equal access to such ingredients to prepare 
the drug irrespective of their physical location. 
(b) System/Process Characteristics : 

(1) Ideal drug should be non-toxic, 
biocompatible, and biodegradable : 
It is believed that all practical drugs are toxic 
for one or other organs of the living body. 
Drug reactions are of two types as allergic and 
toxic. Allergic drug reactions are independent 
on the dose of medication and are 
unpredictable. Toxic reactions occur in the 
body when there is an accumulated of too much 
drug in the bloodstream which leads to adverse 
effects on the body. Ideal drug by its definition 
does not be toxic to the body due to its nature 
of biocompatible and biodegradable. 
Biodegradation refers to the process by which 
the drug delivery system is broken down inside 
the body. 
(2) Ideal drug has no side effects : 
All practical drugs come with side effects. 
Some side effects are just an inconvenience, some 
are minor, a few are serious, and a few are just 
plain strange. Many drugs produce an allergic 
reaction which can range from itching and rash to 
even a life-threatening anaphylactic reaction. But 
as per the definition, the hypothetical ideal drug is 
free from all kinds of side effects. 
(3) Ideal drug shows the selectivity in its action 
: 
Restrict drug distribution to target cells or 
tissues or organs only and should have uniform 
capillary distribution. The ideal drug is highly 
specific in activity in identifying and curing the 
diseases. It also works with only diseased cells 
or organs and acts on it to cure the disease 
completely. 
(4) Rate of ideal drug release is instantaneous 
and controllable : 
Drug release is an important property of a 
therapeutic system, constituting a prerequisite 
to absorption of the therapeutic agent and one 
that contributes to the rate and extent of active 
availability to the body. When placed in 
a release medium, the agent that has to diffuse 
to the surface of the membrane for 
release immediately. In the case of an ideal 
drug, it is assumed that drug release is 
instantaneous and controllable, biodegradation 
occurs immediately through diffusion or 
dissolution. 
(5) In ideal drug, the drug release has no 
relationship with the drug action : 
In pharmacology, the drug action refers to the 
biochemical interaction with the specific 
molecular targets to which the drug binds, such 
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as an enzyme or receptor. Drug release is an 
important property of a therapeutic system, 
constituting a prerequisite to absorption of the 
therapeutic agent and one that contributes to the 
rate and extent of active availability to the body. 
In case of an ideal drug, the drug release is 
instantaneous and has no relationship with the 
drug action. 
(6) Ideal drug release is as per required 
therapeutic amount : 
Since drug release is an important property of a 
therapeutic system in curing the diseases, it 
should be instantaneous and as per the 
requirement of the therapeutic amount in the 
releasing region. In case of practical drug 
release, there is no perfect equilibrium between 
optimum drug requirement in curing region and 
the drug release. But as per definition, in case 
of an ideal drug, the drug release amount is as 
per therapeutic requirement.  
(7) No carrier is required to take an ideal drug 
to reaction site : 
Ideal drug identifies its destination itself, i.e., its 
reaction site automatically and hence no carrier 
is required. Drug carrier is a material used along 
with the drug and is works to manage the drug 
release in a systematic circulation so that the 
selectivity, safety, and effectiveness of the drug 
can be improved. In case of an ideal drug, the 
drug itself identifies its destination so that no 
separate carrier is required. 
(8) The delivery system for the ideal drug 
should be easy, simple, and cost effective : 
Drug delivery is the method of administering a 
drug to achieve a therapeutic effect in a 
systematic manner. In practical drug delivery 
systems many concepts, methods, and 
techniques are used and together have been 
named as controlled release technology. 
Examples of controlled release technologies are 
transdermal and transmucosal controlled-
release delivery systems, drug-impregnated 
lozenges, ml6 nasal and buccal aerosol sprays, 
encapsulated cells, iontophoretic devices to 
administer drugs through the skin, oral soft 
gels, and a variety of programmable, implanted 
drug-delivery devices [21]. These technologies 
are technically complex and expensive for the 
common man. As per the definition of the ideal 
drug, the delivery system for the ideal drug 
should be easy, simple, and cost effective. 
(9) An ideal drug should be easily eliminated 
from the body by simple metabolic processes 

after its action : 
Once the drug reaction is complete, the excess 
drug should be eliminated by a simple 
metabolic process so that there will be no side 
effects on any other cells or organs of the body. 
This is possible only in hypothetical ideal drug 
whereas, in conventional drugs, the side effect 
is due to the action of the drug with other 
regions/body parts which is unacceptable.  
(10) The ideal drug will not get accumulated in 
any part of the body causing inflammation : 
Inflammation is a self defense mechanism of 
the human body to heal any damaged cells, 
irritants, and pathogens. It is a part of every 
body's immune response. Usually, during 
medication, the part of the drug leftover or 
access in the body may cause inflammation 
which is unnecessary. But in the case of an ideal 
drug, since there is no accumulation of drug in 
any part of the body, there is no possibility of 
causing inflammation.  
(11) Ideal drug is 100 % effective in curing the 
disease : 
All drugs are not equally effective in curing 
diseases. But as per the definition, an ideal drug 
cures a disease completely and is 100 % 
effective.  
(12) Ideal drug is100 % safe for the living body 
: 
Since the ideal drug is not showing any side 
effect due to its peculiar property of selectivity 
and noninflammability, it is completely safe to 
the living body.  
(13) Ideal drug shows a broad spectrum of 
efficacy : 
Efficacy means the ability to produce a desired 
or intended result. Broad spectrum of efficacy 
means the ideal drug can fight against both 
Gram-positive and Gram-negative bacteria or 
virus to cure the diseases.  
(c) Output Characteristics : 
(1) Ideal drug cures the disease completely : 
An ideal drug defined here has the property to 
cure a given disease completely. An ideal 
disease can cure one or more disease 
completely. As per the definition, an ideal drug 
should cure all the diseases completely in every 
living being. 
(2) Ideal dug cures diseases immediately : 
The ideal drug defined here has property to cure 
a given disease instantaneously and completely. 
In case of the practical drugs, some of them 
may cure the diseases by killing or halting the 
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spread of bacteria or viruses, some drugs may 
identify and kill cancerous cells in the body and 
some other drugs may replace missing 
substances or hormones or vitamins. 
(3) Ideal drug produces no by-products : 
Ideal drug is a hypothetical entity which does 
not produce any harmful by-products during the 
curing process. But the conventional drugs may 
produce adverse drug reactions in some living 
bodies due to the interaction of drug and its by-
products with body cells. 
(4) No repetition of the same disease again : 
As per our assumption, when the ideal drug is 
inhaled, it has the ability to cure the diseases 
instantaneously and the drug cures the disease 
in such a way that it will never appear again in 
that living being, i. e., no repetition of the same 
disease again.  
(5) No therapies and rest required after 
recovery : 
Usually in practical drugs based curing, once 
the disease is cured the therapy should continue 
for some time for complete curing and during 
such time the patient is advised to take rest by 
the doctors. On the other hand, in the case of 
ideal drugs, no rest to the patient is required due 
to the fact that the disease completely cures 
instantaneously.  
(d) Environmental Characteristics : 
(1) No side effects so that it should be safe for 
users, and environment : 
The ideal drug acts only on diseased cells and 
does not produce any harmful chemical during 
its action so that it has no side effect and hence 
is assumed to be safe to the users and 
environment.  
(2) No environmental degradation : 
Since the ideal drug is not producing any 
harmful chemical as the by-product, there is no 
excretion of harmful chemicals occurs from the 
body to the environment. As a result, the 
environment is not affected by the excreted 
drug discharge.  
(3) Location independency : 
Ideal drug yields same result of complete curing 
of diseases in any location around the world and 
in any time after the disease is started. The 
geographical factors and physical factors like 
temperature and pressure will not affect the 
expected performance of the ideal drug.  
(4) Solutions to all health problems : 
As per the definition of the ideal drug, it is 
always effective and gives quick solutions to 

any kind of diseases from a headache to cancer 
and hence solves all the health problems of 
living beings.  

6. CHALLENGES & OPPORTUNITIES IN 
ACHIEVING IDEAL DRUG SYSTEM : 

As mentioned earlier, the concept of the ideal 
drug is purely hypothetical and looks strange 
but it gives appropriate direction for future 
research. This model gives the idea of the 
required quality improvement of various 
properties of the drug in order to cure the 
diseases and the opportunities and challenges in 
future research. The ideal drug model sets the 
goal of every researcher to decide their 
objectives while choosing the research topic 
related to drug discovery.  
(1) Opportunities : 
Ideal drug concept and characteristics based on 
the system model provides the following 
opportunities to drug researchers and drug 
manufacturers : 
 Improve the quality of the drug by setting 

new objectives. 
 Setting the target for the researchers to 

improve input, process, output, and 
environmental characteristics of the drugs. 

 Continuous improvement opportunity by 
planning and researching in an identified 
characteristic. 

 Focused research on issues related to the 
effectiveness of the drug, safety to patients, 
selectivity in drug action, decreased side 
effects, low cost, wide accessibility, less 
time for the cure, etc. 

 To think on the realization of an Ideal drug 
with input characteristics like having any 
type of physical state, independent on 
dosage, scalability, affordability in terms of 
material usage for patients, and abundant 
and freely available ingredients usage. 

 To also think and use the system process 
characteristics mentioned above while 
planning the drug discovery process. 

 Drug manufacturing companies get new 
opportunity to use this model to re-define 
their objectives and enhance their R & D 
activity along with R & D budget. 

 The consumers/patients also get the 
opportunity to have access to improved 
drugs to cure their diseases. 

(2) Challenges : 
Apart from opportunities, the ideal drug 
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concept posses many challenges for drug 
researchers, drug manufacturers, patients, 
health industry and even for the entire society. 
The individual characteristics under different 
headings like input, process, output, and 
environmental sections of the ideal drug system 
are really posing challenges for conventional 
thinkers and for the entire health industry. 
Converting these challenges into an opportunity 
to realize ideal characteristics of the drug at 
least individually if not altogether is the new 
goal of the health science research. The 
following are some of the challenges for drug 
researchers and drug manufacturers : 
 The researchers face new challenges in 

their attempt to realize the ideal drug 
characteristics. 

 The challenge of developing a material to 
be used as an ingredient to realize ideal 
drug. 

 Manufacturing the drug using such 
ingredients which can possess ideal drug 
characteristics. 

 The challenge of convincing the drug 
manufacturing companies to invest in 
attempting to realize the ideal drugs. 

 Challenge on handling heavy resistance to 
be observed from the health science & 
pharmacy community as they see it as a 
threat for their profession. 

7. NANOTECHNOLOGY AS UNIVERSAL 
TECHNOLOGY : 

Nanotechnology is expected as a technology of 
the 21st century to solve many problems of 
society both at primary and secondary level 
[22-23]. Nanotechnology allows many fields of 
science and technologies to converge to single 
integrated technology and offers a new way to 
solve problems of society both at fundamental 
and applied levels. Such convergence ability of 
nanotechnology from many fields to single field 
leads an increase in interdisciplinary research 
at the nanoscale. Many nanotechnology 
interdisciplinary groups for interdisciplinary 
research are formed in this century all over the 
world during recent years to accelerate the 
research and development in nanotechnology 
and related areas. Nanotechnology has 
solutions of many problems of agriculture to get 
nutritious food to every living being of the 
world, potable water for drinking and irrigation, 
renewable energy for essential human 

activities, many new and essential consumer 
durable systems, and better healthcare facilities. 
Nanotechnology is expected to change the 
definition and principle of functioning of many 
products and services provided by various 
industries to their customers as general purpose 
technology [24]. It is expected that the effect of 
Nanotechnology (NT) along with another 
already matured technology called Information 
Communication and Computation Technology 
(ICCT) is enormous in future days in the society 
on lifestyle of human beings and these two 
technologies are expected to solve many 
problems and requirements of the society and 
hence named them as Universal Technologies 
[25]. Being one of the Universal technologies, 
nanotechnology has huge hope in solving all the 
problems of living beings related to health 
sciences. Many problems in medical sciences 
have already anticipated solutions at least at 
conceptual level using nanotechnology and 
ICCT. In the next section, we have discussed 
the anticipated breakthroughs of 
nanotechnology solutions in health and medical 
science problems and hence the possibility of 
realizing the ideal drug characteristics using 
nanobiotechnology in future years.  

8. POSSIBILITY OF REALIZING IDEAL 
DRUG USING NANOTECHNOLOGY : 

Nanotechnology being a general-purpose 
technology of 21st century and growing as 
universal technology has solution in the process 
of developing ideal solutions to health and 
medical sciences problems. Nanotechnology is 
evolving as a new hope to create and utilization 
of materials and tools at nanometer scale and 
influencing number of industries in health and 
medical sciences including in particularly 
pharmaceutical industry. Nanotechnology tools 
and techniques developed for different industry 
sectors along with biotechnology ideas have 
potential opportunities in achieving ideal drug 
characteristics in pharmaceutical industry. It is 
also believed that nanotechnological tools 
suitable for improving the characteristics of 
drugs towards ideal drug are exotic, disruptive, 
and futuristic so that may take long time in 
terms of several hundred years for 
commercialization. Currently nanoparticles and 
nanodevices such as nanobiosensors and 
nanobiochips, are used to discover new drugs or 
to improve the characteristics of existing drug 
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in pharmaceutical research industry. This 
include : 
 Some nanosubstances like fullerenes are 

considered as potential drugs for the future 
healthcare industry.  

 The nanoparticle based drug delivery 
systems allows to target drugs to specific 
areas of the body [26].  

 The medical imaging technique is 
expected to utilize drug delivery systems 
to illuminate to any cellular functions 
including tumors, or the brain in the body 
[27]. 

 The nano scale drug particles can reach 
inaccessible areas in the body such as 
inflamed tissues due to their improved 
permeability and retention effect. 

 New nano-scale drug carriers are 
developed using dendrimers, to increase 
the possibility of increasing therapeutic 
index of drug molecules [28]. 

 The nanotechnology based long acting 
injectable therapies for HIV treatment 
[29]. 

 The nanomaterial based systems are used 
as carriers of antibiotics for infectious 
diseases [30]. 

 Various nanoparticles, and nanofibers and 
nanoporous scaffolds are used in the 
fabrication scaffolds for nanoengineering 
scaffolds to replaced and re-grow damaged 
tissues and organs [31]. 

 Silica based mesoporous nanomaterials 
with surface reactive functionalities are 
used for bone tissue engineering[32]. 

 Use of nanomedicine for managing 
diabetics [33]. 

Based on such many possibilities discovered till 
now, there is a hope that many more diseases 
may find optimal curing solutions in future days 
using nanotechnology based techniques.  

9. CURRENT RESEARCH AGENDAS IN 
NANOTECHNOLOGY BASED DRUG 
RESEARCH : 

Nanotechnology is a useful tool to improve the 
selective delivery of drug to the specific site of 
action. Recent developments in 
nanotechnology to engineer nanoparticles with 
desired physicochemical properties have been 
projected as a new line of defense against many 
diseases. Table 1 summarizes some of the 
current research agendas in nanotechnology 
based drug research. 
 

Table 1: Some of the current research agendas in Nanotechnology based Drug research 
S. 
No. 

Type of disease  Nanotechnology based solution Reference 

1 Bone related disease Development of nanomaterials 
for bone-targeted drug delivery 
 

Cheng, H. et al. (2017) [34] 

2 Tissue 
regeneration, drug  
delivery and  
pharmaceuticals 

Electrosprayed nanoparticles and 
electrospun nanofibers based on 
natural materials 

Sridhar, R., et al (2015) [35]  

3 Oncologic Disease Nanomedicine Brown, P. D., et al. (2015) 
[36] 

4 Cancer therapy Nanotechnology-based 
chemotherapy 

Coccia, M. et al. (2015) [37] 
Singh, D. et al (2017) [38] 

5 Neural regeneration Nanotechnology-based approaches 
for guiding neural regeneration 

Shah, S. et al (2015) [39] 
 

6 Liver tissue 
engineering 

Primary liver cells cultured on 
carbon nanotube substrates 

Che Abdullah et al (2014) 
[40] 

7 Treatment of 
melanoma 

Nanoparticle-mediated drug 
delivery 

Mundra, V. et al (2015) [41]  

8 Drug delivery Synthetic micro/nanomotors Gao, W. et al (2014) [42] 
9 Treatment and 

eradication of 
HIV/AIDS 

Nanodrug formulations to enhance 
HIV drug exposure in lymphoid 
tissues and cells 

Shao, J. et al (2016) [43] 

10 Delivery of peptide Nanotechnology based solutions Gupta, A. et al (2016) [44]  
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nucleic acids (PNAs).  
11 Controlled drug release Pharmaceutical nanocarriers Lee, J. H. et al (2015) [45]  
12 Smart drug delivery in 

cancer therapy 
Ph-sensitive polymeric 
nanoparticles 

Lim, E. K., et al (2018) [46] 

13 Alzheimer's disease 
therapy 

Nanotechnology approach  Ansari, S. A. et al (2017) [47] 

14 Parkinson's disease Nanotechnology-mediated nose to 
brain drug delivery 

Kulkarni, A. D., et al (2015) 
[48] 

15 Tuberculosis treatment Nanotechnology-Based approach in 
tuberculosis treatment 

Nasiruddin, M., et al (2017) 
[49] 

16 Drug delivery platform Biofunctionalized nanoparticles-
based drug delivery platform 

Bose, R. J. et al (2016) [50]  

17 Preclinical imaging & 
drug delivery  

DNA nanomaterials Jiang, D. et al (2016) [51]  

18 Cancer metastasis 
treatment 

Nanotechnology-based intelligent 
drug design 

Gao, Y. et al (2014)  
[52] 

19 HIV AIDS treatment Nanotechnology: a magic bullet Kumar, L. et al (2015) 
[53]  

20 Antibacterial Agents Silver Nanoparticles Franci, G. et al (2015) 
[54] 

21 New method for potent 
drug development 

Biological nanomotors Pi, F. et al (2016)  
[55]  

22 Broad‐spectrum 
treatment of viral 
infections 

Nanomedicine for infectious disease 
applications 

Jackman, J. et al (2016) [56] 

23 Eradicating HIV 
reservoirs 

Nanotechnology approach  Cao, S. et al (2018) 
[57] 

24 Ocular surface diseases Role of nanotechnology in control 
of human diseases 

Rai, M. et al (2016) 
[58]  

25 Coronary artery 
disease 

Nanotechnology in diagnosis and 
treatment 

Karimi, M. et al (2016) 
[59] 

26 Treatment of 
tuberculosis 

Nanotechnology as a delivery 
platform 

Choudhary, S. et al (2015) 
[60] 

27 Brain cancer and 
Alzheimer’s disease 

Nano-enabled drug delivery systems Ma, J. et al (2015) 
[61] 

10. ABCD LISTING OF 
NANOTECHNOLOGY IN DRUG 
DISCOVERY : 

(1) Advantages : 
 Nanotechnology has given rise to 

promising new therapies and diagnostic 
tools for a wide range of diseases, 
especially cancer.  

 The most important advantage offered by 
nanotechnology is the ability to 
specifically target organs, tissues, and 
individual cells.  

 Nanotechnology-based drug delivery 
systems improve delivery of 
photosensitizers which are poorly water-

soluble and facilitates them to reach 
intracellular sites of action.  

 Nanotechnology systems can be designed 
and developed for the sustained release of 
drugs from the matrix and drug delivery to 
a specific target.  

 Nanotechnology based drugs increase 
absorption, bioavailability, and controlled 
release of the drug at the site of 
administration. 

 Provides faster, smaller, and highly 
sensitive diagnostic tools & techniques. 

(2) Benefits : 
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 Nanotechnology in oncology offers 
selectively killing the tumour cells 
without harming healthy cells. 

 The ability of nanotechnology to 
specifically target organs, tissues, and 
individual cells, ultimately leads to 
decrease the systemic side effects and 
hence improves the therapeutic index of 
drug molecules. 

 The sustainable drug release properties of 
the nanotechnology systems enable the 
improvement of the bioavailability of 
drugs, can reduce the dosage and 
frequency of administration, and may 
solve the problem of non-adherence to 
prescribed therapy.  

 Increased effectiveness of the drug, safety 
to patients, and selectivity in drug action,  

 Nanotechnology based drugs provide 
decreased side effects, low cost, wide 
accessibility, less time for the cure, etc. 

 Help to solve many unsolved health 
problems. 

(3) Constraints : 
 The process of detection, quantification, 

and removal of toxin part from 
nanoformulations while using them as 
drugs or carriers of drugs. 

 It is predicted that nanomaterials used as 
the drug may give damage to lungs or any 
other organs in the body. 

 Large-scale manufacturing and costs of 
nanomedicines are also important issues to 
be addressed.  

 The research on drugs based on 
nanotechnology is under planning and 
development stage so that awareness about 
the consequence is yet to be created. 

(4) Disadvantages : 
 The safety issues of nanomaterial based 

drugs are not clear and yet to be convinced 
to the society.  

 The cost associated with nanotechnology 
based research is presently high so that the 
cost of nanomedicines are accordingly 
high. 

 Superspeciality research in 
nanotechnology based drug development 
is rare due to less number of experts in the 
field.  

11. COMPARISON OF CONVENTIONAL 
DRUG AND NANOTECHNOLOGY 
BASED DRUG IN TERMS OF IDEAL 
SYSTEM CHARACTERISTICS: 

Table 2 compares the conventional drug and 
nanotechnology based drug in terms of ideal 
business characteristics.    The table shows that 
the nanotechnology based  drug  characteristics 
can be  improved close to ideal drug 
characteristics.

Table  2 : Comparison of  conventional drug and nanotechnology based drug

S. No. Ideal Drug Characteristics Conventional Drug NT based Drug 
1 Any type of physical state Yes Yes 
2 Independent on dosage   
3 Scalable system No Yes 
4 Affordability for patients in terms of 

material usage  
No Yes 

5 Ingredients used are abundant and freely 
available 

No Possible 

6 Non-toxic, biocompatible, and 
biodegradable 

No Possible 

7 No side effects No Possible 
8 Selectivity in its action No Possible 
9 Rate of release is instantaneous and 

controllable 
No Possible 

10 Drug release has no relationship with the 
drug action 

No Possible 

11 Drug release is as per required therapeutic 
amount 

No Yes 

12 No carrier is required to take drug to 
reaction site 

No Yes 
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13 Delivery system should be easy, simple, 
and cost effective 

No Possible 

14 Drug should be easily eliminated from the 
body by simple metabolic processes after 
its action 

No Possible 

15 Drug will not get accumulated in any part 
of the body causing inflammation 

No Possible 

16 100 % effective in curing the disease No Possible 
17 100 % safe for the living body No Possible 
18 Shows broad spectrum of efficacy No Possible 
19 Cures the disease completely Possible Possible 
20 Cures diseases immediately No Possible 
21 Produces no by-products No Possible 
22 No repetition of same disease again No Possible 
23 No therapies and rest required after 

recovery 
No Possible 

24 No side effects No Possible 
25 No environmental harm and degradation No Possible 
26 Location independence Possible Yes 
27 Solutions to all types of health problems No Possible 

12. CONCLUSION : 

The ultimate objective of health science is 
precaution and prevention of all types of 
diseases of living animals including human 
beings. Both prevention and curing of diseases 
need suitable drug/medicine system. The drugs 
presently used for different diseases have many 
limitations and need to be improved in terms of 
their ability to cure the disease completely. In 
this paper, we have defined a so-called ideal 
drug system which can help the researchers and 
decision makers in the drug industry to redefine 
their objective in research and development in 
the pharmaceutical industry. The drug system 
which can cure any diseases instantaneously is 
called ideal drug or ideal medicine. Based on 
the exact expectations of the properties from a 
drug system as a medicine to cure all diseases, 
we tried to identify the characteristics of an 
ideal drug which can cure all diseases in the 
universe. Further, we also discussed the 
challenges and opportunities to realize such an 
ideal drug which can cure all the diseases.  
 
Further, we also analysed the possibility of 
using nanotechnology which is emerging as 
universal technology to realize the possibility of 
developing ideal drug and in this context, on 
some of the research agendas focussed on 
solving various diseases using nanotechnology 

are analysed. The advantages, benefits, 
constraints, and disadvantages of using 
nanotechnology in drug research with the goal 
of improving them towards an ideal drug 
system are also listed. Finally, the comparison 
is made between conventional drugs and 
nanotechnology based drugs in terms of Ideal 
System Characteristics. This paper is on 
futuristic research along with new knowledge 
creation and analysis based new interpretation 
of nanotechnology in medicinal drugs. 
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