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ABSTRACT 

Introduction: Medical physicists are involved in initiation and use of radiological 
techniques in the provision of health care. They not only improve the diagnosis 
of images and radiotherapy but also protect the patient and personnel from 
violation of regulatory requirements. Recent development in artificial 
intelligence (AI) in the past decade has also advanced radiology especially 
incubating precision and timely results. 

Aim of work:  To explore the role of medical physicists in advancing radiological 
practices, particularly focusing on the implementation of regulatory standards 
and the integration of AI. It examines the contributions, challenges, and future 
opportunities for medical physicists in a field increasingly shaped by 
technological innovations. 

Methods: We conducted a comprehensive search in the MEDLINE database's 
electronic literature using the following search terms: Patient Care, Social Well-
Being, Nursing, Optometry, Psychology, and Sociology. The search was restricted 
to publications from 2016 to 2024 in order to locate relevant content. We 
performed a search on Google Scholar to locate and examine academic papers 
that pertain to my subject matter. The selection of articles was impacted by 
certain criteria for inclusion. 

Results: The publications analyzed in this study encompassed from 2016 to 
2024. The study was structured into various sections with specific headings in 
the discussion section. 

Conclusion: Medical physicists have a significant responsibility of enhancing the 
status of radiological procedures; maintaining compliance with quality and 
safety standards; and adding value to the use of AI in radiology. They bring into 
practice a wealth of knowledge in radiation protection, quality and imaging 
technologies required in the application of many radiologic methods. How it will 
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help? With AI continuing to expand the role in radiology medical physicists will 
be positioned to take on new tasks aimed at enhancing diagnostic capabilities, 
productivity, and safety. In, accepting such challenges and adopting those new 
technologies and experiences we can go on making noteworthy contributions to 
the radiology sector as medical physicists. 

Keywords: Patient Care, Social Well-Being, Nursing, Optometry, Psychology, and 
Sociology 

INTRODUCTION 

Medical physicists have a very important responsibility in the development of 
radiological procedures by practicing the principles of both physics and 
medicine/technology, toward provision of safe/efficient patient care (GAMBO & 
SHEHU, 2024). These researchers have contributed immensely in radiation therapy, 
diagnostic imaging, and radiation safety, which have uplifted all facets of medical 
care. The advances in AI and the increasing complexity of the regulatory 
requirements are such that in practice, medical physicists are called to apply the new 
technologies to improve the quality, accuracy, and safety level of radiological 
procedures. This walks the tight rope of actively seeking to meet high regulatory 
requirements, while at the same time explore the new opportunities of AI tools, 
defines the future of medical physicists in the healthcare system (Najjar, 2024). 

The general set of guidelines in radiological practices and others from the 
International Commission on Radiological Protection (ICRP) and others approve 
strict measures to minimize risks to patients and healthcare officials and personnel 
(ICRP, 2023). Medical physicists are the main players in these standards; they are 
responsible for regulating the operation of such devices and adapting techniques 
commonly used in imaging to produce the best diagnostic results while avoiding or 
reducing the effects of radiation as much as possible (Amurao et al., 2023). For 
instance, medical physicists should develop quality assurance programs and calibrate 
radiology tools, and conduct periodic checks in accordance with the USA’s FDA, 
NRC, and their counterparts around the world (Beyer et al., 2021). This has the effect 
of maintaining good guidelines on practices with regard to radiological issues and 
minimizes on occurrences of errors. 

In the recent past, AI has unveiled itself as an innovation in medical images and 
radiology. AI could effortlessly transform radiological practice by analysing image, 
aiding in diagnosis, and enhancing the work flow. Radiation oncology medical 
physicists are particularly involved in applying AI to these processes because they 
play key roles in the design, optimization, and testing of AI approaches in actual 
practice (Hosny et al., 2018). For instance, AI utilization in diagnostic imaging aims 
to help radiologists pinpoint shapes like tumors more accurately and within a much 
shorter timeframe as would be accomplished by methods other than AI (Mayo & 
Leung, 2018). Also, using AI-based dose optimization tools, it is possible to manage 
imaging features in real-time controlling radiation dosage at the same time following 
the ALARA principle which is the basis of radiology (Obuchowicz et al., 2024). 
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However, the adoption of AI technologies in radiological practice brings new 
questions regarding the repeatability conformity. [Applause] Regular AI algorithms 
as well as their likelihood, prejudice, and safety, all need to be estimated by the 
medical physicists. A hopeful sign is that regulatory authorities have started to 
respond to the multifaceted nature of AI – and the general approach proposed in most 
conceptual frameworks for AI is already transparency, accountability, and recurring 
review of an AI model’s performance in real-clinical conditions (Smuha, 2019). 
Medical physicists thus assume the central task of managing these rules to guarantee 
compliance, and the safe and effective application of AI tools in radiology. 

Consequently, the activities of medical physicists in radiological practices are diverse 
as the aspect of conformity to the rules also has to be reconciled with the aspect of AI 
integration. They have scientific proficiency in their statutory specialty of physics 
and add safety concerns and legal aspects, which make them valuable in radiology 
advancement. That is why medical physicists, with the help of artificial intelligence 
and the state of the art safety measures, will be able to bring remarkable innovations 
in the field of diagnostics, patients’ safety, and Health care organization.In the recent 
past, AI has unveiled itself as an innovation in medical images and radiology. AI 
could effortlessly transform radiological practice by analysing image, aiding in 
diagnosis, and enhancing the work flow. Radiation oncology medical physicists are 
particularly involved in applying AI to these processes because they play key roles in 
the design, optimization, and testing of AI approaches in actual practice (Hosny et 
al., 2018). For instance, AI utilization in diagnostic imaging aims to help radiologists 
pinpoint shapes like tumors more accurately and within a much shorter timeframe as 
would be accomplished by methods other than AI (Mayo & Leung, 2018). Also, 
using AI-based dose optimization tools, it is possible to manage imaging features in 
real-time controlling radiation dosage at the same time following the ALARA 
principle which is the basis of radiology (Obuchowicz et al., 2024). 

However, the adoption of AI technologies in radiological practice brings new 
questions regarding the repeatability conformity. [Applause] Regular AI algorithms 
as well as their likelihood, prejudice, and safety, all need to be estimated by the 
medical physicists. A hopeful sign is that regulatory authorities have started to 
respond to the multifaceted nature of AI – and the general approach proposed in most 
conceptual frameworks for AI is already transparency, accountability, and recurring 
review of an AI model’s performance in real-clinical conditions (Smuha, 2019). 
Medical physicists thus assume the central task of managing these rules to guarantee 
compliance, and the safe and effective application of AI tools in radiology. 

Consequently, the activities of medical physicists in radiological practices are diverse 
as the aspect of conformity to the rules also has to be reconciled with the aspect of AI 
integration. They have scientific proficiency in their statutory specialty of physics 
and add safety concerns and legal aspects, which make them valuable in radiology 
advancement. That is why medical physicists, with the help of artificial intelligence 
and the state of the art safety measures, will be able to bring remarkable innovations 
in the field of diagnostics, patients’ safety, and Health care organization. 
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AIM OF WORK 

To explore the role of medical physicists in advancing radiological practices, 
particularly focusing on the implementation of regulatory standards and the 
integration of AI. It examines the contributions, challenges, and future opportunities 
for medical physicists in a field increasingly shaped by technological innovations. 

METHODS 

A comprehensive search was conducted on recognized scientific platforms, including 
Google Scholar and Pubmed, using specific keywords such as Patient Care, Social 
Well-Being, Nursing, Optometry, Psychology, and Sociology. The aim was to gather 
all relevant research papers. The articles were chosen according to certain criteria. 
Upon conducting a comprehensive analysis of the abstracts and notable titles of each 
publication, we eliminated case reports, duplicate articles, and publications without 
full information. The reviews included in this research were published from 2016 to 
2024. 

RESULTS 

The current investigation concentrated on the role of medical physicists in advancing 
radiological practices between 2016 and 2024. As a result, the review was published 
under many headlines in the discussion area, including: Medical Physicists and 
Regulatory Standards in Radiology, Advancements in Radiology and the Role of 
Medical Physicists, Artificial Intelligence in Radiology: Opportunities and 
Challenges, Regulatory Standards for AI in Radiology, Future Directions for Medical 
Physicists in Radiology 

DISCUSSION 

Contemporary medicine relies heavily on Radiological practices as powerful 
diagnostic and treatment tools and research instruments. These practices are 
primarily managed and developed by medical physicists, specialized in the use of 
physics in medicine. It can be reported that the technologists collaborate with 
radiologists, clinicians, and other technologists to identify the best imaging protocols 
and ideal safety procedures and therapeutic treatments. The demands of present day 
radiology are challenging, this is due to raising bar of regulations and the integration 
of artificial intelligence, the part of the medical physicist is evolving to accommodate 
the complexity (Najjar, 2023). 

Roles of medical physics in radiology are to ensure the compliance with standards, 
further optimization of imaging procedures and quality assurance or QA programs 
(Amurao et al., 2023). By the use of AI, medical physicists are presented with a 
number of unique challenges and opportunities for enhancing radiological 
procedures. This paper aims to provide an analysis of the following questions: What 
is the involvement of medical physicists in radiology and its development?; In what 
ways are medical physicists contributing to the establishment of regulatory 
standards; and How are medical physicists contributing to the advancement of AI 
technologies in radiology? 
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Medical Physicists and Regulatory Standards in Radiology 

Contrast examination and diagnostic techniques are tightly regulated by legislation 
that aims at minimizing risks from irradiation of patients and medical staff. Medical 
physicists have a responsibility of implementing these standards as they have 
adequate knowledge in dispositions of assessing and embracing safety in radiation. 

• Radiation Protection Principles and Regulatory Frameworks 

Perhaps the most important concepts to be grasped in the practice of radiology are 
those concerned with the protection of patient and worker against radiation. These 
principles are based on three fundamental concepts: of justification, optimization, 
and dose minimization. A justification makes sure that radiation is used where it is 
needed to serve a patient’s needs. Optimisation is the vision to use the smallest 
amount of radiation as necessary to obtain the needed diagnostic or therapeutic 
results. Dose limitation provides legal permissible levels of radiation dose for 
patients and those handling radiation (Adelodun & Anyanwu, 2024). 

In most of the world, regulatory bodies prescribe and ensure compliance of radiation 
safeguards. In USA, for instance, radiation safety is under the jurisdiction of two 
agencies known as the Nuclear Regulatory Commission (NRC) and the Food and 
Drug Administration (FDA ). In terms of inter-govern, mental regulatory bodies 
there are International Atomic Energy Agency (IAEA) along with International 
Commission on Radiological Protection (ICRP) which give out guiding principles 
and recommendations of utilizing radiation (Saha & Saha, 2018). 

• Medical Physicists' Role in Regulatory Compliance and Safety 

Medical physicists are charged with the duty of seeing to it that all radiology 
departments conform with the set regulations. They carry out periodic scans of 
imaging equipment to assure that Averaged Dose Rates are kept low and the 
equipment is in good condition as appropriate. They also perform inspections for 
conformity to radiation protection policies and standards; generating records for 
reference by other authorities (Leuenberger et al., 2018). 

Also, it is worth admitting that medical physicists contribute to the establishment of 
the QA programs for radiology departments. These programs are employed for 
integrating and supervising the performance of imaging systems to fulfill numerous 
provisions and regulatory policies and to generate good image quality with low 
radiation dosage. QA programs commonly comprise of daily check on imaging 
devices, checking on radiation standards and ensuring the correctness of protocols 
(Lötter, 2018).  

Advancements in Radiology and the Role of Medical Physicists 

The technological progress observed in the field of radiology and involving digital 
technologies in acquiring images and multimodality imaging have broadened the 
horizon of medical physics in the recent decades. These have enhanced diagnostic 
capabilities and treatment, but they are now associated with new problems for 
medical physicists (Luharia et al., 2022). 
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• Digital Imaging and Image Processing 

Digital imaging in particular has played a great role in revolutionizing radiology in 
that more detailed images may at times be obtained. Huge contribution of medical 
physicist has been observed in evolution and enhancement of Digital Imaging which 
includes CT, MRI and PET. These imaging modalities need the best tuning and fine-

tuning in an attempt to have ideal picture quality and the minimal utilization of 
radiation (ROMMAN, 2023). 

Medical physicists also take part in image analysis, which is a process of improving 
the image data using algorithms to improve quality and to get numerical measures. 
There are particular uses of image processing in applications that can vary 
oftentimes, including radiology where detection of otherwise small changes in the 
tissue can be significant. Radiation oncologists work with medical physicists to 
design image handling algorithms that enhance the diagnostic data (Al-Worafi, 
2024). 

• Multimodality Imaging and Hybrid Systems 

Recent developments in hybrid imaging devices like PET/CT and PET/MRI have 
made new additions to the list of specialties within radiology. These integrated 
systems use two or more imaging techniques which work together to deliver 
independent and sometimes overlapping data about disease. Multimodality imaging 
systems are coaxial and require the medical physicists to integrate and calibrate the 
systems to achieve accurate fusion of images (Beyer et al., 2021). 

Artificial Intelligence in Radiology: Opportunities and Challenges 

Several changes have occurred in the implementation of AI in radiology and the 
ways in which medical physicists can advance accurate diagnosis and enhancement 
in services. By using AI algorithms, large amounts of data acquired in imaging can 
be processed, which might be invisible to an observer’s naked eye. There is a 
growing interest in the medical physics field, especially with its core responsibilities 
of deploying and testing AI-based algorithms to guarantee they are in compliance 
and safe for use on patients (Thrall et al., 2018). 

• Applications of AI in Radiology 

AI plays an indispensable role in radilogical practice; the uses of AI in radiology can 
be considered as image analysis, automated diagnosis, and optimization of 
organizational networks. For instance, AI algorithms can work on picture and 
identify the irregularity such as tumor, fracture or lesion in the body and diagnose it 
faster compared with the normal doctor. With the use of AI, repetitive tasks such as 
segmentation and measurement of organs or other anatomical structures are easily 
performed and they reduce workload burdens or radiologists (Yordanova, 2024). 

Medical physicists are also associated with the creation and calibration of the AI 
algorithms for the simple fact that they are the ones who are going to determine the 
viability and functionality of these algorithms. They also contribute to the goal of 
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making certain that AI algorithms do not bring filter or mistakes into the diagnosis. 
For instance, medical physicists can design and implement studies to evaluate 
whether particular AI application, was designed to perform well on a particular 
chosen demographic type of patients (Avanzo et al., 2021). 

• Challenges of AI Implementation in Radiology 

However, the use of AI in radiology brings with it some difficulties that must be 
accomplished. Another of the issues is the absence of procedures that could be used 
by validation teams to confirm the performance of AI algorithms, and the lack of 
regulations for their approval. As opposed to most conventional imaging 
technologies, AI algorithms constitute frequently ‘black boxes,’ that is, they possess 
inner processes that are very challenging to explain. It is going to be the 
responsibility of medical physicists to engage the regulatory authorities to set up 
principles for the recognition and certification of AI models in the same way as a 
medical device (Saw & Ng, 2022). 

The fourth issue is how best to incorporate AI within radiology processes that are 
already in place. AI algorithms need to be integrated with radiology information 
systems (RIS), which are with picture archiving and communication systems 
(PACS). It’s interesting to note that medical physicists will have an important role to 
play in this integration because they are well aware of the specifications of these 
systems and thereby can liaise with IT specialists/Najjar (2023) 

Regulatory Standards for AI in Radiology 

AI is still on the rise and the regulatory bodies have not left behind on formulating 
guidelines governing AI based systems especially in random applications. Medical 
physicists play a part in development of these standards because they are the experts 
needed to evaluate the pros and cons of the AI algorithms (Pesapane & Summers, 
2024). 

• FDA and CE Regulations for AI in Radiology 

The FDA regulates AI-based medical devices using the existing framework of 
medical devices in the United States. Thus, the FDA has already set up guidelines for 
the validation and approval of AI algorithms based on the principles of evidence with 
regard to their safety and effectiveness. This is actually where medical physicists 
have so far been involved in preparing regulatory submissions for AI algorithms. 
They can provide the technical data necessary to demonstrate that compliance with 
FDA standards is met. 

In the European Union, the use of AI in medical devices falls under the purview of 
Medical Device Regulation and In Vitro Diagnostic Regulation. It is the medical 
physicists' responsibility to ensure that the AI algorithms meet their requirements 
with respect to risk assessment standards, clinical evaluation standards, and post-
market surveillance standards. 

• Ethical and Legal Considerations for AI in Radiology 
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Applying AI to radiology also raises several ethical and legal considerations, 
including issues regarding data secrecy, informed consent, and liability. To comply 
with existing data protection laws in the United States-the Health Insurance 
Portability and Accountability Act (HIPAA)-and the European Union's General Data 
Protection Regulation (GDPR), medical physicists must review AI algorithms. 
Physicians must also consider whether it will infringe on patient autonomy and the 
need for human involvement in the decision-making (D'Antonoli, 2020).  

Future Directions for Medical Physicists in Radiology 

Because of the ever-evolving AI field, the extent to which the responsibility of 
medical physicists in radiology will expand will be great. Medical physicists will 
necessarily acquire new knowledge and skills, in line with the expansion of AI and 
other emerging technologies-a role which is in turn likely to intensify incorporation 
since they will actively participate in research and development of novel innovative 
imaging techniques and AI algorithms (John & Mina, 2024). 

• Education and Training for Medical Physicists in AI 

So as to utilize AI to its fullest extent in radiology, the training of the medical 
physicists includes training in data science, machine learning, and programming. 
Many medical physics programs begin incorporating courses on AI and data science 
into their curricula so as to give students the skills needed to work with AI 
algorithms. For medical physicists interested in deepening their knowledge in AI, 
various continuing education programs are available(Bertholet et al., 2023)-assuming 
the write is for some illustrious publication with editorial clauses. 

• Collaborative Opportunities with AI Researchers and Clinicians 

The incorporation of AI into radiological practice requires collaboration between 
medical physicists, AI researchers, and clinicians. The medical physicist can provide 
advice on the technical requirements of the imaging systems and clinical needs of the 
radiologists. Working together, medical physicists and AI researchers can devise 
algorithms that are best suited for radiologists and clinically feasible (Alanazi, 2023).  

CONCLUSION 

Medical physicists contribute significantly to the development of the field, striving to 
uphold appropriate practices within a framework of regulations, and to introduce AI 
into radiology. Their competency in radiation safety, quality assurance, and imaging 
technology is paramount to radiological procedures. AI is shaking up radiology, 
creating sometimes daunting problems for the medical physicist with regard to 
diagnostic accuracy, efficiency, and safety. By accepting this challenge and 
continuing to embrace new technologies, Medical Physicists can strive to deliver 
contributions to Radiology, which will be beneficial and of significant substance.  
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