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Abstract

With the estimated growth of the world population from 3.5 

billion people in 1990 to 2.9 billion people in 2050 and 11.2 

billion people in 2100, the sharp increase in human needs 

and globalization and climate change, meeting the future 

needs with the conditions and it will not be possible with the 

current resources and man must deal with many problems 

and problems and provide basic solutions for them [1]. The 

most important human problems in the future will be in the 

fields of energy, water, food, environment, poverty, 

terrorism (war), disease, education, democracy and 

population, and using modern and new technologies is the 

only way out of the mentioned problems [2]. 

Recent advances in medical sciences, including new 

treatment methods, new drugs, and manufacturing of 

medical equipment, have played an important role in 

improving the lives of patients and health systems [3]. 

Nowadays, pharmaceutical products or new treatment 

methods have been invented with the aim of strengthening, 

improving and treating people with special diseases for 

which there was no cure, which made it possible for these 

patients to continue living. These factors have caused the 

health standards not only in developed countries, but also in 

many developing countries to face significant progress 

compared to the past [4]. 

Identifying and investigating emerging technologies in the 

field of health and dealing with them is one of the important 

priorities of the health system of the countries that can lead 

to improved performance and health outcomes. Also, with 

their help, the widespread spread of new diseases in the 

world can be prevented [5]. 
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Levels of preventing the spread of new diseases 

Preventing the spread of diseases includes four levels. The first level is primary prevention, the purpose of which is to prevent 

the creation and stabilization of social, economic and cultural factors that have been proven to increase the risk of disease. The 

second level is primary prevention, the purpose of which is to limit the occurrence of diseases by controlling the causes and 

risk factors. In fact, there are a group of diseases that are widespread despite being non-contagious and non-transmissible from 

one person to another [6]. These diseases are often rooted in people's nutrition and lack of movement. Therefore, the goal of 

prevention at the second level is to control the causes and factors such as nutrition, inactivity and overweight. This level of 

prevention is done either for the entire population and in order to reduce the average risk of disease outbreak or on individuals 

at risk. The third level of prevention, which is also called secondary prevention, seeks to reduce the more severe complications 

of the disease through timely diagnosis and treatment [7]. In fact, this level includes a set of measures that stop the progress of 

the disease in its hidden stages and prevent its complications. In other words, secondary prevention may be ways that cause 

early and timely disease diagnosis and effective intervention to improve the health status at the individual and social level. 

Secondary prevention is carried out in the time interval between the onset of the disease and the time required for its diagnosis 

and reduces the prevalence of diseases. The two basic principles required for success in secondary prevention include the 

existence of safe and appropriate methods for diagnosing the disease, as well as the existence of effective treatment methods. 

Many new diseases and types of cancers can be controlled at this level, and their spread and spread can be prevented by taking 

timely action. In the fourth level, which is the third type of prevention, the goal is the advanced reduction of the complications 

of diseases, and this type of prevention is one of the important aspects of treatment and rehabilitation. The third type of 

prevention includes measures that reduce disabilities and minimize the complications caused by diseases and improve the 

patient's ability to adapt to an incurable condition [8]. 
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In the meantime, modern medical sciences and the use of 

modern technologies and equipment have no effect on the 

first and second levels of prevention, but they can be 

effective on the third and fourth levels and prevent the 

progression and spread of diseases. 

 

Achievements and challenges of medical sciences in the 

era of modernity 

Medical sciences have achieved significant progress in the 

era of modernity, and in the meantime, new technologies 

have been introduced. The most important of these 

technologies include patient-centered care systems, digital 

twin, wearable technologies, Internet of Things, clinical 

decision support system, computer system for recording 

medical orders, telehealth, personalized medicine, artificial 

intelligence, nanotechnology, stem cells, cell therapy, 

cortisol therapy, tissue engineering, smart biomaterials, 3D 

printer, gene therapy, genomic editing, medical imaging, 

bioresonance, biosimilars, modern vaccine production 

technologies, oral vaccines, mRNA technology and medical 

biosensors [9].  

The emergence of the mentioned modern technologies in 

medical science can help to facilitate the process of treating 

diseases and also to reduce the treatment time. In fact, 

emerging technologies in the field of health can create huge 

changes in the quality, accessibility and efficiency of health 

services. These technologies can help improve the diagnosis, 

treatment, prevention and care of patients and lead to 

increased interaction and cooperation between health service 

providers, patients and other stakeholders. Health 

technologies can also help people take better care of their 

health, communicate with their doctors and caregivers, 

manage their health information, and make appropriate 

health decisions. Modern health technologies play an 

important role in responding to demographic challenges, 

public health crises, health inequalities and environmental 

changes, and from this point of view, it is a great 

opportunity to improve the health level of the society and 

prevent the spread of diseases are considered. However, 

there are several barriers in the entry, production or 

development and use of new health technologies. The most 

important challenges include the absence of a road map, the 

governmental nature of the mechanism for the development 

of health technologies, the individuality of decision-making 

and implementation in the field of health technologies. Also, 

the custodian of the comprehensive scientific and 

technological map is not clear. The confusion and ambiguity 

of the institutions in charge of health technologies regarding 

their results and consequences, the lack of a proper 

communication network between specialists in different 

fields, the lack of targeted support and prioritization, issues 

related to regulation, as well as privacy and information 

security are some of the other existing challenges [10]. 

Modern medicine is a new type of medicine that is based on 

treatment with chemical drugs. Strong dependence on 

chemical drugs is one of the basic problems of modern 

medicine, which leads to bad side effects. Because every 

year about 2 million people in the whole world die due to 

injuries caused by drugs and treatments based on modern 

medicine. Therefore, modern medicine, along with the many 

benefits it has in treating diseases and preventing their 

spread, may also have risks for the health of patients due to 

the complications caused by the use of chemical drugs. In 

fact, the use of chemical drugs in modern medicine has 

increased the sensitivity of treatment methods based on 

modern medicine. If the doctor cannot correctly diagnose 

the disease, the use of prescribed drugs may increase the 

patient's pain and in many cases add another problem to the 

patient's problems [11].  

 

Improving the position of emerging technologies in 

modern medicine 
In order to strengthen the position and abilities to obtain and 

use the emerging technologies in the field of health in a 

timely and effective manner, as well as to remove the 

existing obstacles, some basic measures are suggested. The 

first step is to develop a specific, comprehensive and 

operational road map for health-related technologies, which 

is considered one of the basic prerequisites for progress in 

this field [12]. It is also suggested that planning and 

investment in the field of health technologies should be done 

based on accurate needs assessments, so that effective 

results can be obtained while creating appropriate efficiency 

in the use of resources for the development of health 

technologies. In order to reduce the involvement of 

innovative and knowledge-based companies in government 

and administrative bureaucracies, it is necessary to shorten 

and facilitate the processes related to the approval and 

issuance of licenses for new technologies [13]. 

In addition, the strengthening of infrastructure, the training 

of specialized human resources, and the promotion of 

entrepreneurship and innovation should also be considered, 

which includes the creation of high-speed Internet networks, 

ensuring data security, and the establishment of electronic 

medical information systems. Also, the training of human 

resources with expertise in the field of health technology 

through specialized training courses and internship 

programs is very important so that the medical and 

technological personnel are up-to-date with the processes 

and technologies of the world. 

The control of infectious diseases is more than a result of 

modern medical sciences, it is caused by improving 

nutrition, environmental health, birth control and improving 

the level of immunity in society. This is despite the fact that 

in recent decades, various scientific organizations 

overseeing the aspects of health and hygiene, such as the 

World Health Organization, have thought about determining 

suitable alternative and complementary methods for the 

traditional medicine of different societies. These new 

methods are based on new and modern technologies. 

Therefore, with the wide changes in the field of new 

technologies in the field of health and prosperity of the 

fourth industrial revolution in the 21st century with unique 

characteristics, all relevant organizations and institutions 

have to improve their ability to discover changes and 

developments, uncertainties and upgrade the engines.  This is 

done with the aim of not only not being surprised by the 

fundamental changes, but with smart investment they can 

play a role as the main players in the field of science and 

technology and innovation in the field of health [14]. 

 

The role of modern vaccines in preventing the spread of 

diseases 
With the emergence of modern diseases in societies, it is 

necessary to be equipped with a series of advanced 

technologies to diagnose and treat these diseases. New 

diseases can be divided into two general categories of 

infectious and non-infectious diseases. Meanwhile, the use 
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of medical science and modern medical equipment can be 

effective in the treatment of non-communicable diseases and 

the prevention and treatment of contagious diseases. 

One of the new technologies that entered the field of 

medicine in the modern age and had a significant effect in 

preventing the spread of new diseases, are nucleic acid or 

mRNA-based vaccines. In fact, although the modernization 

of various medical equipment can be effective in improving 

the health system of different societies, what has the greatest 

effect in preventing the spread of diseases are vaccines [15]. 

Nucleic acid or mRNA-based vaccines are a new type of 

vaccines designed to prevent infectious diseases such as 

Covid-19 [16]. By using a small piece of the genetic material 

of the virus, these vaccines teach the cells of the body how 

to fight the infection. These vaccines inject the virus into the 

body and cannot cause infection. Instead of introducing a 

weakened or killed virus into the body, mRNA vaccines 

only give instructions to the cells to make virus proteins. 

These proteins are similar to what is on the surface of the 

virus and stimulate the body's immune system. mRNA 

vaccines are higher in terms of safety and effectiveness than 

other traditional vaccines because they reduce the risk of 

penetration into cells and facilitate the production of a 

stronger immune response. mRNA vaccines can also be 

produced quickly and cheaply because they do not need to 

grow and process the virus in laboratory conditions.  

It can be said that the most important advantage of these 

vaccines compared to other vaccines is the ability to 

simultaneously induce blood immune response and cellular 

immunity without the help of additional substances in the 

vaccine formulation. Also, the speed and flexibility in the 

production of this type of vaccines makes it possible to 

quickly develop new vaccines in epidemic situations and 

prevent the spread of the virus and human casualties. In 

cases like the corona virus, where the virus has the ability to 

genetically change and new strains of the virus are created, 

mRNA vaccines reduce the possibility of creating new 

variants due to their strong effectiveness and the possibility 

of rapid production and with the rapid production of 

vaccines against new variants, it is possible to create proper 

immunity in the society [17]. These vaccines have been 

approved by the World Health Organization and other 

authoritative authorities, and their effectiveness and safety 

have been proven in clinical studies. Nucleic acid vaccines 

are an innovative solution to protect public health against 

disease outbreaks. 

 

Conclusion 

Medical advances have provided the possibility of treatment 

and preventive measures for various new diseases.  For 

example, vaccination against some infectious diseases is 

widely accepted to eradicate it from society and reduce its 

prevalence significantly.  Similarly, advances in diagnostics 

have helped doctors to diagnose health problems early and 

start effective treatment accordingly to prevent the spread of 

diseases. The research efforts of modern medical sciences 

are also carried out to discover new drugs, treatments or 

preventive measures that can deal with diseases on a large 

scale and have a significant impact on public health.  Such 

efforts are gaining more attention than ever because they 

speed up the process of disease control and help people stay 

healthier for longer.  One of the most important pillars of 

modern medical science, which is always trying to promote 

it in the society, is a healthy lifestyle.  If people in the society 

live healthily and correct their habits as well as their bad 

habits, medical science will actually achieve its most 

important goal and prevent the spread of new diseases. 
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