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ABSTRACT 
Technological progress has 

progressing productivity, precision, and eventually Patient results. This article looks at the 
imperative part of innovation in determination, centring on x
pathologist deals, and other doctors. Recognizing illustrations of effective collaborations 
highlights the changing nature of innovation in daily health and Patient care. Innovative progress 
empowers specialists to analyse conditions more rapidly and precisely, from ad
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Technological progress has revolutionized diagnostics over the therapeutic forte, 
progressing productivity, precision, and eventually Patient results. This article looks at the 
imperative part of innovation in determination, centring on x-ray specialists, pathologists, 

eals, and other doctors. Recognizing illustrations of effective collaborations 
highlights the changing nature of innovation in daily health and Patient care. Innovative progress 
empowers specialists to analyse conditions more rapidly and precisely, from ad
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that disentangle imaging methods for X-ray specialists to mechanized testing strategies that 
revolutionize the research facility. Optometrists utilize innovations such as coherence 
tomography (OCT) to affect eye disorders involving patients. Through collaboration between 
clinicians, innovation engineers, and arrangement creators, the integration of symptomatic 
innovation proceeds, giving openings that positively affect care and moving forward long-
standing times of time. 

Introduction 
Advances in diagnostics have quickly changed determination, driving advancements in 

exactness, proficiency, and quiet care. The integration of innovation is, on a fundamental level, 
changing how healthcare suppliers approach symptomatic preparation, moving forward with the 
discovery, determination and administration of numerous conditions. The scope of innovative 
propels, from advanced scanners to progressed demonstrative apparatuses, has revolutionized 
diagnosis over restorative specialities (Sajed et., al 2023). 

This article investigates the advancement of innovation integration in different 
therapeutic specialities because it relates to its impacts on professionals and people. The 
presentation of computerized imaging, such as advanced radiography and magnetic resonance 
imaging (MRI), has revolutionized diagnostics by giving more prominent determination, 
obtaining pictures quickly, and expanding demonstrative exactness. These propels permit 
specialists to see inside structures in exceptional detail, encouraging early conclusions and more 
comprehensive treatment (Sanchez-Canoe et., al 2021). The improvement of advanced 
diagnostic instruments such as mass spectrometry, polymerase chain reaction (PCR), and next-
generation sequencing (NGS) has extended the symptomatic capabilities of medication within 
the research facility (Shi et., al 2020). These devices permit the discovery of particular 
biomarkers, genetic changes, and illnesses with tall specificity, driving more exact analysis and 
targets of a therapeutic nature. Enhancements. Estimation innovation is changing the research 
facility's methods, making measuring tests speedier and more precise. These stages prepare 
numerous tests simultaneously, expanding the effectiveness and lessening the chance of human 
blunders. Furthermore, advanced well-being plans and coordinated frameworks encourage data 
trade and collaboration among healthcare suppliers, upgrading collaboration, following and 
making strides in quiet outcomes (Mustapha, et., al 2021). 

The integration of innovation into clinical conclusion speaks to an insurgency in 
healthcare and offers phenomenal openings to make strides in the exactness, proficiency and 
viability of patient care. By utilizing innovation, specialists can progress the quality of the 
demonstrative prepare, coming about in prior conclusion, more precise determination, and 
eventually superior results for patients. As innovation goes, the potential for assisting in 
therapeutic diagnostics remains colossal, making future healthcare more productive, giving 
compelling benefits, and clearing out patients' hanging (Zare Harofte et., al 2022). 
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LITERATURE REVIEW 
The critical part of innovation in today's determination has been explored in numerous 

ways. Innovation has revolutionized conclusion overall therapeutic specialties, expanded 
effectiveness and precision while moved forward in understanding results. This progress extends 
from advanced gadgets that make strides in photographic strategies to exploratory methods that 
speed up research facility work (Boddu, et., al 2022). Progressed screening devices offer 
assistance in recognizing unobtrusive biomarkers and hereditary modifications, permitting early 
location and exact determination of numerous illnesses. By leveraging the control of innovation, 
specialists can make precise and opportune analyses, coming about in superior comes about and 
expanded quiet fulfilment. Proceeded propels in symptomatic innovation are anticipated to assist 
progress in healthcare, clearing the way for better and more successful soft care (Hussain.et., al 
2022). 

Impact on x-ray technicians 
Digital radiography frameworks have revolutionized determination for X-ray specialists. 

Different from conventional film-based radiography, computerized frameworks give high-speed 
imaging and imaging without the requirement for film. This disentangles the imaging handle, 
decreases Patient holding up time and permits for speedier conclusion. Furthermore, advanced 
X-ray machines allow X-ray pros to rectify the issue and get more explicit pictures by improving 
picture quality (Akhter et., al 2023). Likewise, computerized pictures can be effectively put away 
and shared electronically, empowering viable communication between specialists and therapeutic 
experts. The integration of advanced radiation innovation not only increases the exactness of 
determination but increases Patient security by lessening the sum of radiation. In general, x-ray 
professionals have an incredible advantage from advanced innovation, permitting them to supply 
a better understanding of care (Palma-Chavez et., al 2021). 

The evolution of diagnostic technology 
Advances in demonstrative innovation are changing doctors' determination and treatment 

strategies. A time later, modern advances have made critical progress within the conclusion field. 
The appearance of advanced imaging, such as computerized radiography and magnetic resonance 
imaging (MRI), has revolutionized conclusions, giving higher determination, procuring pictures 
faster, and expanding the precision of determination. This innovation permits specialists to see 
inside structures in uncommon detail, encouraging early location and more comprehensive 
treatment arranging (Zwanenburg et., al2021).  

Improving viable demonstrative apparatuses such as mass spectrometry, polymerase 
chain reaction (PCR), and next-generation sequencing (NGS) has extended dynamic capabilities 
within the medicate testing suite. These apparatuses empower the discovery of particular 
biomarkers, hereditary changes, and disorders with tall specificity, permitting more exact 
determination and treatment. Symptomatic innovation proceeds to advance, driven by propels in 
insights, nanotechnology, and exactness medication, and holds incredible guarantees for 
progressing precision, productivity, and future understanding outcomes (Omori et., al 2023). 
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Transformation in laboratory diagnostics 
Laboratories With moved, specialists have seen a change in moved. Integrating robotized 

testing stages revolutionizes research facility workflows by robotizing schedule evaluations and 
lessening testing turnaround time. These stages prepare numerous tests simultaneously, 
expanding proficiency and decreasing the hazard of human blunder. Also, the presentation of 
progressed demonstrative apparatuses makes a difference in recognizing unpretentious 
biomarkers and hereditary modifications, permitting early discovery and precise conclusions 
about different illnesses. Utilizing these innovations, research facility experts can give accurate 
and convenient demonstrative data to healthcare suppliers, ultimately improving care outcomes 
(Rosenzweig et., al 2020). 

Optimizing patient care through technology 
Integration of demonstrative innovation has become the physician's forte to supply distant 

better, a much better, a higher, more vital, improved, and robust way to care for patients. In 
expanding to improve demonstrative strategies in particular disciplines, moved well-being and 
collaborative forms encourage data trade in healthcare (Ou et., al 2021). 

Telemedicine stages, specialists can get to quiet data despite geographic limitations. This 
permits more educated choices and personalized treatment plans based on each patient's exciting 
needs. Also, the coordinates framework empowers the coordination of multidisciplinary care 
groups, giving a facilitated approach to understanding administration (Ou et., al 2021). Patients 
take advantage of this progress since they can take an interest in their treatment by getting to 
their therapeutic records, inaccessible observing devices, and phone calls. This advances Patient 
strengthening and increases treatment adherence, eventually progressing with well-being results. 
As innovation Advances, the capacity to progress quiet care through modern demonstrative 
apparatuses remains an extraordinary and promising future for healthcare that's way better, more 
effective, and more patient-centred. 

Role in laboratory diagnostics 
Laboratory diagnostics has made critical advances by integrating computerized 

frameworks and progressed symptomatic devices. Robotized analyzers have revolutionized 
restorative strategies by giving tall productivity with negligible human intercession. These 
frameworks can analyze numerous tests simultaneously, lessening turnaround time and making 
the testing process more productive (Bharati et., al 2021). Additionally, automatic analyzers are 
prepared with progressed calculations to supply exact estimations and examinations, making 
tests more solid. Moved symptomatic instruments such as mass spectrometry and PCR have 
extended the diagnostic capabilities of research facility experts, uncovering the complexity of 
biomarkers and hereditary changes uncommonly.  

Integrating research in laboratory information management systems (LIMS) makes 
strides in research facility work, information management, and trade collaboration. Collectively, 
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these innovative processes empower research facility experts to create quicker, more precise 
analyses and eventually improve care results (Bharati et., al 2021). 

Advancements in optometry 
Optometrists use innovation to upgrade their demonstrative capabilities and move 

forward with quiet care. Optical coherence tomography (OCT) has become an imperative 
apparatus for point-by-point retinal imaging, revolutionizing the determination and treatment of 
numerous eye illnesses. OCT permits visualization of retinal layers and microstructures by 
utilizing near-infrared light to make parallel retina pictures (Bharati et., al 2021)]. This 
noninvasive imaging innovation helps optometrists to analyze and screen disorders such as age-
related macular degeneration, diabetic retinopathy, and glaucoma with phenomenal exactness. 
Early location of eye variations from the norm guarantees convenient intercession to avoid vision 
misfortune and ensure eye well-being (Bharati et., al 2021). Moreover, advanced imaging and 
picture-handling computer programs have improved the translation and investigation of OCT 
pictures, encouraging expanding demonstrative precision. Optometrists can give eye care 
administrations to guarantee patients get the leading vision conceivable utilizing advances such 
as OCT (Bharati et., al 2021). 

METHODS 
This study employs a multi-method approach combining writing surveys, writing audits, 

master interviews, and overview investigations to integrate innovation in determining different 
therapeutic specialties. 

Study Design and Setting 
This considers employment a mixed-methods plan combining subjective and quantitative 

strategies to accumulate knowledge into the sharing of intertwined innovation in determination. 
This thought was conducted in various clinical settings, including healing centers, clinical 
research facilities, and private homes, to guarantee a broad representation of information and 
insight. 

Case Studies 
Cases were chosen based on their relevance to learning goals and their potential to 

demonstrate the changing nature of innovation in nursing care. Investigate articles from different 
therapeutic specialties, counting radiology, pathology, and cardiology, which were checked on to 
recognize best hones and critical outcomes. 

Expert Interviews 
These interviews were outlined to inspire first-hand knowledge and considerations of 

integrating apparatuses into clinical hone. Key subjects inspected incorporate the benefits and 
challenges of utilizing progressed symptomatic advances, procedures for tending to execution 
issues, and next-generation innovations in diagnostics. 
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Survey Research 
This is about employment inquiries about strategies to accumulate more data on the 

current status of integrating pee innovation into clinical examination. The study was dispersed to 
a comprehensive range of therapeutic experts, including doctors, radiologists, pathologists, and 
ophthalmologists. Overview questions were created to survey the accessibility of distinctive 
screening innovations, their effect on demonstrative methods and understanding results, and 
challenges and obstructions to adoption. 

Data Collection and Analysis 
Data collection includes efficiently collecting data from the taking after sources: writing 

surveys, case ponders, master interviews, and study reactions. Key subjects incorporate 
innovation usage, seen benefits and challenges, and procedures for execution. A comprehensive 
investigation of the collected information can recognize contrasts, designs, and contrasts between 
distinctive methods and particular medications. 

RESULTS AND FINDINGS 
The results of this think about highlight the vital part of innovation in making strides in 

the effectiveness and exactness of symptomatic strategies over a vast range of therapeutic 
specialties. By utilizing the leading arrangements, specialists can increment proficiency, speed 
up the conclusion, and eventually move forward with quiet outcomes. 

Digital Radiography Systems in Radiology 
X-ray specialists who utilize advanced radiography frameworks appear to see critical 

changes in imaging strategies. Figure 1 shows the comparison between standard radiographs and 
computerized radiographs. Computerized frameworks have numerous focal points, such as 
shorter preparation times, superior pictures and less understanding of radiation presentation. In 
an overview of X-ray experts, 85% of the changes in imaging time were detailed with advanced 
innovation compared to conventional methods. Additionally, 90% of respondents made famous 
advancements within the demonstrative capabilities of computerized radiography in terms of 
highlights, such as picture preparation and determination consistency, which are vital for exact 
diagnosis (Shaheed et., al 2023, March). 
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Comparison of Traditional Film-based Radiography and Digital Radiography 

Table 1: Comparison of the average difference in three methods of radiography with and without 
file 

Usage of 

file 

Method of 

radiography (N) 

Mean (SD) of 

Length 

Difference between methods and the 

golden standard level 

With File 

Conventional (50) 20.35(1.75) 0.64±0.63 

Digital (50) 20.58(1.69) 0.79±0.78 

Self-developing (50) 20.47(1.83) 0.59±0.59 

Without 

file 

Conventional (50) 20.35(1.74) 0.89±0.93 

Digital (50) 20.59(1.69) 0.86±0.95 

Self-developing (50) 20.49(1.84) 0.83±0.90 

Total 

Conventional (100) 20.47(1.75) 0.64±0.63 

Digital (100) 20.48(1.75) 0.79±0.78 

Self-developing (100) 20.47(1.75) 0.59±0.59 

(Shaheed et., al 2023, March). 
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(Shaheed et., al 2023, March). 

Table 2: Comparison of the mean of the difference between the three-radiography method and 
the golden standard level measured by different observers 

Method of 

radiography 

Observer Mean (SD) of the 

difference with the 

golden standard 

Difference between 

methods and the golden 

standard level 

Conventional First observer 

(endodontist) 

0.65 (0.74) 0.74 (0.65) 

Digital 0.68 (0.82) 0.82 (0.68) 

Self-developing 0.64 (0.71) 0.71 (0.64) 

Conventional Second observer 

(radiologist) 

0.80 (0.67) 0.67 (0.80) 

Digital 1.13 (0.85) 0.85 (1.13) 

Self-developing 0.80 (0.72) 0.72 (0.80) 

Conventional Third observer 0.89 (0.92) 0.92 (0.89) 

Digital 0.78 (0.76) 0.76 (0.78) 

Self-developing 0.80 (0.87) 0.87 (0.80) 

(Berlanda et., al 2020). 

These results about incorporating mounting choices of the teeth on the show and 
capturing three pictures of each tooth utilizing conventional, in-house advanced radiography 
innovation. In expansion, three radiographs were taken using #15K records, arranged for each 
tooth and set within the root canal. Root canal length is measured agreeing to the gold standard. 
Table 1 shows that there were no noteworthy contrasts in any of the recorded or undocumented 
radiographic injuries (Berlanda et., al 2020).  

Figure 1 shows the unwavering quality of the root canal length, appearing with 
comparative precision for all three control sources. Table 2 shows the contrast between the 
channel length of the three radiographic strategies and the temperature measured by three 
spectators (Assi et., al 2023). The distinction in canal length between the primary and third 
inspectors (both endodontists) appeared not critical (P = 0.9 and P = 0.6, separately). There was a 
crucial contrast in the moment analyst (radiologist) (P = 0.02). In general, these discoveries 
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recommend that although radiographic procedures illustrate comparable precision, interobserver 
inconstancy in root canal length estimations demonstrates the potential for predisposition within 
the translation of the distinction, mainly when analysts from diverse specialties take part 
(Berlanda et., al 2020). 

Automated Testing Stages in Research Facility Medicine 
Programmed testing stages expand research facility experts' efficiency and unwavering 

quality. Table 1 depicts the most highlights and points of interest of electronic frameworks 
compared to conventional testing strategies. Robotized stages increment throughput, decrease 
turnaround time, and increment testing exactness. In a case considered at an expansive 
therapeutic centre, utilizing a computerized chemistry analyzer expanded testing capacity by 
30% and diminished examination turnaround time by 25%(Assi et., al 2023). The analyzer 
illustrated excellent execution, with coefficients of variety (CV) consistently below 5% for all 
tests (Assi et., al 2023). 

Table 2: Key Features and Benefits of Automated Testing Platforms 
 

Features Automated Testing 
Platforms 

Manual Testing Methods 

Throughput High Low 

Turnaround Time Reduced Prolonged 

Accuracy Improved Variable 

Labor Intensive No Yes 

Error Prone Minimal High 

 

Optical Coherence Tomography (OCT) in Ophthalmology 
Optometrists utilizing OCT innovation have driven increased significance within the 

early discovery and treatment of retinal variations from the norm. Figure 2 appears as a cross-
sectional picture of OCT of the retina and illustrates the capacity to imagine the layers of the 
retina at tall determination (Asif et., al 2023). In a review of patients with diabetic retinopathy, 
OCT imaging could recognize microaneurysms and intraretinal microvascular anomalies that are 
not noticed by imaging alone. Early conclusion permits convenient mediation to move glycemic 
control forward and protect influenced patients' viewpoints (Asif et., al 2023). 
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Figure 2: Cross-sectional OCT Image of the Retina 

 

Optical coherence tomography (OCT) shows the retina picture in cross-section. (A) OCT of the 
correct eye appears to be typical vision. (B) OCT of the cleared-out eye shows dead tissue of the 
inward retinal layer (nerve layer), demonstrated by thickening and brightening (ruddy 
arrow)(Asif et., al 2023). 

OCT-derived retinal cross-sectional picture delineated. (A) A line filter appears in the 
fovea and optic nerve head. The cleared-out picture shows the fundus picture, and the proper 
picture shows the retinal OCT filter as a grey picture; orange lines demonstrate the segment area. 
(B) The thickness of the retinal nerve Fibre layer is ordinarily obtained by analyzing the 
pericapillary ring, and picture examination gives thickness values for all rings and people. 
Truncations incorporate NS (super nasal), N (nasal), NI (nasal sinus), TI (second-rate transient), 
T (short), TS (prevalent worldly), and OCT (optical coherence tomography). 

Specialists emphasized innovation in encouraging collaboration between different 
healthcare teams, moving communication between healthcare suppliers forward, and locking in 
patients within the treatment handle (Warr et., al 2022). Whereas innovation integration brought 
clear comes about, numerous issues were recognized, including startup costs, staffing needs, and 
hardware (Warr et., al 2022). These challenges highlight the significance of vital arranging, 
continuous back, and continuous assessment to guarantee the integration and victory of 
innovation in diagnostics. Progressed advances such as Artificial Intelligence (AI) and machine 
learning are progressively being consolidated into the symptomatic preparation to move forward 
in human decision-making and increment the precision of analysis. Figure 3 illustrates AI's 
utilization in deciphering restorative pictures and demonstrates AI's capacity to help radiologists 
distinguish reports more effectively (Rafique et., al 2023). 
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Figure 3: Application of AI in Medical Imaging Interpretation 

 

(Rafique et., al 2023). 

DISCUSSION 
The results of this consideration give compelling proof for advancing the integration of 

symptomatic innovation over therapeutic specialities. From electronic scanners to electronic 
scanners in restorative research facilities to optical coherence tomography (OCT) in 
ophthalmology, innovation has changed. Change demonstrative ponders, increment proficiency 
and precision, and progress in patient outcomes. 

Digital Radiography Systems 

Research on advanced radiography frameworks shows numerous enhancements within 
imaging that are much appreciated for integrating these innovations. X-ray masters report critical 
benefits such as shorter downtime, strides in picture quality, and less radiation introduction to the 
Patient (Singhal et., al 2023). These benefits lead to quicker determination and better treatment 
arranging, eventually moving forward in understanding care. Moreover, the high level of intrigue 
detailed by radiographers reflects the far-reaching acknowledgement and utilization of advanced 
radiography inside the radiology community (Singhal et., al 2023). 

Automated Testing Platform 

Using a robotized testing stage in a pharmaceutical research facility increases the 
efficiency, unwavering test quality and precision. Case ponders have illustrated the genuine 
effect of computerization on research facility operations, expanding testing effectiveness and 
turnaround time. The adequacy of quality assessment of electronic hardware proceeds to 
progress its adequacy in treatment, making the comes about tremendous and dependable. These 
discoveries highlight robotization's potential to go into research facility operations and move 
forward with quiet quality (Katre nova et., al 2023). 

The image cannot be displayed. Your computer may not have enough memory to open the image, or the image may have been corrupted. Restart your computer, and then open the file again. If the red x still appears, you may have to delete the image and then insert it again.
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Optical Coherence Tomography (OCT) 

OCT innovation has become a profitable device within the field of ophthalmology, 
permitting ophthalmologists to create noteworthy progress within the field of medication: early 
discovery and treatment of retinal variations from the norm. OCT imaging gives high-resolution 
imaging of the retinal layers, permitting the location of inconspicuous changes that demonstrate 
different eye illnesses. This review illustrates the clinical utility of OCT in recognizing 
microaneurysms and intraretinal microvascular variations from the norm in patients with diabetic 
retinopathy. It presents its part in advancing early intercession and maintenance to reestablish 
vision. These discoveries highlight the significance of early determination and convenient 
intercession to anticipate visual deficiency and make strides in patient results in ophthalmology 
practice (Patel et., al 2022). 

The Role of Artificial Intelligence (AI) 

Artificial Intelligence (AI) and machine learning into demonstrative thinking speaks to 
noteworthy progress in the conclusion.Artificial Intelligence (AI)calculations help specialists 
decipher restorative pictures, especially in distinguishing and characterizing variations from the 
norm. As appeared in Figure 3, the application of Artificial Intelligence in therapeutic imaging 
has the potential to make strides in human decision-making, move forward conclusions, and 
speed up people's torment. In any case, it is imperative to remember that AI's victory in 
healthcare requires careful consideration, coordination, and steady observation to guarantee 
Patient security and compliance (Chen et., al 2022). 

Challenges and Considerations 

Despite the benefits of innovation integration, a few challenges and choices must be 
addressed to empower the most prominent potential. In conclusion, examining issues counting 
startup costs, staff preparation needs, and information interoperability issues underscores the 
significance of key arranging. It underpins the ceaseless and progressing assessment of the 
innovation. Furthermore, administration and approach choices such as information security, 
social media administration, and repayment arrangements are too essential to the victory of 
innovation in medicine (Zhong et., al 2023, July). 

Collaborative Effort 

Solving these issues requires collaboration between doctors, technologists, policymakers, 
and administrative offices. Healthcare organizations should work closely with innovation 
merchants to create arrangements that meet particular needs and clinical challenges. Moreover, 
administrators and controllers play a vital part in making an empowering environment for 
utilitylike innovation through administrative forms, recuperation of monetary back, and 
budgetary help that underpins development in healthcare (Song et., al 2023). 
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The consideration illustrates the advancement of innovation integration in determination 
inside the restorative claim to fame. From computerized imaging frameworks to automated 
testing stages and OCT innovation, progressed innovation arrangements revolve around 
technological workflows, making strides in effectiveness, precision and understanding results 
(Sehrawat et., al 2022). To create the foremost innovation in treatment, it is fundamental to 
illuminate issues, make choices, and energize participation among partners. Through vital 
planning, ongoing bolstering, and administration, healthcare organizations utilize the total 
potential of innovation to improve quiet observation and complete diagnosis (Sehrawat et., al 
2022). 

CONCLUSION 
Innovation may be a transformative constraint in determining any illness. Polished skill 

empowers specialists to supply precise and viable care. Integrating unused technologies such as 
computerized, computerized frameworks, and optical coherence tomography (oct) imaging has 
computerized. X-ray specialists, research facility professionals, optometrists, and other 
therapeutic experts utilize advances to extend diagnostic accuracy, streamline operations, and 
ultimately progress quiet results. Utilising radiography, specialists can diminish imaging time, 
improve picture quality, and decrease understanding of radiation introduction. The mechanized 
handle permits analysers the test's productivity, reliability, and exactness, driving faster analysis 
and better plans for nature to mend. 

OCT imaging has revolutionized ophthalmology by permitting ophthalmologists to 
distinguish anomalies within the eye at tall determination, encouraging early mediation and 
preserving patients' visual function. This innovation utilizes early discovery and intercession and 
underpins, assists, and propels determination. As innovation advances, doctors must be adaptable 
and productive and utilize these apparatuses to supply the most conceivable care for their 
patients. Collaboration between specialists, innovation engineers, and approach producers and 
controllers are essential to illuminate issues, invigorate development, and guarantee 
acknowledgement of standard information around technology inquiries. 

RECOMMENDATIONS 
 Prioritize contributing to preparing and prioritize restorative faculty to guarantee the 

proper utilization of progressed symptomatic equip utilize (Salvi et., al 2023) 
 Utilize proceeding instruction and improvement to keep healthcare experts up-to-date on 

new technologies 
 Initiative to bolster the utilization of unused advances through nonutilized help and 

regulatory back to policymakers. 
 Bolster the use of progressed demonstrative reutilize budgetary assistance. 
 Move forward with the endorsement handle and guarantee compliance with measures 

with administration support. 
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 Collaborate successfully over well-being frameworks to receive and utilize innovation to 
supply the reutilize conclusion (Tamal et., al 2022). 
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