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Abstract 
Artificial intelligence (AI) has moved from being primarily a subject of computational research to becoming an 
increasingly visible part of modern healthcare. The change has been driven by the rapid growth of digital health 
records, medical imaging, genomic information, wearable devices and other sources of health-related data. These 
developments have created opportunities for computational methods to assist with tasks that are difficult to perform 
efficiently through conventional approaches alone. Machine learning, deep learning, natural language processing, 
computer vision and, more recently, generative AI are now being investigated across a broad range of healthcare 
applications. The influence of AI is particularly evident in medical imaging, disease prediction, clinical decision 
support, drug discovery, pharmacovigilance, personalized medicine and remote patient monitoring. In 
pharmaceutical research, machine-learning approaches can be used to explore chemical and biological datasets, 
predict molecular properties and support the identification and optimization of potential drug candidates. However, 
the transition from a promising computational result to a clinically useful product is not straightforward. AI systems 
may perform differently when applied to populations, healthcare environments or datasets that differ from those 
used during development. Problems related to data quality, bias, interpretability, privacy and cybersecurity therefore 
remain important. 
The rapid emergence of generative AI has further broadened the discussion. Large language and multimodal models 
can summarize information, assist with documentation, support research activities and interact with users through 
natural language. At the same time, these systems may produce information that is incomplete or factually incorrect, 
and their apparently confident responses can make such errors difficult to recognize. The World Health Organization 
has consequently emphasized the importance of human rights, transparency, accountability, safety and appropriate 
governance in the development and use of AI for health. This review examines the current role of AI in modern 
healthcare technology, with particular attention to diagnosis, medical imaging, drug discovery, precision medicine, 
pharmaceutical care, telemedicine, wearable technologies, healthcare management and generative AI. The major 
limitations and ethical and regulatory concerns are also discussed. Rather than viewing AI as a substitute for 
healthcare professionals, the review considers a model in which computational systems and healthcare professionals 
work together, with clinical judgment and patient interests remaining central to healthcare decisions. 
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1. Introduction 
Healthcare has always been closely linked with 
technological development. From the introduction of 
modern diagnostic instruments to electronic health 
records and advanced imaging systems, new 
technologies have gradually changed the way 
diseases are detected and treated. Artificial 
intelligence represents a different stage of this 
development because it is not simply another 
diagnostic or therapeutic instrument. Instead, it 
provides methods for interpreting and learning from 
large amounts of information (1). 
This distinction has become increasingly important as 
healthcare data have grown in both volume and 
complexity. A single patient may generate 
information from clinical notes, laboratory 
investigations, imaging studies, prescriptions, genetic 
testing and wearable devices. At the population level, 
the amount of information becomes considerably 
larger. Much of this information is also 
heterogeneous; some data are numerical, some are 
visual and some are written in free-text clinical 
language. Conventional methods can process these 
data, but doing so efficiently and consistently can be 
difficult (2). 
AI offers one possible approach to this problem. 
Machine-learning systems can identify patterns 
within datasets, while deep-learning methods can 
handle highly complex information such as medical 
images. Natural language processing can be used to 
extract information from clinical documents, and 
computer-vision techniques can analyze visual data. 
More recently, generative AI has introduced systems 
capable of producing text, images and other forms of 
content in response to user instructions (3). 
The growing interest in AI is reflected in 
international health policy. The World Health 

Organization identifies applications of AI across 
diagnosis, clinical care, drug development, disease 
surveillance and health-system management. At the 
same time, it emphasizes that the adoption of AI must 
address safety, equity, governance and ethical 
considerations. 
The development of generative AI has made this 
discussion even more relevant. WHO's guidance on 
large multimodal models describes possible 
applications in diagnosis and clinical care, 
administrative work, medical education, scientific 
research and drug development, while also noting the 
risks of false, incomplete or biased outputs. 
It is therefore difficult to discuss the impact of AI 
simply in terms of whether the technology is "good" 
or "bad" for healthcare. Its value depends on the task, 
the quality of the underlying data, the way the system 
is validated and the environment in which it is used. 
An algorithm that performs well under controlled 
research conditions may not necessarily produce the 
same results when introduced into routine clinical 
practice (4). 
This review discusses these developments from a 
healthcare and pharmaceutical perspective. Particular 
attention is given not only to the applications of AI 
but also to the limitations that need to be considered 
before such technologies are adopted on a wider scale 
(5). 
2. Artificial Intelligence: From Computational 
Concept to Healthcare Technology 
Artificial intelligence is commonly described as the 
ability of computational systems to perform tasks 
associated with aspects of human intelligence, such 
as recognizing patterns, interpreting information, 
generating predictions and processing language. In 
practical healthcare applications, however, AI is not a 
single technology. It represents a collection of 
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computational approaches that differ in their 
underlying methods and intended uses (6). 
Machine learning is one of the most important 
components. Rather than relying entirely on 
explicitly programmed rules, machine-learning 
algorithms learn relationships from data. Depending 
on the type of problem, supervised, unsupervised or 
reinforcement-learning approaches may be used. 
Deep learning represents a further development in 
machine learning and uses multilayer neural networks 
to identify increasingly complex patterns. Its 
application to medical imaging has attracted 
considerable attention because images contain 
information that can be difficult to quantify manually. 
Natural language processing has a different role. 
Healthcare generates a large amount of information in 
the form of clinical notes, reports, prescriptions and 
scientific literature. NLP methods can help convert 
this unstructured information into a form that can be 
searched, classified or analyzed computationally. 
Generative AI has introduced another layer to the 
field. Instead of only classifying or predicting 
information, generative systems can produce new 
text, images or other outputs. Large language models 
are particularly relevant to healthcare because they 
can interact with users using natural language (7). 
These technologies should not, however, be treated as 
interchangeable. Their performance, limitations and 
appropriate uses differ considerably. A model 
developed for image classification, for example, 
cannot automatically be assumed to be suitable for 
clinical conversation or drug discovery (8). 

Table 1. AI Technologies and Their Applications 
in Healthcare 

AI Technology Major Healthcare 
Applications 

Machine Learning 
(ML) 

Disease prediction, risk 
assessment, clinical decision 
support, patient outcome 
prediction 

Deep Learning 
(DL) 

Medical image analysis, 
disease classification, pattern 
recognition, automated 
diagnosis 

Natural Language 
Processing (NLP) 

Clinical documentation, 
extraction of information from 
medical records, clinical text 
analysis, patient 
communication 

Computer Vision Radiological image 
interpretation, pathology 
analysis, lesion detection, 
surgical image analysis 

Generative AI Clinical content generation, 
patient education, medical 
documentation, research 
assistance, drug-development 
support 

Large Language 
Models (LLMs) 

Medical question answering, 
summarization of clinical 
information, healthcare 
communication, decision-
support assistance 

Expert Systems Rule-based diagnosis, clinical 
decision support, treatment 
recommendations 

Reinforcement 
Learning (RL) 

Treatment optimization, 
adaptive therapy, resource 
allocation, personalized 
intervention strategies 

Robotic AI Robot-assisted surgery, 
rehabilitation, precision 
procedures, hospital 
automation 

Predictive 
Analytics 

Disease-risk prediction, 
hospital readmission 
prediction, patient 
deterioration monitoring, 
resource planning 

Speech 
Recognition 

Voice-based clinical 
documentation, medical 
transcription, hands-free 
healthcare interaction 

AI-enabled 
Computer-Aided 
Detection (CAD) 

Detection and classification of 
abnormalities in medical 
images, including tumors and 
lesions 

AI in Wearable 
Devices 

Continuous monitoring of 
heart rate, activity, sleep, 
glucose and other 
physiological parameters 

AI with Internet of 
Medical Things 
(IoMT) 

Remote patient monitoring, 
connected medical devices, 
real-time data analysis and 
alerts 

AI in Drug 
Discovery 

Target identification, virtual 
screening, molecular design, 
toxicity prediction, drug 
repurposing 

AI in 
Pharmacovigilance 

Adverse drug reaction 
detection, signal 
identification, safety-data 
analysis and monitoring 

AI in Personalized 
Medicine 

Patient stratification, treatment 
selection, biomarker analysis 
and individualized therapy 

AI in Healthcare 
Management 

Hospital workflow 
optimization, appointment 



Impact of Artificial Intelligence on Modern Healthcare Technology: Applications, Challenges and Future 
Perspectives 

 IJDDT Volume 16 Issue 86s 2026 Page: 959 

scheduling, resource 
allocation, administrative 
automation 

3. Artificial Intelligence in Disease Diagnosis 
Diagnosis is among the areas in which AI has 
received considerable research attention. The basic 
attraction is relatively straightforward: healthcare 
professionals must often interpret large amounts of 
information within a limited period, and AI can assist 
by identifying patterns that may otherwise be difficult 
to recognize. 
AI-based diagnostic systems have been investigated 
for cardiovascular diseases, cancers, neurological 
disorders, ophthalmic diseases, infectious diseases 
and several other conditions. Depending on the 
application, an AI system may classify an image, 
estimate disease risk, identify a possible abnormality 
or provide information that can be considered 
alongside other clinical findings. 
Medical imaging provides a useful example. An 
imaging study may contain hundreds or thousands of 
individual features, and deep-learning systems can 
examine these features systematically. The resulting 
output may assist a radiologist or other healthcare 
professional in prioritizing examinations or 
identifying areas requiring closer examination. 
Importantly, the role of AI in diagnosis should not be 
reduced to the question of whether an algorithm is 
more accurate than a clinician. Diagnostic 
performance in actual practice depends on much 
more than an algorithm's test accuracy. Patient 
characteristics, prevalence of disease, quality of the 
imaging or laboratory data, workflow and the 
experience of the healthcare professional can all 
influence the final outcome. 
For this reason, clinical validation remains essential. 
An AI model that performs well in a carefully 
selected research dataset may behave differently 
when exposed to patients from another hospital or 
geographic region (9-15). 
4. AI in Medical Imaging 
Medical imaging has become one of the most 
established areas of artificial intelligence application 
in healthcare. AI-based methods are being explored 
and implemented in radiology, pathology, 
ophthalmology, dermatology and other specialties 
where medical images play an important role in 
diagnosis and assessment. These systems can assist 
with tasks such as classifying images, detecting 
abnormalities, identifying and segmenting anatomical 
structures, measuring disease-related features and 
prioritizing examinations that may require urgent 
attention. In clinical practice, AI is therefore 
increasingly being considered as a support tool for 
image interpretation rather than simply as an 
experimental technology (16-18). 

The growing use of AI in medical imaging is also 
reflected in the regulatory landscape. The U.S. Food 
and Drug Administration (FDA) maintains a publicly 
available list of AI-enabled medical devices that have 
been authorized for marketing in the United States. 
The list includes devices used in areas such as 
radiology, ultrasound and neurology, among others, 
although the FDA notes that it is updated periodically 
and is not intended to include every AI-enabled 
medical device. The presence of these authorized 
devices indicates that AI has moved beyond 
laboratory research into practical healthcare 
applications. However, regulatory authorization 
should not be interpreted as evidence that all AI 
systems will perform in the same way across different 
clinical environments. Their performance depends on 
factors such as intended use, patient population, 
imaging equipment and the conditions under which 
the system was developed and evaluated. 
Another important consideration is dataset shift. An 
algorithm trained using images from a particular 
hospital, imaging device or patient population may 
encounter different image characteristics when 
introduced into another setting. Such differences can 
affect its performance and may lead to variations in 
diagnostic results. For this reason, external validation 
and continued performance monitoring are important 
after implementation, particularly when AI systems 
are used to support clinical decisions (19). 
5. Artificial Intelligence in Drug Discovery and 
Development 
The pharmaceutical industry presents a particularly 
interesting environment for AI because drug 
discovery involves large amounts of chemical, 
biological and clinical information. Identifying a 
promising molecule is only one step in a long 
development pathway, and failure can occur at 
several stages. 
Machine learning can be applied to tasks such as 
molecular property prediction, virtual screening, 
identification of potential drug–target interactions, 
toxicity prediction and lead optimization. Large 
datasets containing information about compounds 
and biological activity have made these approaches 
increasingly feasible. 
A 2024 perspective in Nature Chemical Biology 
described machine learning as a potential tool for 
augmenting traditional drug-development processes, 
particularly as large chemical and biological datasets 
become increasingly available. 
The potential advantage is not simply speed. 
Computational approaches can examine chemical 
spaces that would be difficult to explore 
experimentally in their entirety. AI-based methods 
may help researchers narrow the number of 
compounds that require laboratory investigation. 
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However, enthusiasm surrounding AI drug discovery 
needs to be balanced with evidence. Computational 
prediction does not establish biological activity, 
safety or clinical efficacy. As noted in Nature 
Reviews Drug Discovery, there remains a substantial 
gap between promising computational approaches 
and the rigorous experimental validation required to 
demonstrate useful drug-discovery outcomes. 
The likely contribution of AI is therefore best viewed 
as an extension of the drug-discovery toolbox rather 
than a replacement for medicinal chemistry, 
pharmacology, toxicology and clinical research (20-
23). 
6. AI in Pharmaceutical Sciences and Pharmacy 
Practice 
The application of AI does not end when a drug 
reaches the market. Pharmacy and pharmaceutical 
care generate several types of information that may 
be suitable for computational analysis. 
Potential applications include medication 
reconciliation, identification of drug interactions, 
medication-use review, pharmacovigilance, 
adherence monitoring and clinical decision support. 
Pharmacovigilance is particularly relevant. 
Traditional safety monitoring depends heavily on 
spontaneous reports, literature surveillance and other 
sources of post-marketing information. AI and 
natural language processing may help screen large 
volumes of reports and literature for possible safety 
signals. 
There is also potential for AI to support patient 
counselling. A conversational system may provide 
general information about dosage schedules, 
administration instructions or medication precautions. 
However, patient-specific advice can involve factors 
that are not available to an AI system, including 
complete medication history, comorbidities, clinical 
examination and treatment goals. Pharmacist or 
physician oversight therefore remains important (24-
26). 

Table 2. Applications of AI Across 
Pharmaceutical Research and Healthcare 

Area Application 
of AI 

Potential 
Contribution 

Drug Discovery Target 
identification 
and validation 

Identification 
of potential 
therapeutic 
targets from 
complex 
biological 
datasets 

Virtual Screening Screening of 
large 

Prioritization 
of compounds 

compound 
libraries 

for 
experimental 
evaluation 

Molecular Design Prediction and 
generation of 
candidate 
molecules 

Support for 
lead 
identification 
and 
optimization 

Drug–Target 
Interaction 

Prediction of 
molecular 
interactions 

Identification 
of potentially 
active drug 
candidates 

ADMET 
Prediction 

Prediction of 
absorption, 
distribution, 
metabolism, 
excretion and 
toxicity 

Early 
identification 
of compounds 
with 
unfavorable 
properties 

Lead 
Optimization 

Prediction of 
molecular 
properties and 
activity 

Refinement of 
promising 
drug 
candidates 

Drug 
Repurposing 

Analysis of 
existing drugs 
and disease-
related 
datasets 

Identification 
of potential 
new 
therapeutic 
uses 

Formulation 
Development 

Modeling 
formulation 
variables and 
product 
characteristics 

Support for 
formulation 
optimization 
and 
experimental 
design 

Pharmaceutical 
Analysis 

Pattern 
recognition 
and 
analytical-data 
interpretation 

Improved 
analysis of 
complex 
pharmaceutic
al datasets 

Pharmacovigilanc
e 

Detection and 
analysis of 
adverse drug 
reactions 

Support for 
identification 
of potential 
safety signals 

Medication 
Management 

Medication 
reconciliation 
and 
interaction 
screening 

Reduction of 
medication-
related 
problems and 
support for 
safer therapy 

Patient 
Counselling 

AI-assisted 
medication 
information 
and 
communicatio
n 

Support for 
patient 
education and 
adherence 

Personalized Integration of Support for 
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Medicine clinical, 
genomic and 
patient-
specific data 

individualized 
treatment 
selection 

Clinical Decision 
Support 

Risk 
prediction and 
clinical data 
analysis 

Assistance in 
evidence-
informed 
clinical 
decision-
making 

Electronic Health 
Records 

Extraction and 
summarizatio
n of clinical 
information 

Improved 
accessibility 
and 
organization 
of patient 
information 

Telemedicine AI-assisted 
symptom 
assessment 
and remote 
consultation 
support 

Support for 
remote 
healthcare 
delivery 

Remote Patient 
Monitoring 

Analysis of 
physiological 
and wearable-
device data 

Early 
identification 
of potentially 
abnormal 
changes 

Wearable 
Technologies 

Continuous 
analysis of 
physiological 
parameters 

Support for 
individualized 
health 
monitoring 

Healthcare 
Management 

Resource 
allocation, 
scheduling 
and workflow 
analysis 

Improved 
operational 
efficiency and 
healthcare 
planning 

For pharmaceutical sciences, AI may also become 
increasingly relevant to formulation development, 
drug-delivery research and pharmaceutical analysis. 
Computational models can be used to investigate 
relationships between formulation variables and 
product characteristics, although experimental 
confirmation remains necessary (27). 
7. AI and Personalized Medicine 
The concept of personalized medicine is based on the 
recognition that patients with the same diagnosis do 
not necessarily respond to treatment in the same way. 
Differences in genetics, age, disease severity, 
lifestyle, previous treatment and other factors can 
influence therapeutic outcomes. AI provides a means 
of integrating several of these variables within a 
single analytical framework  (28-33). 
A simplified pathway is: 

 
Genomic medicine is one area where this approach 
may be particularly valuable. AI can assist in 
analyzing large genomic datasets and identifying 
relationships between genetic variations and disease 
or treatment response. 
However, personalized medicine also illustrates one 
of the central limitations of AI. A prediction is only 
as useful as the information on which it is based. If 
important patient characteristics are missing, 
incorrectly recorded or poorly represented in the 
training dataset, the resulting prediction may be 
misleading (34). 
8. AI in Electronic Health Records 
Electronic health records contain both structured and 
unstructured information. Laboratory values, 
medication lists and diagnostic codes are relatively 
structured, whereas clinical notes and reports often 
contain free text. 
Natural language processing and newer language-
model-based systems can help extract information 
from this unstructured material. Possible applications 
include summarizing records, identifying clinically 
relevant information and supporting documentation. 
Generative AI has received particular attention for 
clinical documentation. In principle, a system can 
convert information from a clinical encounter into a 
structured summary, reducing some of the 
documentation burden on healthcare professionals. 
The important issue, however, is verification. A 
summary that omits a clinically relevant detail or 
introduces an incorrect statement can create a new 
source of risk. For this reason, automated 
documentation should be reviewed by the responsible 
healthcare professional before becoming part of the 
permanent clinical record (35-38). 
9. Generative AI and Large Language Models 
Generative AI has broadened the role of artificial 
intelligence in healthcare by allowing users to 
interact with AI systems through natural language. 
Unlike conventional AI applications that are designed 
for specific analytical tasks, generative systems can 
assist with a wider range of activities, including 
summarizing scientific literature, preparing 
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educational materials, supporting clinical 
documentation, communicating health information to 
patients, assisting research activities, retrieving 
information and handling certain administrative tasks. 
A 2024 scoping review reported applications of 
generative AI across areas such as diagnosis, 
treatment and healthcare management, while also 
identifying concerns related to accuracy, privacy, bias 
and other potential risks. A major concern with 
generative AI is that the information produced may 
appear clear and convincing even when it is 
incomplete or incorrect. This makes errors 
particularly difficult to recognize without appropriate 
verification. The WHO has highlighted that large 
multimodal models may generate false, inaccurate, 
biased or incomplete information, which can become 
especially important when these systems are used in 
healthcare or for health-related decisions. Therefore, 
human oversight remains essential. In clinical 
practice, an AI-generated response should be treated 
as supportive information rather than an independent 
clinical judgment, and its accuracy and relevance 
should be assessed by an appropriately qualified 
healthcare professional. The ability of a system to 
produce a convincing response should not, by itself, 
be considered evidence of clinical reliability (39). 
10. AI in Telemedicine and Remote Patient 
Monitoring 
The expansion of telemedicine has created new 
opportunities for AI-supported healthcare. Remote 
consultations can generate information about 
symptoms, medications, vital signs and patient-
reported outcomes, while wearable devices can 
provide continuous physiological data. 
AI may help identify patterns within these data and 
alert healthcare professionals when predefined or 
learned patterns suggest a possible problem. 
For example: 

 
Such systems could be useful for chronic disease 
management and remote monitoring. However, 
automated alerts also have limitations. Excessive 

false alarms may increase workload rather than 
reduce it, while a system that fails to identify a 
clinically important change may create false 
reassurance. 
The usefulness of remote AI therefore depends on 
appropriate thresholds, validation and integration 
with a clear clinical response pathway (40). 
11. AI, Wearable Devices and the Internet of 
Medical Things 
Wearable devices have changed the nature of health 
monitoring from occasional measurements to 
increasingly continuous data collection. 
Depending on the device, information may include 
heart rate, physical activity, sleep patterns, oxygen 
saturation, temperature and other physiological 
parameters. 
When combined with AI, these data may support 
individualized monitoring. Instead of comparing 
every individual with a general population reference, 
future systems may increasingly learn a person's 
usual physiological pattern and identify meaningful 
deviations from that baseline. 
The concept is attractive, but several practical issues 
remain. Consumer devices may differ in sensor 
quality, algorithms and calibration. Data can also be 
incomplete because users may remove the device or 
use it inconsistently. AI-based interpretation therefore 
requires careful validation before being used for 
clinical decisions (41). 
12. AI in Healthcare Management 
Healthcare systems involve substantial administrative 
work, much of which does not directly involve 
diagnosis or treatment. Appointment scheduling, 
resource allocation, patient-flow management and 
documentation are examples. 
AI may help identify patterns in hospital activity and 
assist administrators with forecasting and planning. 
This could be useful in situations where demand 
varies substantially over time. 
The attraction of these applications is that they may 
not require AI to make a clinical decision. Instead, 
the technology can support organizational processes 
and reduce repetitive work. 
This distinction is important because healthcare AI 
should not be understood only as a diagnostic 
technology. Its broader impact may come from the 
cumulative effect of many smaller improvements 
across clinical and administrative workflows (42). 

Table 3. Benefits and Limitations of Artificial 
Intelligence in Healthcare 

Aspect Potential 
Benefits 

Major 
Limitations / 

Concerns 
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Diagnosis Supports 
identification 
of disease 
patterns and 
abnormalities 

Diagnostic 
performance 
may vary 
across patient 
populations 
and clinical 
settings 

Medical Imaging Rapid 
analysis of 
images and 
detection of 
potentially 
important 
findings 

Dataset shift, 
image-quality 
variation and 
false-positive 
or false-
negative 
results 

Clinical Decision 
Support 

Provides data-
driven 
information to 
support 
clinical 
decisions 

AI output may 
be 
inappropriate 
when clinical 
context is 
incomplete 

Drug Discovery Accelerates 
virtual 
screening, 
molecular 
prediction and 
lead 
optimization 

Computational 
predictions 
require 
experimental 
and clinical 
validation 

Pharmacovigilan
ce 

Helps process 
large volumes 
of safety 
information 
and identify 
potential 
signals 

Incomplete, 
inconsistent or 
biased safety 
data may 
affect signal 
detection 

Personalized 
Medicine 

Supports 
integration of 
patient-
specific 
clinical and 
genomic 
information 

Requires high-
quality, 
representative 
and 
sufficiently 
comprehensive 
patient data 

Electronic Health 
Records 

Facilitates 
information 
extraction, 
summarizatio
n and 
organization 

Privacy risks, 
incomplete 
records and 
incorrect 
automated 
summaries 

Remote 
Monitoring 

Enables 
continuous 
analysis of 
physiological 
and wearable-
device data 

Device 
variability, 
missing data 
and excessive 
false alerts 

Telemedicine Supports 
remote 

Cannot fully 
replace 

assessment, 
communicatio
n and 
information 
management 

physical 
examination or 
comprehensive 
clinical 
assessment 

Healthcare 
Management 

Supports 
scheduling, 
resource 
planning and 
workflow 
optimization 

Poorly 
designed 
systems may 
introduce 
operational 
inefficiencies 

Generative AI Assists 
documentatio
n, education, 
research and 
communicatio
n 

May generate 
inaccurate, 
incomplete or 
fabricated 
information 

Large Language 
Models 

Enables 
natural-
language 
interaction 
and rapid 
information 
summarizatio
n 

Responses 
may appear 
convincing 
despite 
containing 
factual errors 

Efficiency Automates 
repetitive and 
data-intensive 
tasks 

Implementatio
n, integration 
and 
maintenance 
can require 
substantial 
resources 

Data Analysis Processes 
large and 
complex 
datasets 
rapidly 

Performance 
depends 
strongly on 
data quality 
and 
availability 

Equity in 
Healthcare 

May expand 
access to 
certain digital 
healthcare 
services 

Biased training 
data or 
unequal access 
to technology 
may worsen 
disparities 

Patient Safety Can support 
early 
detection and 
clinical 
monitoring 

Errors may 
cause harm 
when AI 
outputs are 
accepted 
without 
appropriate 
verification 

Healthcare 
Workforce 

May reduce 
some 
repetitive 

Inadequate 
training and 
poor workflow 
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administrative 
and analytical 
workload 

integration 
may create 
additional 
workload 

Transparency Some AI 
systems can 
provide useful 
predictive 
information 

Complex 
models may be 
difficult to 
interpret or 
explain 

Scalability Digital AI 
systems can 
potentially be 
deployed 
across large 
populations 

Performance 
may change 
when systems 
are transferred 
to different 
institutions or 
populations 

Continuous 
Learning 

AI systems 
can 
potentially 
incorporate 
new 
information 
and improve 
over time 

Model updates 
require 
monitoring, 
validation and 
appropriate 
governance 

13. Ethical and Regulatory Considerations 
The rapid development of AI has created new 
challenges for healthcare regulation because 
technological advances are occurring faster than 
many existing regulatory frameworks. The WHO 
emphasizes that AI in healthcare should be guided by 
principles such as safety, transparency, 
accountability, human autonomy, equity and 
sustainability. These principles are particularly 
important when AI contributes to clinical decision-
making, where errors or inappropriate outputs may 
affect patient safety. Data privacy, algorithmic bias, 
transparency and accountability are also important 
concerns. AI systems trained on incomplete or 
unrepresentative datasets may perform differently 
across patient populations, while complex models 
may be difficult for healthcare professionals to 
interpret. Continuous monitoring and validation are 
therefore necessary after deployment. WHO guidance 
on large multimodal models also highlights the need 
for appropriate governance and human oversight, 
particularly because generative systems may produce 
inaccurate or incomplete information. Recent WHO 
guidance on AI-related health research further 
emphasizes fairness, responsible data governance and 
protection against unequal distribution of risks and 
benefits. Therefore, ethical and regulatory 
considerations should be incorporated throughout the 
development, validation and use of AI rather than 
being treated as an issue only after implementation 
(43-46). 
14. Current Limitations and Research Gaps 

The most important limitation of healthcare AI is 
perhaps the gap between technical performance and 
clinical usefulness. 
An algorithm can achieve excellent performance on a 
benchmark dataset and still have limited value in 
routine practice. The reasons may include differences 
in patient populations, incomplete information, 
changes in clinical workflows or difficulties in 
interpreting the output. 
Several research gaps therefore deserve attention. 
First, more prospective studies are required. Much of 
the existing AI literature is based on retrospective 
datasets, whereas healthcare decisions occur 
prospectively. 
Second, external validation needs greater emphasis. 
Models should ideally be evaluated across different 
hospitals, regions and patient populations. 
Third, researchers need to report more than accuracy. 
Sensitivity, specificity, calibration, clinical utility, 
safety and patient outcomes may all be relevant 
depending on the intended use. 
Finally, the effects of AI on healthcare professionals 
and patients deserve greater attention. A system that 
improves diagnostic accuracy but substantially 
increases clinician workload may not provide the 
expected overall benefit (47-51). 
15. Future Perspective 
The next stage of healthcare AI is likely to involve 
greater integration rather than isolated applications. 
Medical images, electronic records, laboratory 
results, genomic information and physiological data 
may increasingly be analyzed together. Multimodal 
AI is particularly relevant to this development 
because it is designed to work across more than one 
type of input. 
WHO's guidance on large multimodal models 
identifies healthcare, scientific research, public health 
and drug development as areas in which these 
systems may have important applications, while 
emphasizing the need for careful governance. In 
pharmaceutical research, AI may increasingly be 
combined with high-throughput screening, molecular 
modeling and experimental platforms. In clinical 
practice, AI may become more embedded within 
existing software rather than appearing as a separate 
application. The likely long-term model is therefore 
not: Human  versus AI, but rather: Healthcare 
professional + AI + Patient. In this model, 
computational systems perform data-intensive tasks, 
while healthcare professionals provide clinical 
interpretation, contextual understanding and 
accountability. Patients remain participants in 
decisions affecting their health. Such a model is 
likely to be more realistic than the idea of complete 
automation of healthcare. 
16. Conclusion 
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Artificial intelligence is becoming an important part 
of modern healthcare technology, but its significance 
should be considered carefully. Its strongest 
contribution is not necessarily the replacement of 
existing healthcare practices; rather, it lies in 
providing new ways of working with information. 
Medical imaging, disease prediction, drug discovery, 
pharmacovigilance, personalized medicine, electronic 
health records, telemedicine and wearable monitoring 
are among the areas where AI is already being 
explored or implemented. Generative AI has further 
expanded the field by making interaction with 
computational systems more accessible. 
At the same time, the limitations of AI are becoming 
clearer. Poor-quality data, algorithmic bias, limited 
external validation, privacy concerns and inaccurate 
generative outputs can reduce the reliability of these 
technologies. Regulatory and ethical frameworks are 
therefore not secondary considerations. They are 
necessary components of responsible 
implementation. 
For pharmaceutical and healthcare sciences, AI 
should be viewed as an additional tool that can 
complement established scientific methods. 
Computational predictions still require experimental 
confirmation, and clinical recommendations still 
require appropriate professional judgment. 
The future impact of AI will ultimately depend less 
on the ability of algorithms to perform isolated tasks 
and more on how effectively they can be incorporated 
into real healthcare systems. A responsible approach, 
based on clinical evidence, human oversight, 
transparency and equitable access, offers a more 
realistic pathway toward achieving meaningful 
benefits from AI in healthcare. 
Conflict of Interest 
The author declares that there is no conflict of 
interest related to the publication of this review 
article. 
Funding 
The author received no specific funding for the 
preparation or publication of this review article. 
Ethical Approval 
Ethical approval was not required for this review 
article because it is based entirely on previously 
published literature and does not involve human 
participants, animals or the collection of primary 
data. 
References  

1. Bhattamisra SK, Banerjee P, Gupta P, 
Mayuren J, Patra S, Candasamy M. 
Artificial intelligence in pharmaceutical and 
healthcare research. Big Data Cogn Comput. 
2023;7(1):10. doi:10.3390/bdcc7010010. 

2. Quazi S. Artificial intelligence and machine 
learning in precision and genomic medicine. 
Med Oncol. 2022;39(8):120. 

3. Vettoretti M, Cappon G, Facchinetti A, 
Sparacino G. Advanced diabetes 
management using artificial intelligence and 
continuous glucose monitoring sensors. 
Sensors (Basel). 2020;20(14):3870. 

4. Jena B, et al. Brain tumor characterization 
using radiogenomics in artificial intelligence 
framework. Cancers (Basel). 
2022;14(16):4052. 

5. Alam MA, et al. The role of predictive 
analytics in early disease detection: a data-
driven approach to preventive healthcare. 
Innov Eng J. 2024;1(1):105-123. 

6. Alessa A, Faezipour M. A review of 
influenza detection and prediction through 
social networking sites. Theor Biol Med 
Model. 2018;15:1-27. 

7. Srinivasan SM, Sharma V. Applications of 
AI in cardiovascular disease detection: a 
review of the specific ways in which AI is 
being used to detect and diagnose 
cardiovascular diseases. AI Dis Detect. 
2025;1:123-146. 

8. Khalifa M, Albadawy M. AI in diagnostic 
imaging: revolutionising accuracy and 
efficiency. Comput Methods Programs 
Biomed. 2024;5:100146. 

9. Li X, et al. Role of artificial intelligence in 
medical image analysis: a review of current 
trends and future directions. J Med Biol Eng. 
2024;44(2):231-243. 

10. Megat Ramli PN, et al. A systematic review: 
the role of artificial intelligence in lung 
cancer screening in detecting lung nodules 
on chest X-rays. Diagnostics (Basel). 
2025;15(3):246. 

11. Litjens G, Kooi T, Bejnordi BE, Setio AAA, 
Ciompi F, Ghafoorian M, et al. A survey on 
deep learning in medical image analysis. 
Med Image Anal. 2017;42:60-88. 

12. Kumar RR, Priyadarshi R. Denoising and 
segmentation in medical image analysis: a 
comprehensive review on machine learning 
and deep learning approaches. Multimed 
Tools Appl. 2025;84(12):10817-10875. 

13. Zhu B, Liu JZ, Cauley SF, Rosen BR, Rosen 
MS. Image reconstruction by domain-
transform manifold learning. Nature. 
2018;555(7697):487-492. 

14. Xu H, Usuyama N, Bagga J, et al. A whole-
slide foundation model for digital pathology 
from real-world data. Nature. 
2024;630(8015):181-188. 



Impact of Artificial Intelligence on Modern Healthcare Technology: Applications, Challenges and Future 
Perspectives 

 IJDDT Volume 16 Issue 86s 2026 Page: 966 

15. Schutte K, et al. An artificial intelligence 
model predicts the survival of solid tumour 
patients from imaging and clinical data. Eur 
J Cancer. 2022;174:90-98. 

16. Wang X, et al. A pathology foundation 
model for cancer diagnosis and prognosis 
prediction. Nature. 2024;634(8035):970-
978. 

17. McKinney SM, Sieniek M, Godbole V, 
Godwin J, Antropova N, Ashrafian H, et al. 
International evaluation of an AI system for 
breast cancer screening. Nature. 
2020;577(7788):89-94. 

18. Gupta U, et al. The contribution of artificial 
intelligence to drug discovery: current 
progress and prospects for the future. 
Microbial Data Intell Comput Technol 
Sustain Comput. 2024;1:1-23. 

19. Fahim YA, Hasani IW, Ragab WM. 
Promising biomedical applications using 
superparamagnetic nanoparticles. Eur J Med 
Res. 2025;30(1):441. 

20. Murugan NA, et al. Artificial intelligence in 
virtual screening: models versus 
experiments. Drug Discov Today. 
2022;27(7):1913-1923. 

21. Wong F, Zheng EJ, Valeri JA, Donghia N, 
Anahtar MN, Omori S, et al. Discovery of a 
structural class of antibiotics with 
explainable deep learning. Nature. 
2024;626(7997):177-185. 

22. Lopez JS, Banerji U. Combine and conquer: 
challenges for targeted therapy combinations 
in early phase trials. Nat Rev Clin Oncol. 
2017;14(1):57-66. 

23. Smith GF. Artificial intelligence in drug 
safety and metabolism. In: Brown N, editor. 
Artificial Intelligence in Drug Design. 
Cham: Springer; 2021. p. 483-501. 

24. Zhu H. Big data and artificial intelligence 
modeling for drug discovery. Annu Rev 
Pharmacol Toxicol. 2020;60:573-589. 

25. Ciallella HL, Zhu H. Advancing 
computational toxicology in the big data era 
by artificial intelligence: data-driven and 
mechanism-driven modeling for chemical 
toxicity. Chem Res Toxicol. 
2019;32(4):536-547. 

26. Chan HCS, Shan H, Dahoun T, Vogel H, 
Yuan S. Advancing drug discovery via 
artificial intelligence. Trends Pharmacol Sci. 
2019;40(8):592-604. 

27. Petitjean M, Camproux AC. In silico 
medicinal chemistry: computational methods 
to support drug design. In: Brown N, editor. 
In Silico Medicinal Chemistry. Wiley; 2016. 

28. Pereira JC, Caffarena ER, Dos Santos CN. 
Boosting docking-based virtual screening 
with deep learning. J Chem Inf Model. 
2016;56(12):2495-2506. 

29. Abbasi N, Hussain HK. Integration of 
artificial intelligence and smart technology: 
AI-driven robotics in surgery: precision and 
efficiency. J Artif Intell Gen Sci. 
2024;5(1):381-390. 

30. Pinto-Coelho L. How artificial intelligence 
is shaping medical imaging technology: a 
survey of innovations and applications. 
Bioengineering (Basel). 2023;10(12):1435. 

31. Wah JNK. Revolutionizing surgery: AI and 
robotics for precision, risk reduction, and 
innovation. J Robot Surg. 2025;19(1):1-15. 

32. Khajeh E, et al. Outcomes of robot-assisted 
surgery in rectal cancer compared with open 
and laparoscopic surgery. Cancers (Basel). 
2023;15(3):839. 

33. Hopkins MB, et al. Comparing pathologic 
outcomes for robotic versus laparoscopic 
surgery in rectal cancer resection: a 
propensity adjusted analysis of 7616 
patients. Surg Endosc. 2020;34(6):2613-
2622. 

34. Kleinsmit GH. Assessment of the impact of 
new medical technology on teamwork and 
patient safety in the operating room 
[master's thesis]. Enschede: University of 
Twente; 2011. 

35. Kamarajah SK, et al. Robotic versus 
conventional laparoscopic 
pancreaticoduodenectomy: a systematic 
review and meta-analysis. Eur J Surg Oncol. 
2020;46(1):6-14. 

36. Meziane F, et al. Intelligent systems in 
manufacturing: current developments and 
future prospects. Integr Manuf Syst. 
2000;11(4):218-238. 

37. Fahim YA, et al. Biomedical and 
environmental applications via 
nanobiocatalysts and enzyme 
immobilization. Eur J Med Res. 
2025;30(1):505. 

38. Kabra A, et al. Computational fluid 
dynamics used by mixing vessels for 
predicting hydrodynamic behaviour of 
mixture: an overview. Mater Today Proc. 
2021;47:2305-2309. 

39. Rantanen J, Khinast J. The future of 
pharmaceutical manufacturing sciences. J 
Pharm Sci. 2015;104(11):3612-3638. 

40. Steiner S, Wolf J, Glatzel S, Andreou A, 
Granda JM, Keenan G, et al. Organic 
synthesis in a modular robotic system driven 



Impact of Artificial Intelligence on Modern Healthcare Technology: Applications, Challenges and Future 
Perspectives 

 IJDDT Volume 16 Issue 86s 2026 Page: 967 

by a chemical programming language. 
Science. 2019;363(6423):eaav2211. 

41. Faure A, York P, Rowe RC. Process control 
and scale-up of pharmaceutical wet 
granulation processes: a review. Eur J Pharm 
Biopharm. 2001;52(3):269-277. 

42. Landin M. Artificial intelligence tools for 
scaling up of high shear wet granulation 
process. J Pharm Sci. 2017;106(1):273-277. 

43. Mak KK, Pichika MR. Artificial intelligence 
in drug development: present status and 
future prospects. Drug Discov Today. 
2019;24(3):773-780. 

44. Paul D, Sanap G, Shenoy S, Kalyane D, 
Kalia K, Tekade RK. Artificial intelligence 
in drug discovery and development. Drug 
Discov Today. 2021;26(1):80-93. 

45. Luo M, Feng Y, Wang T, Guan J, Liu Y, et 
al. Micro-/nanorobots at work in active drug 
delivery. Adv Funct Mater. 
2018;28(25):1706100. 

46. Das T, Sultana S. Multifaceted applications 
of micro/nanorobots in pharmaceutical drug 
delivery systems: a comprehensive review. 
Future J Pharm Sci. 2024;10(1):2. 

47. Kazi RNA, et al. Nanomedicine: the 
effective role of nanomaterials in healthcare 
from diagnosis to therapy. Pharmaceutics. 
2025;17(8):987. 

48. Sutradhar KB, Sumi CD. Implantable 
microchip: the futuristic controlled drug 
delivery system. Drug Deliv. 2016;23(1):1-
11. 

49. Rasa AR. Artificial intelligence and its 
revolutionary role in physical and mental 
rehabilitation: a review of recent 
advancements. Biomed Res Int. 
2024;2024:9554590. 

50. Nizamis K, et al. Converging robotic 
technologies in targeted neural 
rehabilitation: a review of emerging 
solutions and challenges. Sensors (Basel). 
2021;21(6):2084. 

51. Anderson D. Artificial intelligence and 
applications in PM&R. Am J Phys Med 
Rehabil. 2019;98(11):e128-e129. 


