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Abstract: 

Radiological technology has witnessed remarkable advancements through the integration of 

medical physics principles. This integration has driven significant improvements in imaging 

quality and patient safety, revolutionizing the field of diagnostic imaging. By optimizing 

imaging protocols, reducing artifacts, and implementing innovative techniques, radiological 

technology has achieved enhanced imaging quality, leading to improved diagnostic accuracy. 

Moreover, the integration of medical physics principles has prioritized patient safety by 

implementing radiation safety measures and ensuring adherence to regulatory standards. This 

review highlights the powerful impact of integrating medical physics into radiological 

technology, emphasizing the advancement of imag1ing quality and patient safety as key 

outcomes. The integration of medical physics principles has paved the way for novel imaging 

modalities, sophisticated image reconstruction algorithms, and cutting-edge quality assurance 

programs. These developments have not only enhanced diagnostic capabilities but have also 

contributed to reduced radiation dose exposure, making radiological procedures safer for 

patients. The integration of medical physics principles into radiological technology serves as 

a catalyst for innovation and progress, propelling the field forward and transforming patient 

care. The future holds immense potential for further advancements through continued 

collaboration between medical physicists, radiologists, engineers, and regulatory bodies. By 

harnessing the power of medical physics, radiological technology will continue to push 

boundaries, ensuring unparalleled imaging quality and unwavering commitment to patient 

safety. 
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Background: 

In order to diagnose diseases, monitor treatments, and guide interventions, radiological 

imaging techniques including positron emission tomography (PET), computed tomography 

(CT), magnetic resonance imaging (MRI), and X-rays have become essential in today's 

healthcare system. Nevertheless, difficulties remained in maximizing imaging techniques to 

strike a balance between radiation dose, contrast agent utilization, and image quality while 

maintaining diagnostic efficacy. A subfield of physics called "medical physics" is concerned 

with applying the laws of physics to specific areas of medicine, particularly in optimizing 

radiation-based imaging modalities for diagnostic accuracy and patient safety. 

Methodology: 

This study employed a comprehensive systematic analysis of the relevant databases, including 

PubMed, IEEE Xplore, and Google Scholar, to gather a comprehensive understanding of the 

current state of integration, challenges, and opportunities in advancing radiological 

technology through the lens of medical physics. The search strategy involved using specific 

keywords such as "medical physics," "radiological technology," "imaging quality," and 

"patient safety" to identify relevant articles, research papers, and conference proceedings. 

The selected databases were chosen based on their extensive coverage of scientific 

literature, encompassing a wide range of disciplines related to medical physics and 

radiological technology. PubMed, a prominent biomedical database, was utilized to access 

peer-reviewed articles from various medical and scientific journals. IEEE Xplore, a 

comprehensive resource for engineering and technology research, provided access to relevant 

studies focused on technological advancements in radiological imaging. Google Scholar was 

included to ensure a broader search scope and capture a wider range of publications, including 

conference papers, theses, and grey literature. 

The search strategy involved combining the keywords using Boolean operators, such 

as "AND" and "OR" to refine the search results. The inclusion and exclusion criteria were 

applied to the retrieved articles to ensure the relevance and quality of the selected studies. Only 

articles published within a specific timeframe were considered to ensure the inclusion of up-

to-date and current information. 

The systematic analysis involved critically reviewing and synthesizing the findings of the 

selected articles, research papers, and conference proceedings. Key themes, trends, 

challenges, and opportunities in the integration of medical physics principles into radiological 

technology were identified and analyzed. The methodology employed rigorous evaluation and 

interpretation of the collected data to provide a comprehensive overview of the then-current 

state of integration, challenges, and opportunities in advancing radiological technology 

through the integration of medical physics. 

Results: 

The review revealed significant findings regarding the present trends and advancements in the 

integration of medical physics principles into radiological technology. Specifically, it 

elucidated the implementation of innovative approaches aimed at optimizing imaging 

protocols, reducing doses, improving image reconstruction techniques, and bolstering quality 

assurance measures. These attempts were observed to have a positive impact on enhancing 

imaging quality while concurrently safeguarding patient well-being. Moreover, the review 
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successfully identified prospective avenues for future research and development, encompassing 

novel imaging modalities, advanced computational methods, and fostering interdisciplinary 

collaborations between the radiology and medical physics communities.  

Conclusion: 

The integration of medical physics principles into radiological technology held immense 

potential for revolutionizing diagnostic imaging practices. By optimizing imaging protocols 

and implementing innovative techniques, healthcare providers could achieve superior 

diagnostic accuracy while minimizing radiation exposure and other associated risks to 

patients. This research underscored the importance of interdisciplinary collaboration between 

radiologists, medical physicists, and clinicians to drive continuous innovation and 

improvement in radiological imaging for better patient care and outcomes. 

Keywords :Radiological Technology - Medical Physics- Imaging Quality- Patient Safety. 

Introduction 

The use of radiological technology has transformed medical diagnosis and treatment planning 

by offering priceless insights into the intricate anatomical and physiological workings of the 

human body. With the ability to identify, diagnose, and track a variety of illnesses and ailments, 

modalities like positron emission tomography (PET), magnetic resonance imaging (MRI), 

computed tomography (CT), and X-rays have emerged as essential tools in clinical practice. 

However, the best use of these imaging modalities necessitates a careful balancing act between 

patient safety, imaging quality, and diagnostic efficacy. Enhancing imaging quality and 

lowering patient risks can be achieved through the promising avenue of medical physics 

principles integrated with radiological technology (Greffier et al., 2020). 

Applying basic physics principles to healthcare is the focus of medical physics, a 

subfield of physics. It includes a number of sub-disciplines that are aimed at optimizing diverse 

facets of medical technology and practice, including nuclear medicine physics, radiation 

treatment physics, and diagnostic imaging physics. Medical physicists are essential in 

guaranteeing the safe and efficient application of radiation-based imaging modalities in the 

framework of radiological technology. In order to improve patient outcomes and diagnostic 

accuracy, they aid in the development of imaging protocols, dosage optimization plans, quality 

control procedures, and sophisticated image reconstruction techniques (Sabottke & Spieler, 

2020). 

The necessity to solve many issues with current imaging methods is what motivates 

the integration of medical physics concepts into radiological technology. These difficulties 

include minimizing radiation exposure for patients while maintaining diagnostic picture 

quality, minimizing image artefacts and noise to improve diagnostic precision, and 

guaranteeing imaging equipment reliability and consistent performance (Jarrett et al., 2019). 

Furthermore, the development of iterative reconstruction algorithms, multi-energy imaging 

techniques, and functional imaging modalities that offer useful physiological information in 

addition to anatomical details are examples of how advances in imaging technology and 

computational methods have opened up new avenues for innovation (Koundal et al., 2020). 

Moreover, the use of medical physics principles goes beyond technical concerns to 

include more general problems of patient safety and the standard of healthcare. In order to 
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apply evidence-based methods, guidelines, and protocols that prioritize patient well-being and 

guarantee ethical standards in imaging operations, medical physicists work closely with 

radiologists, physicians, and other healthcare professionals (Salditt et al., 2017). By 

encouraging a culture of innovation and constant improvement, this multidisciplinary approach 

promotes developments in radiological technology that have a positive impact on patients, 

healthcare professionals, and society at large. 

With an emphasis on improving imaging quality and patient safety, this research aims 

to investigate the synergistic interaction between medical physics and radiological technologies 

in this context. This study attempts to clarify current trends, obstacles, and opportunities in 

incorporating medical physics ideas into radiological practice through an extensive 

examination of literature. In order to advance the field of radiological imaging and improve 

patient care and outcomes, this research aims to fill knowledge gaps and contribute to the 

continuing discussion and cooperation between radiologists, medical physicists, engineers, and 

clinicians. 

Overview of medical physics and its application in radiological imaging 

The multidisciplinary area of medical physics aims to optimize diagnostic and treatment 

approaches by applying basic physics concepts to medicine. Medical physics is essential to 

radiology because it ensures the safe and efficient use of radiation-based imaging modalities 

like CT, MRI, PET, and X-rays. To overcome diverse issues in radiological imaging, medical 

physicists work closely with engineers, radiologists, and physicians (Jarrett et al., 2019).  

Radiation safety is one of the main topics that medical physicists in radiology 

concentrate on. In order to reduce radiation hazards to patients, medical personnel, and the 

general public, they set up procedures and guidelines. This includes putting policies in place 

like radiation shielding, aligning, and collimating objects correctly, and following rules and 

regulations. Medical physicists prioritize radiation safety because it is a responsible and ethical 

use of radiation in healthcare (Zhu et al., 2019). 

Optimizing image quality in radiological imaging is another area in which medical 

physicists are involved. By utilizing their proficiency in radiation physics, imaging technology, 

and computational techniques, they create and execute imaging procedures that strike a balance 

between patient safety and diagnostic effectiveness. This includes maximizing contrast, signal-

to-noise ratio, spatial resolution, and contrast, as well as reducing artefacts and optimizing 

imaging parameters. Through picture quality optimization, medical physicists contribute to 

precise and trustworthy diagnosis (Zhu et al., 2019).  

Medical physicists work on equipment calibration and quality assurance in addition to 

radiation safety and image quality optimization. They conduct routine quality control testing 

to guarantee the precision and dependability of imaging apparatus. To maintain the highest 

imaging standards, this involves assessing picture quality criteria, calibrating imaging 

equipment, and keeping an eye on system performance. Medical physicists diligently work to 

ensure quality, which helps to the consistent and reliable performance of radiological imaging 

equipment (Jarrett et al., 2019). 

In addition, medical physicists collaborate with researchers, engineers, and business 

experts to actively engage in research and development. They investigate novel technologies 

and methods to progress radiological imaging with the goals of boosting patient care, advancing 

diagnostic capabilities, and spurring innovation. To progress radiological technology, this 
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entails exploring new imaging modalities, creating sophisticated computational techniques, and 

encouraging interdisciplinary cooperation (Koundal et al., 2020). 

Principles of Medical Physics in Radiology 

1- Radiation Physics and Dosimetry: 

• The study of ionizing radiation, such as X-rays, gamma rays, and particles employed 

in imaging, and their characteristics is known as radiation physics. 

• The goal of dosimetry is to measure and quantify the radiation dose that patients absorb 

during imaging operations. 

• By optimizing imaging techniques and ensuring that the radiation dose is maintained 

as low as is practically possible while retaining diagnostic picture quality, medical 

physicists apply their understanding of radiation physics and dosimetry (Salditt et al., 

2017; Samei & Peck, 2019). 

2- Image Quality Optimization: 

• Medical physicists work to optimize image quality parameters, In order to improve 

diagnosis accuracy, medical physicists optimize picture quality characteristics such as 

contrast, signal-to-noise ratio, and spatial resolution. 

• They also use mathematical models to simulate image production processes, 

characterize imaging systems, and optimize imaging procedures.  

• Medical physicists are able to minimize errors and optimize picture quality by gaining 

a grasp of the fundamental principles of image production (Salditt et al., 2017; Samei 

& Peck, 2019). 

3- Radiation Protection: 

• They develop protocols for the appropriate use of radiation shielding, positioning, and 

collimation to reduce unnecessary radiation exposure. 

• Medical physicists play a key role in radiation protection by implementing measures 

to minimize radiation exposure to patients and healthcare professionals. 

• Additionally, medical physicists keep an eye on and guarantee adherence to radiation 

safety laws and protocols (Salditt et al., 2017; Samei & Peck, 2019). 

4- Image Reconstruction and Processing: 

• From the raw data that imaging devices collect; medical physicists create and apply 

mathematical techniques to accurately recreate images.  

• They refine reconstruction techniques to boost spatial resolution, lower noise, and 

increase image quality.  

• Image processing methods like feature extraction, segmentation, and filtering are used 

to enhance image interpretation and support diagnosis (Salditt et al., 2017; Samei & 

Peck, 2019).  

5- Quality Assurance and Control: 
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• Medical physicists carry out routine quality control checks on imaging equipment to 

guarantee accurate and dependable image acquisition.  

• They are in charge of putting quality assurance programs into place in radiology 

departments. 

• To maintain the highest imaging standards, quality assurance procedures involve 

testing picture quality parameters, calibrating equipment, and keeping an eye on 

system performance (Salditt et al., 2017; Samei & Peck, 2019).  

Examples of Medical Physics Principles Relevant to Imaging Quality and Patient Safety:  

• Several medical physics principles are pertinent to imaging quality and patient safety 

in radiology: 

• Picture reconstruction methods: To minimize radiation dosage exposure while 

improving diagnostic picture quality, medical physicists create and apply iterative 

reconstruction techniques that lower noise and artefacts in images. 

• Contrast Agent Optimization: To maximize contrast-to-noise ratio and diagnostic 

precision while lowering hazards and adverse patient reactions, medical physicists 

optimize the use of contrast agents in imaging examinations.  

• Monte Carlo Simulations: To simulate radiation interactions in tissues and imaging 

systems, medical physicists use Monte Carlo simulations. These simulations offer 

insights into dose distribution, scatter correction, and optimizing image quality.  

• Medical physicists create and carry out quality control plans and certification 

requirements for radiological facilities in order to guarantee adherence to safety rules 

and uphold the highest levels of patient care and imaging quality (Papp, 2018; Sahiner 

et al., 2019; Suetens, 2017). 

Current State of Integration: Integrating Medical Physics Principles into Radiological 

Technology 

Review of Existing Literature and Research: 

• The scientific community has been very interested in the application of medical physics 

concepts to radiological technologies. Numerous research and literature reviews have 

looked into various aspects of this integration, such as its effect on imaging quality, 

patient safety, and clinical results. Studies have demonstrated how crucial medical 

physicists are to streamlining imaging procedures, lowering radiation exposure, and 

guaranteeing quality control in radiological practice (Kurz et al., 2020). 

• A number of research have shown how medical physics concepts can be successfully 

applied to radiological technology, improving patient safety and image quality. 

According to Brady and Brown's (2004) research, there is a significant reduction in 

image noise and artefacts when using advanced image reconstruction methods, such as 

iterative reconstruction, without compromising diagnostic accuracy. Furthermore, 

radiation dosage exposure can be reduced without sacrificing the effectiveness of the 

diagnostic process by using dose optimization techniques including protocol 

standardization and dose monitoring (Russo, 2017).  

• Moreover, extensive quality assurance programs and accreditation criteria for 

radiological facilities have been developed as a consequence of cooperative efforts by 

radiologists, medical physicists, and other healthcare professionals (Kurz et al., 2020; 

Russo, 2017). 
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• These programs have improved the performance of imaging equipment consistently 

and reliably, which has improved patient outcomes overall. 

Challenges and Limitations in Integration Efforts: 

• Although there has been progress in incorporating the concepts of medical physics into 

radiological technology, there are still a number of obstacles and restrictions. The 

intricacy of imaging systems and procedures, which call for specific knowledge and 

resources for setup and upkeep, is a major obstacle. Some healthcare facilities may find 

it difficult to implement modern imaging technologies and dosage optimization 

procedures widely due to cost restrictions and limited access to qualified medical 

physicists (Fiorino et al., 2020). 

• Furthermore, standardization and quality assurance initiatives may face difficulties due 

to variations in imaging procedures and protocols throughout institutions. Variations 

in radiation dosage levels and picture quality can be caused by variations in imaging 

techniques, staff experience, and equipment specifications. These variations may have 

an effect on patient safety and diagnostic precision (Jarrett et al., 2019). 

• Besides, integration efforts are continuously challenged by the quick speed at which 

technological improvements in radiological imaging are occurring.  New imaging 

modalities, reconstruction algorithms, and dose reduction techniques constantly 

emerge, requiring continuous education and training for healthcare professionals to 

stay abreast of the latest developments and best practices (Fiorino et al., 2020). 

Enhancing Imaging Quality: Strategies and Innovations 

Optimization of Imaging Protocols for Improved Diagnostic Accuracy: 

Achieving high diagnosis accuracy while reducing patient radiation exposure requires 

optimizing imaging techniques. The focus of recent developments has been on customizing 

imaging parameters to certain therapeutic indications and patient attributes. In order to 

guarantee consistency and quality across various imaging modalities, institutions create 

standardized imaging protocols based on evidence-based standards, a process known as 

protocol standardization (Thrall et al., 2018). Furthermore, in order to maximize picture quality 

and diagnostic usefulness while reducing needless radiation dose exposure, personalized 

imaging protocols are being created that take into consideration variables including patient age, 

size, and pathology (Natarajan et al., 2019; Thrall et al., 2018). 

Strategies for Reducing Artifacts and Enhancing Image Resolution: 

In radiological imaging, reducing artefacts and boosting image resolution are sophisticated 

essential for raising diagnostic confidence and accuracy. Nguyen et al. (2018) state that image 

processing approaches, like motion correction techniques and noise reduction algorithms, help 

reduce artefacts brought on by metallic implants, patient motion, and picture noise. Moreover, 

advances in hardware design that lead to better image resolution and clarity include signal-to-

noise ratio improvements and high-resolution detectors (Zhu et al., 2019). Furthermore, by 

automatically detecting and correcting image distortions, the integration of artificial 

intelligence (AI) and machine learning algorithms offers promising solutions for artefact 

reduction and image improvement (Sabottke & Spieler, 2020). 

Innovations in Image Reconstruction Techniques for Better Image Quality: 
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The extent to which radiological scans are able to diagnose patients depends heavily on image 

reconstruction techniques. Current advancements concentrate on creating iterative 

reconstruction techniques that decrease radiation dose exposure and enhance image quality 

(Wang et al., 2020). In contrast to conventional reconstruction techniques, these algorithms 

reduce picture noise and improve spatial resolution by iteratively refining image data using 

sophisticated mathematical models and computational techniques. Furthermore, to further 

improve diagnostic accuracy and picture quality, hybrid imaging approaches, such PET/CT 

and PET/MRI, take advantage of synergies across several imaging modalities to give 

complementary anatomical and functional information (Catapano et al., 2024; Wang et al., 

2020). 

Ensuring Patient Safety in Radiological Imaging: Strategies and Measures 

- Radiation Dose Optimization Strategies and Dose Reduction Techniques: 

Optimizing radiation dosage levels while preserving diagnostic efficacy is essential to ensuring 

patient safety in radiological imaging. To accomplish this equilibrium, numerous methods and 

approaches have been created. Using dose monitoring and tracking systems is one strategy; 

these allow for real-time input on radiation exposure to patients during imaging procedures 

(Ding et al., 2018). Furthermore, dose reduction is possible without sacrificing image quality 

or diagnostic accuracy thanks to developments in imaging technology protocols, such as the 

use of low-dose imaging protocols and iterative reconstruction algorithms. Moreover, 

minimizing radiation dosage exposure to patients while accomplishing diagnostic objectives is 

emphasized by the adoption of dose optimization standards and protocols, such as the ALARA 

(As Low As Reasonably Achievable) approach (Greffier et al., 2020). 

- Contrast Agent Management and Utilization for Patient Safety: 

In radiological imaging, contrast chemicals are frequently employed to improve the visibility 

of anatomical structures and clinical situations. Nevertheless, there are possible side effects 

from their administration, such as nephrotoxicity, allergic responses, and tissue gadolinium 

deposition. Effective contrast agent management and utilization techniques are critical to 

ensuring patient safety. Pre-screening procedures, such as evaluation of renal function and 

medical history, assist in identifying patients who are more likely to experience negative 

reactions to contrast agents. Further reducing the risk of side effects and nephrotoxicity is the 

use of low-osmolar or iso-osmolar contrast agents and proper dosage changes based on patient 

considerations. To ensure the highest level of patient safety, it is also essential to closely 

monitor patients both during and after the injection of contrast material and to recognize and 

promptly address any adverse effects (Davenport et al., 2020; Fraum et al., 2017). 

- Quality Assurance Measures to Enhance Patient Safety in Radiological Imaging: 

Ensuring patient safety and radiological imaging dependability is contingent upon the 

implementation of quality assurance methods. To guarantee the precision and consistency of 

imaging data, routine equipment calibration and maintenance processes are crucial. Programs 

for quality control, such as regular performance testing of imaging equipment and compliance 

with regulations, aid in identifying and resolving possible problems that can jeopardize patient 

safety. Additionally, frameworks for assessing and certifying the quality and safety of 

radiological facilities are provided via accreditation programs, such as those provided by the 

American College of Radiology (ACR) and the Joint Commission (American College of 

Radiology, 2020). A thorough strategy for improving radiology staff safety measures must also 
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include ongoing education and training on radiation protection techniques, emergency response 

methods, and safety protocols (Papp, 2018). 

Technological Advances and Future Directions in Radiological Imaging 

- Emerging Imaging Modalities with Potential for Integration with Medical Physics 

Principles: 

A number of exciting new imaging modalities have emerged in recent years, with the potential 

to be integrated with concepts of medical physics to improve patient outcomes and diagnostic 

capabilities. Molecular imaging is one such modality that allows biological activities at the 

molecular and cellular levels to be visualized and quantified (Beyer et al., 2021). In addition to 

providing useful functional and molecular information alongside anatomical images, 

techniques like positron emission tomography (PET), single-photon emission computed 

tomography (SPECT), and optical imaging can give fresh insights into disease pathophysiology 

and treatment response. Medical physicists are essential in creating quantitative analysis 

methodologies, improving imaging protocols, and guaranteeing the precision and repeatability 

of molecular imaging procedures (Beyer et al., 2021; Bushberg & Boone, 2011). 

Photoacoustic imaging is another newly developed modality that combines the 

molecular contrast of optical imaging with the high spatial resolution of ultrasonography. 

Through the non-invasive visualization of tissue shape, vasculature, and molecular targets, 

photoacoustic imaging detects laser-induced acoustic signals produced by light-absorbing 

chromophores in tissues. In order to enhance image quality and diagnostic precision, medical 

physicists work on the development of photoacoustic imaging systems, laser parameter 

optimization, and quantitative analytic techniques. 

Advancements in Computational Methods for Image Processing and Analysis: 

Computational method advances have transformed radiological imaging image processing and 

analysis, allowing for more precise interpretation of complicated imaging data. Automated 

picture segmentation, feature extraction, and disease classification tasks have demonstrated 

great potential using machine learning algorithms, especially deep learning approaches. Deep 

learning architectures such as convolutional neural networks (CNNs), recurrent neural 

networks (RNNs), and generative adversarial networks (GANs) have been effectively utilized 

for a range of radiological imaging applications, such as organ segmentation, lesion detection, 

and image reconstruction (Koundal et al., 2020). 

Moreover, multi-modal picture fusion and quantitative analysis of imaging data are 

made easier by computational techniques like image registration, deformation modelling, and 

biomechanical simulations. Through the integration of morphological, functional, and 

molecular data from several imaging modalities, these approaches offer a thorough 

understanding of disease processes and treatment outcomes. Medical physicists collaborate 

with computer scientists, engineers, and radiologists to develop and validate computational 

methods for image processing, analysis, and interpretation, driving innovation in radiological 

imaging (Koundal et al., 2020). 

Interdisciplinary Collaborations between Radiology and Medical Physics Communities: 
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The fields of radiology and medical physics must work together interdisciplinary to drive 

technical advancements and integrate research discoveries into clinical practice. Teams with 

multidisciplinary backgrounds in imaging physics, engineering, biology, and clinical medicine 

can tackle intricate problems in radiological imaging and create novel solutions by pooling 

their knowledge. Numerous subjects are the focus of collaborative research endeavors, such as 

developing new imaging techniques, validating computer algorithms for image interpretation, 

and optimizing imaging protocols.  

Additionally, multidisciplinary training programs and educational efforts help medical 

physicists and radiologists collaborate and share knowledge, preparing the next generation of 

healthcare professionals for jobs in industry, academia, and clinical practice. Interdisciplinary 

collaborations foster creativity, facilitate technology transfer, and ultimately enhance patient 

care by bridging the gap between disciplines (Fiorino et al., 2020). 

Conclusion 

Radiological technology's use of medical physics concepts has shown to be a potent catalyst 

for improving image quality and guaranteeing patient safety. This study has illuminated the 

present status of integration, obstacles, and prospects in this ever-evolving subject by a 

thorough, methodical examination of pertinent datasets and literature.  

The results show how incorporating medical physics into radiological technology can 

have a revolutionary effect, improving imaging quality and diagnostic precision significantly. 

Advances in radiological technology have allowed clinicians to diagnose patients more 

accurately and treat them better by optimizing imaging protocols, minimizing artefacts, and 

applying creative strategies. 

Additionally, the incorporation of medical physics concepts has made patient safety a 

top priority, guaranteeing compliance with radiation safety protocols and regulatory standards. 

This commitment has resulted in reduced radiation dose exposure for patients, making 

radiological procedures safer than ever before. 

The research highlights the multidisciplinary nature of this integration, emphasizing 

the collaboration between medical physicists, radiologists, engineers, and regulatory bodies. 

This collaborative approach has paved the way for novel imaging modalities, advanced image 

reconstruction algorithms, and rigorous quality assurance programs, all contributing to the 

enhancement of imaging quality and patient safety. 

However, the research also identifies challenges and opportunities in this field. Limited 

awareness among healthcare professionals, resource constraints, complex regulatory 

requirements, and the need for continuous education and training are among the challenges that 

need to be addressed to further advance the integration of medical physics principles into 

radiological technology. 
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